
The updated manuscript is much improved on the previous versions.   I am 

pleased that the authors have managed to get the input of an expert statistician 

to help improve their paper and found my previous comments useful. 

 

We are glad that you found the updated manuscript much improved. Please find 

our detailed response to your latest comments below, which we hope 

demonstrates that your observations have been addressed in full. The 

accompanying paper has been amended accordingly (changes highlighted in 

yellow), and we look forward to your response.  

 

 

POINT 1: You are now testing for differences in cognitive decline linked to 

alcohol consumption by fitting models which allow for different slopes as 

depicted in Figure 5.   The tests of the statistical significance of these differences 

in slopes are presented in Supplementary Table 6.  For each of the three 

cognitive tests (lexical fluency, semantic fluency and word recall) there are four 

terms in these models which compare the slope for each alcohol consumption 

category (the interaction term with time) with the slope for the abstainers.  Thus 

there are 4 P-values presented for each of the 3 cognitive tests.   Whilst these 

tests allow for pairwise differences between categories, it is desirable to present 

the overall tests addressing the question of whether there is any evidence that 

rates of decline are linked to alcohol – this can be computed as the difference in 

model fit between this model and the simpler model which presumes a common 

rate of decline across the 5 alcohol groups.  Please could these be included and 

reported in the text. 

 

OUR RESPONSE: Thank you for this suggestion to strengthen the conclusion that 

alcohol is linked to rates of cognitive decline. We now incorporate Wald tests1, 2 

to test the effect on the models of constraining all 4 of the alcohol*Time 

interactions to zero (i.e. leaving them out). For lexical fluency, we were able to 

reject the null hypothesis (Χ2=14.4, p=0.006) of a common rate of decline across 

the 5 alcohol groups. We have added a summary of this to the text as follows: 

 

Methods: 

“Wald tests,1, 2 estimating the overall effect of all alcohol*Time interactions on the 

models, were used to test the null hypothesis that rates of cognitive decline did not 

differ between alcohol categories.” 

 

Results: 

“Overall tests addressing the question of whether rates of cognitive decline are 

linked to alcohol were significant (after multiple comparisons correction) for 

lexical fluency (Χ2=14.4, p=0.006), but not semantic fluency (Χ2=10.0, p=0.04) or 

memory recall (Χ2=9.8, p=0.04).”  

 

Alternative methods to Wald tests to compare models with and without alcohol, 

such as use of information-theoretic tools e.g. AIC or likelihood ratio tests, are 

not recommended with penalized quasi-likelihood GLMMs because they produce 

approximated rather than true likelihoods.3, 4 We have used penalized quasi-

likelihood GLMMs in the paper because they are better suited to the temporally 



autocorrelated data.1, 5  

 

 

POINT 2a: Page 11 and Table 1 – baseline data comparisons. I was unclear why a 

simulation test was required for the baseline social class comparison.   Would 

not a chi-squared test for trend be appropriate?  If you retain this test could you 

please insert a reference to the method used. 

 

OUR RESPONSE: It is our understanding that the chi-squared test for trend is an 

asymptotic test, which assumes adequate sample sizes to approximate normally 

distributed data. A simulation test was used because cells in the table had 

expected values below 5, thereby invalidating the assumption of an asymptotic  

chi-squared distribution for the Pearson statistic. The test  

was performed by using simulation to construct an exact empirical  

distribution for the Pearson statistic under the null hypothesis, so  

that an asymptotic approximation was not required. A reference has been added 

where this is described in the methods as requested.6  

 

POINT 2b: Line 2, sex male is a difference of 79.2% vs 85.9% is a statistically 

non-significant difference (P=0.13) with an OR of 1.6 (0.85, 3.2).   This is very 

different from the value in the table. 

 

OUR RESPONSE: In light of point 2c below, we have now amended Table 1 to 

report the difference in sex percentages (95% CI and p values) using a chi-

squared approximation as follows: 

 

6.7 (-2.5 to 14.1), p=0.13 

 

Previously we reported differences in proportion of males in terms of odds ratios 

from Fisher’s exact test as we felt this may give more accurate results with these 

relatively small sample sizes (where a normal approximation may not be 

appropriate).  

 

POINT 2c: I would prefer to see differences in proportions (or differences in 

percentages) rather than odds ratios – it is very difficult to have any intuitive 

grasp of the importance of a value of an odds ratio particularly when outcomes 

are common.  Odds have a role in case control studies which we use when events 

are rare – they have that role because they approximate relative risks in that 

scenario.   

