
 
Dear	Editors,		
 
We	would	like	to	thank	you	for	organising	a	helpful	statistical	review,	for	sending	
our	previous	responses	to	two	of	the	preceding	reviewers,	and	for	your	editorial	
comments.	We	have	been	able	to	address	all	the	points	raised	as	detailed	below	and	
in	the	amended	paper	attached,	and	hope	that	you	will	be	pleased	with	the	latest	
clarifications	and	improvements.		
	
Following	Professor	Deeks’	comments,	we	now	provide	further	detail	about	the	
sample	and	confounder	relationships	with	brain	structure	and	function,	and	have	
improved	the	table	presentation	as	he	suggested.	We	would	be	happy	to	consider	
any	further	ideas	on	refining	the	tables	from	the	BMJ.	We	also	explain	how	the	
colour	statistical	images	provide	statistically	valid	information	about	the	underlying	
relationship	strength	between	alcohol	and	brain	structure.		
	
We	were	particularly	reassured	to	learn	that	both	the	clinical	reviewers	felt	we	had	
fully	responded	to	their	previous	comments,	and	that	the	paper	was	hugely	
improved	as	a	result	of	the	changes.	We	have	made	the	minor	changes	they	
recommended.		
 
**Comments from The BMJ’s editors** 
 
As I mentioned we had an internal discussion about the way you analyzed 
the imaging data. As the imaging analysis is done for all scans, in the 
same way, it will not affect the results about alcohol consumption. We 
understand that these automated algorithms are complex and mostly 
developed for a specific cohort, as these tools highly depend on the used 
MRI machine, setting, etc. You could say, however, whether and how you 
have tested these automated tools (maybe we missed that point).  
 
OUR	RESPONSE:	The	automated	tool	we	use	to	estimate	hippocampal	volume	is	
FIRST	from	the	FSL	library.1	This	was	originally	tested	in	a	separate	clinical	dataset,	
and	validated	using	both	leave-one-out	cross-validation	tests	and	by	comparing	
results	with	manually	labeled	images	(paper	referenced	in	supplementary	
methods).	It	has	since	been	used	in	a	number	of	large	neuroimaging	studies.2	In	our	
sample	we	visually	inspected	the	automated	segmentation	to	check	it	was	accurate.	
In	the	supplementary	materials	we	explain	under	hippocampal	volumes:	
	
	
“….[automated	segmentation	tool]…were	visually	inspected	to	check	optimal	
segmentation.”	
	
Automated	volumes	(corrected	for	intracranial	size)	correlated	with	Scheltens	



visual	ratings	(Pearson	r=	-0.4	p<0.0001)	(now	included	in	results	section	under	
grey	matter	findings).	
	
For	the	analysis	of	diffusion	tensor	imaging	we	used	TBSS	–	an	automated	algorithm	
to	register	and	project	images	onto	a	mean	FA	tract	skeleton	before	applying	
voxelwise	cross-subject	statistics.	This	method	has	been	tested	in	other	datasets	
(referenced)	and	tested	using	tractography	(an	approach	where	tracts	are	followed	
through	the	brain	which	is	not	practicable	to	use	in	large	imaging	cohorts)	and	
repeatability.3	Although	not	directly	comparable,	global	FA	(calculated	using	TBSS)	
correlates	with	Fazekas	visual	ratings	scores	white	matter	hyperintensities	in	our	
sample	(Pearson	r=	-0.4	p<0.0001).		
 
We also felt that you still use too strong (causal) language in the paper. We 
also think that you cannot make any inference with regard to Alzheimer’s 
disease, as you provide no data.  We would like to ask you to remove this 
at least from the abstract. 
 
OUR	RESPONSE:	As	the	editors	correctly	infer,	the	brain	imaging	analysis	is	cross-
sectional,	and	therefore	we	have	amended	the	text	to	remove	any	reference	to	a	
causal	link	between	alcohol	and	brain	measures.	In	particular	the	abstract	now	
reads:	
	
“To	investigate	whether	moderate	alcohol	consumption	has	favourable,	adverse	or	
no	association	with	[effects	on]	brain	structure	and	function.”	
	
