
Good afternoon. I am going to talk to you about alcohol 

consumption and cognitive function. There is lots of data to 

suggest that if you ask people about their alcohol intake and then 

you test their memory or test their attention, people who say that 

they drink do better in cognitive function tests than people who 

say they don’t. And lots and lots of studies suggest that light to 

moderate drinking actually is associated with higher cognitive 

test scores in this sort of paradigm. And the observational 

evidence suggests that light to moderate drinking actually 

reduces the risk of all forms of dementia.  
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These studies might be biased in some way generally when you do 

cognitive tests. So interested in dementia, you’re doing this work in 

older age groups so you have all of the life course stuff that we 

haven’t taken into account that Annie talked about.  

So what we did in this research was to use an analytic technique to 

look again at this association.  What we’ve done in our analysis is to 

use a particular association of a genetic marker with alcohol intake to 

examine the association of alcohol intake and cognitive function. I’ll 

go through how that works and why it might work and whether there 

are some issues with that.  
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I’ll start off defining cognitive function: I It’s the mental action or 

process of acquiring knowledge and understanding through thought, 

experience and the senses. And the particular cognitive processes 

I’m going to talk about today are 

*  memory - giving people a list of ten words asking them to repeat 

them back, wait a little while asking them if they can still remember 

the words;  

• reasoning and fluency,  a test which   reveals whether people can 

organise their thoughts,  for example can you tell me words that 

begin with the letter s for a short duration of time ( 1 minute)  

* processing speed or attention  - giving people a piece of paper 

which has got lots of As and Ts on it and asking them to cross out as 

many Ts as they can and then seeing how far they get.  

 Those are an example of measures of cognitive processes that I’m 

going to talk about today.  We use those because they were 

available in the studies that I’m looking at.  

 

 



We’re interested in cognitions associated with ageing. You have normal age 

related memory loss. But then obviously cognitive decline just before 

dementias. And really what we do is most of the time that we do these studies 

is we’re looking at people who are over 60 and 65 and over. So we’ve had this 

whole life course before that where we are sort of getting what’s happened. 

And typically what happens is we ask, as Annie said we ask about alcohol 

intake at a cross-section and then we look to see what happens in the future 

and we haven’t really taken into account a lot of the life course stuff and we 

haven’t really taken into account these sort of changes that might happen for 

various reasons.  
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And so we’ve talked about this quite a lot so it might be slightly repetitive but in 

terms of what are the limitations of observational science: So we’ve talked 

about bias and reverse causation and we have this other thing called 

confounding. So here it might be that people who drink a lot also smoke more 

on average. And so when we’re looking at the association of drinking with 

cognitive function if we haven’t asked about the smoking or if we haven’t 

asked about something else that is important for that association, we’ll miss it 

and we’ll attribute something to drinking when it’s actually attributed to 

something else. So that is really the sort of thing that Linda just talked about. If 

you have people who their drinking might be associated with cognition but it’s 

to do with their health say, and we haven’t measured that. So that’s one of the 

issues around classical observational science is that we can’t measure 

everything.  
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And then the other issue is this sort of reverse causation so if 

drinkers stop drinking because they think they might be losing their 

memory so they stop drinking and that means that if you do this 

cross-section what you’re seeing is that people who are non-

drinkers appear to have lower cognitive scores than current 

drinkers, then these sort of associations can look the wrong way 

around. And then there’s this bias: So misreporting alcohol intake or 

losing people from the study because of their alcohol intake.  
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And so classical observational science it’s kind of well-known 

that these are the problems with it, so reverse causation and 

confounding and bias.  
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So recently certainly with the development of kind of genetic 

science what has been happening is that people have been 

thinking about whether we can use genes that might be 

associated with say alcohol intake or an exposure of interest and 

use that as the kind of exposure rather than what people say. 

And genes will overcome certain of these problems with classical 

observation. So you’re born with your genes which means that 

they come first. So you lost the reverse causation issue, the 

genes come first and they might influence what is happening to 

your life course on average. 

 

And Mendel’s second law says that the genes you inherit have 

little worth at birth and this is a random event. So genetic 

markers for alcohol intake in the population should be sort of 

random. So being exposed to a variant, a variation of the gene 

that sort of kind of causes you to drink less should be random 

throughout the population, it shouldn’t be associated with the 

confounders and therefore it’s like being kind of exposed to less 

alcohol say in a trial, that kind of paradigm is the method that 

Mendelian randomisation is predicated on.  
 



So in theory this approach resolves the issues of confounding 

and it minimises the issues of reverse causation. So that’s the 

idea. So what we did was look at alcohol and cognitive function 

in six large epidemiological studies. We’ve got over 34,000 

European participants. And we’re hoping that we will gain an 

unbiased estimate of the association between alcohol 

consumption and cognitive function.  
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So what we did before doing that Mendelian randomisation was 

first to do the observational bit of the study to show you what it 

actually looks like in these 34,000 people. What happens if you 

look at their alcohol consumption against cognitive function. And 

what we saw in these 34,000 people was that any drinking, if you 

drank at all you had much better cognitive function at whatever 

level you drank then if you didn’t drink at all.  

So even in our highest groups we had much better cognitive 

function whether it was the memory, or delayed recall, verbal 

fluency or processing speed. So if you are going to take this as 

your finding you’ve got 34,000 people, six different studies, your 

policy would be that everybody should drink a lot because it’s 

good for their cognitive function, right. So we looked at each of 

the measures and then because they were slightly different in the 

different cohorts we sort of standardised them.  

So any alcohol intake is good for you. So just be a drinker and 

your cognition will be better is what you would conclude from 

this.  
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But then what we did was then looked to see if we used the genetic 

marker instead and looked at, we just looked at any alcohol intake so the 

genetic marker and the cognitive function. We actually see a negative 

association. So this association tells us, so it crosses … So what we’ve 

got here is different [??, words unclear, 13.18] for using the genetic 

marker and what we see is that you actually have worse cognitive function 

even though it’s not particularly extensive where you use the genetic 

marker, they don’t have a lot of power so you get these wide confidences 

for it. But these are significantly different from the observational estimate. I 

suggest that actually there isn’t any benefit from alcohol intake if you use 

this method. It actually suggests that alcohol intake is bad for you. And I 

think if we had double the size of the studies we probably would see that.  
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And so our summary of results is that you need to take observational analyses 

of alcohol intake and cognitive function with a pinch of salt really. The 

observational analysis that suggests alcohol intake is positive to the cognitive 

function but this isn’t replicated when you use other methods. It’s not 

replicated in our Mendelian randomisation analysis which suggests that 

alcohol intake is detrimental to cognitive function. And we think this actually 

demonstrates that a lot of what’s being said today, this afternoon is that 

observational analyses are subject to confounding and reverse causation and 

we need to be careful when we’re looking at observational data and really think 

through some of the issues that we’ve talked about today in terms of the 

research base. And so we looked in more detail in the actual paper and 

actually we can’t see, there isn’t a safe level anywhere when we do the 

Mendelian randomisation in terms of drinking for cognition.  
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And the policy implication is really that we need to be slightly more 

critical in terms of the evaluating the evidence with alcohol intake 

and anything so that method looked at cardiovascular disease and 

also showed the same thing that there isn’t a safe level for 

cardiovascular disease using that method. It’s just bad, it’s just not 

great to drink anything.  

And I think we just need researchers and policy makers to work 

more closely together to enable this to happen. So that was my 

presentation.  
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