 

OUR RESPONSE: Table 1 has been amended to report differences in percentages 

(with 95% CI and p values) rather than odds ratios.  

 

POINT 2d: The Framingham line in this seems odd.  The data presented are 

labelled as medians but also percentages, and you quote an odds ratio which 

does not match the data. 

 

OUR RESPONSE: The data reflects 10-year probabilities of stroke (in %). As such 

the variable is not continuous (bounded at 0 and 100%) so we report medians 



rather than means. We have amended the label to clarify this (“10 year 

probability, %”), and also now present the difference in percentages (with 95% 

CI and p value). 

 

POINT 2e: I also do not follow the results for the MMSE.  The data presented by 

group are identical but the difference is nearly statistically significant. 

 

OUR RESPONSE: We now present the difference in percentages (/30 total test 

score*100). This is not statistically significant (“0.0 (-1.7 to 4.5), p=1.0”), 

reflecting the identical data in both groups as you correctly point out. 

 

POINT 3: Page 13 lines 12-14 the same text is repeated within this section. 

 

OUR RESPONSE: Thank you for highlighting this. We have removed this sentence 

to reduce repetition, instead inserting the following: 

 

“Mixed effects models were used to model longitudinal cognitive data….” 

 

 

POINT 4: Page 13 line 19 This interaction test is the critical test to assess 

whether alcohol affects cognitive abilities.  It deserves a little more flagging in 

the text. 

 

OUR RESPONSE: We agree and have added the following sentence to the text to 

emphasise how we tested whether alcohol affected cognitive decline: 

 

“In order to test whether cognitive decline significantly differed between abstainers 

and those with higher alcohol intakes, interaction terms between time and alcohol 

category were added.” 

 

 

POINT 5: Table 2.  The header does not position “men” and “women” in the right 

place.   The confidence interval or estimate for women Left hippocampal atrophy 

for 21-<30 units is wrong as the estimate is equal to the lower limit of the 

confidence interval. 

 

OUR RESPONSE: Many thanks for spotting the header alignment and confidence 

intervals errors, which have now been corrected.  

 

POINT 6: Table 4.  The number of decimal places used for the estimates and 95% 

CI varies for some of the entries in this table.  

 

OUR RESPONSE: We have now amended Table 4 to report all estimates and 95% 

CI to three decimal places (in view of their small values).  

 

POINT 7: Supplementary Table 2.  Sample sizes are not given in this table.  It 

would be helpful to add them separately for men and women.  For women, the 

IQR for phase 1 data does not include the median, and the median for phase 3 

data appears to missing a decimal point. 



 

OUR RESPONSE: Sample sizes for men and women are now given in 

Supplementary Table 2. Apologies, the quartile ranges for women in phase 1 

were inverted – this has been corrected. The decimal point for the median of 

phase 3 has now added.  

 

POINT 8: Supplementary Figure 1 needs greater explanation.  Could you please 

fully explain what is plotted and what the purpose of the fitted regression line is. 

 

OUR RESPONSE: We have now amended the figure legend to include a fuller 

explanation of the plot for clarity as follows:  

 

“Partial regression plots showing the relationships between a number of variables 

and hippocampal volume (extracted from FIRST, as %ICV, squared), controlling for 

other variables in the model. For example, the last plot visualises the relationship 

between alcohol and hippocampal size, after controlling for: age, sex, social class, 

education, FSIQ, marital status, club participation, social visits, psychotropic 

medication, exercise, Framingham Risk Score and history of Major Depressive 

Disorder. The x-axis units are residuals from a regression model omitting alcohol. 

The y-axis units are residuals from a regression of alcohol against the remainder of 

the independent variables. The slope of the red line represents the partial 

regression coefficients.” 

 

POINT 9: Supplementary Table 6 is an important table as it contains the 

parameter estimates and Wald significance tests for key parameters.    It would 

be helpful if the parameter estimates and confidence intervals could be 

exponentiated to give estimates in natural units rather than on log transformed 

scales.  There are several rows where the point estimate is not within the 

confidence interval or is not central in the confidence interval which need 

checking: lexical fluency – age, FSIQ; semantic fluency - age; word recall – age, 

education, FSIQxfirst. 

 

OUR RESPONSE: We now report exponentiated parameter estimates and 95% 

confidence intervals in Supplementary Table 6. Results have been checked to 

ensure the point estimates are within the confidence intervals. The labelling on 

Supplementary Table 6 has been amended accordingly.  
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