We	have	also	removed	the	reference	to	Alzheimer’s	disease	from	the	abstract.	
Discussion	of	previous	work	showing	hippocampal	atrophy	in	Alzheimer’s	disease	is	
retained,	as	we	feel	it	is	important	to	give	the	reader	an	idea	of	the	literature	context	
regarding	hippocampal	changes.	However,	we	avoid	any	statement	inferring	our	
results	have	direct	relevance	to	Alzheimer’s	disease.		
 
 
** Comments from the external peer reviewers** 
 
 
Reviewer: 1 
 
Recommendation:  
 
Comments: 
BMJ.2016.034088.R1 
 
Statistical review 



 
The manuscript reports a study of the relationship between longitudinal 
alcohol use and measures of brain structure and cognitive decline.   Study 
participants are from the Whitehall II cohort, which provides 30 years of 
follow-up on alcohol consumption, potential confounders and cognitive 
function tests.   The paper reports details from a subset of participants who 
underwent functional MRI imaging between 2012 and 2015.  
 
1.      The paper presents a clear description of the selection of the 
subgroup of participants.   Could the authors provide more detail as to how 
those included in the analysis relate to the whole Whitehall II cohort? 
 
OUR	RESPONSE:	We	now	include	a	table	(supplementary	materials	table	1)	showing	
a	comparison	between	the	subjects	included	in	the	paper	and	those	in	the	larger	
Whitehall	II	cohort	in	terms	of	age,	sex,	education,	depressive	symptoms	and	blood	
pressure.	We	comment	on	the	significant	differences	between	the	groups	in	the	
paper.		
 
 
2.      Table 1 currently provides a description of the characteristics of the 
cohort by safe and unsafe alcohol use – please add in the n in each row 
where only percentages are currently stated (keep the percentages in 
brackets).  Please add estimates of the difference between groups with 
95% CI rather than bolding statistically significant results.  The BMJ is not 
keen on focusing on results simply being categorised as statistically 
significance or not. 
 
OUR	RESPONSE:	We	have	now	amended	table	1	accordingly	with	n’s	including	
percentages	(including	correcting	some	previous	errors),	and	given	mean	
differences	(95%	CI)	for	continuous	variables	and	chi-squared	values	(with	degrees	
of	freedom	and	p	values)	for	categorical	variables.	We	have	removed	bolding	for	
statistically	significant	results.	
 
3.      All of the summary data on alcohol consumption has ended up in the 
supplementary materials.  The editor may be able to advise on what needs 
to be presented in the main paper, but given it is the main variable of 
interest in this paper, I would expect the distribution to be reported in the 
main paper (so maybe Figure 1).   I do not understand why the authors 
have superimposed badly fitting normal distributions on the plots in Figure 
1. 
 
OUR	RESPONSE:	We	agree	if	would	be	of	interest	to	the	reader	to	have	some	data	on	



alcohol	consumption	in	the	main	paper	but	had	been	previously	concerned	about	
space	constraints,	especially	after	the	comments	by	Professor	Gu.	We	have	now	
moved	Figure	1	(distribution	of	alcohol	consumption)	to	the	main	paper	(now	
named	Figure	2).	We	have	removed	the	superimposed	normal	distributions	from	
the	plots	which	as	Professor	Deeks	points	out	fitted	badly.	
 
4.      The analysis of brain structure is undertaken first using spatial 
statistical methods, for which I have no expertise, and can make no 
judgment as to whether the methods used are appropriate.   The 
presentation of the findings is through a colour contoured image, with 
colour apparently reflecting the statistical significance of the correlation 
between average alcohol consumption and the brain imaging parameter 
measured at that point.  Do the authors have any information about the 
magnitude of the correlations, and are able to judge their clinical 
significance?   (The journal might like to check that they have an opinion 
on this paper from an individual experienced in the use of these methods). 
 
OUR	RESPONSE:	The	colours	in	the	maps	correspond	to	corrected	p	values	at	each	
voxel.	We	have	now	added	colour	scales	to	figures	3&4	to	clarify	this	e.g.	yellow	
denominates	a	highly	significant	adverse	association	with	alcohol.	These	p	values	
are	determined	by	the	t	statistics	at	each	voxel	(i.e.	the	strength	of	the	uncorrected	
correlation	between	alcohol	and	the	brain	measure),	corrected	with	respect	to	
multiple	comparisons	using	the	threshold-free	cluster	enhancement	method	(TFCE).	
TFCE	uses	surrounding	voxels	to	determine	the	p-value	based	on	integrating	over	
cluster	sizes,	alleviating	the	need	for	selecting	a	threshold.4	Although	we	can	
produce	uncorrected	t	statistic	maps,	we	do	not	think	this	is	statistically	valid,	given	
the	concern	about	multiple	comparisons	when	using	a	voxel-based	approach	(across	
thousands	of	voxels).		
 
5.      Confirmatory analyses of hippocampal atrophy and hippocampal 
volume are more standard analyses for the BMJ to report, as are the 
changes in cognition over time.  However, the presentation of some of 
these analyses could be improved. 
 
OUR	RESPONSE:	We	have	improved	the	presentation	of	the	relevant	tables	by	
centering	numbers	and	ensuring	equal	column	and	row	widths.	We	have	also	
increased	the	font	size	on	figure	5.		
 
6.      The data and analysis for hippocampal atrophy are reported in full in 
Table 2. Figure 4 repeats these findings in a graphical manner, and 
perhaps is superfluous.    
 
OUR	RESPONSE:	Thank	you	for	highlighting	this.	We	have	removed	Figure	4.		



 
7.      Table 3 contains beta coefficients from an analysis of hippocampal 
volume with alcohol use.   Could you please explain what the beta 
coefficients here are estimating, how they should be interpreted, and 
explain the difference between standardised and unstandardized 
values.  Ideally the table should not mention “beta” at all but rather label 
the values with an informative description (beta values are estimating a 
change in y for a unit change in x, so please label to explain what y is 
changing are and ensure they are expressed in sensible multiples of units 
to avoid confidence intervals going from 0.00 to 0.00 for example).  Also 
the related plot (Figure 2 in the additional materials) indicates that there 
are some outliers with exceptionally high alcohol consumptions figures – 
has an analysis been done excluding the highest three values to 
investigate its stability? 
 
OUR	RESPONSE:	We	agree	with	Professor	Deeks	that	readers	will	find	labels	
explaining	standardised	coefficients	more	clearly	understandable.	We	have	
therefore	amended	Table	3	firstly	by	labeling	the	third	column	as	below,	and	by	
expressing	the	values	in	multiples	of	10	units	of	alcohol	to	remove	a	decimal	place.		
	
“Change	in	hippocampal	volume	(%	intracranial	volume)*”	
*For	every	10	unit	increase	in	alcohol	weekly	
 
We	have	also	repeated	the	analysis	excluding	the	three	highest	consumers	of	alcohol	
(>60	units	weekly)	(see	below).	This	did	not	substantially	change	the	results.	We	
comment	on	this	in	the	main	results	and	include	the	table	below	in	the	
supplementary	materials.	
	
	
	 Unstandardised	B	

(95%	CI)	
Change	in	
hippocampal	
volume	(%	
intracranial	
volume)*	

P	value	

Alcohol	adjusted1	(all	
cases)		

-0.004	(-0.006	to	-0.003)	 -0.15	 0.001	

Alcohol	adjusted1	
(excluding	highest	3	
drinkers)	

-0.004	(-0.006	to	-0.001)	 -0.13	 0.003	

*	For	every	10	unit	increase	in	alcohol	weekly	
	
1	Analyses	adjusted	for	age,	sex,	premorbid	IQ,	education,	social	class,	Framingham	Risk	Score,	smoking,	history	of	
Major	Depressive	Disorder	(SCID),	exercise	frequency,	club	attendance,	social	visits,	current	psychotropic	
medication.	
	



Table	1:	Multiple	linear	regression	results,	with	hippocampal	volume	(%	of	ICV)	as	the	
dependent	variable	and	average	alcohol	consumption	as	an	independent	variable.		
 
 
 
8.      Presentation of the results from the analysis of cognitive function are 
confusing.   No summary data and minimal results from the analysis are 
presented in the text (only Table 5 on lexical fluency and beta coefficients 
in the text).  There is an additional appendix table which contains only beta 
values some of which have zero values with CIs from zero to zero.  Could 
this table be revised and included in the main text.  Please ensure that it 
gives a summary of the distribution of these measures as well as the 
estimates from the models, again using informative labels which give an 
explanation of how the beta parameter values should be interpreted.   
 
OUR	RESPONSE:	Thank	you	for	highlighting	this.	To	rectify	the	lack	of	data	on	
cognitive	function	in	the	main	text,	we	now	include	an	amended	version	of	the	
appendix	table	(2)	in	the	main	paper	which	includes	added	data.	Table	2	
summarises	the	cognitive	data	(including	means	for	normally	and	medians	for	non-
normally	distributed	data,	plus	standard	deviations),	together	with	the	model	
estimates	with	a	clearer	label	(“Change	in	test	score	with	each	10	unit	increase	in	
weekly	alcohol	consumption”)	to	explain	what	the	standardised	(beta)	estimates	
mean.		
 
9.      Again structural equation modelling is not a technique which I am 
familiar with, so obtaining an expert assessment on this method might be 
appropriate. 
 
 
10.     The paper does not report any of the relationships of the 
confounders with measures of brain abnormality or cognitive 
decline.   There is an opportunity in the supplementary materials to report 
whether these potential confounders actually had observable 
relationships.   This might assist a reader in effect of alcohol consumption 
in the context of the effects of other variables. 
 
OUR	RESPONSE:	We	would	like	to	thank	Professor	Deeks	for	this	useful	suggestion	
and	agree	the	reader	may	like	to	see	the	relationship	between	other	confounders	
and	brain	structure/function.	We	now	include	partial	regression	plots	for	
confounder	variables	from	the	multiple	regression	analyses	for	cognitive	decline	
and	hippocampal	volume	in	the	supplementary	materials	(figure	2)	for	a	visual	
display	of	these	relationships.		
 



 
Additional Questions: 
Please enter your name: Prof Jon Deeks 
 
Job Title: Professor of Biostatistics 
 
Reviewer: 2 
 
Recommendation:  
 
Comments: 
I think the paper has been hugely improved by the changes made. I have 
only very minor issues to raise.  
 
OUR	RESPONSE:	Thank	you.		
 
Abstract: ‘Increased alcohol use was also associated with differences in 
corpus callosum microstructure....’     As discussed by one of the other 
reviewers, I wonder if ‘higher’ would be a better word choice than 
‘increased’  
	
OUR	RESPONSE:	This	has	been	amended.		
 
Page 9: ‘Social class (1-3) was determined according to occupation at 
Phase 3 (highest class=1, lowest=4).’   Are there three or four social 
classes? 
	
OUR	RESPONSE:	Many	thanks	for	spotting	this	typo.	We	have	now	amended	the	text	
to	clarify	there	were	4	social	classes.	
 
Page 16: Table: MoCA score has two decimal places for unsafe drinkers 
(others just one) 
 
OUR	RESPONSE:	This	has	been	amended.		
	
Additional Questions: 
Please enter your name: Killian Welch 
 
Job Title: Consultant Psychiatrist 
 
Institution: NHS Lothian 
 



 
 
Reviewer: 3 
 
Recommendation:  
 
Comments: 
The authors have responded to my previous comments.  
 
OUR	RESPONSE:	Many	thanks.		
	
I only have one minor suggestion. As the authors now added the cognitive 
component into the study, the manuscript title should be revised 
accordingly. Also, because it seems that the brain imaging component is 
still the focus of the manuscript and the data on brain imaging is cross-
sectional, I would suggest remove 'a 30-year cohort study' from the title to 
avoid confusion.  
 
OUR	RESPONSE:	Thank	you	for	this	suggestion.	We	agree	and	have	amended	the	
title	to:		
	
“Moderate	alcohol	consumption	as	a	risk	factor	for	adverse	brain	outcomes	
and	cognitive	decline”	
 
Additional Questions: 
Please enter your name: Yian Gu 
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