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lower BAC.I And it may make your body less angry about all that 
drinking.

Measuring Intoxication
How drunk you were is a topic for idle chitchat on a Sunday morn-
ing. How drunk you are, on the other hand, can be a deadly serious 
question. Your level of intoxication can have legal ramifications 
in the short term and life-altering consequences in the long term. 
Measuring it accurately is important. So how do we do that?

To determine impairment, what you need most is a picture of 
the alcohol levels in the brain. That is, after all, where effects like 
delayed reaction time take place.

Direct measurement of brain alcohol is an impractical prop-
osition, to say the least—imagine a police officer whipping out 
a transcranial needle during a traffic stop—so we use proxies. 
Blood alcohol concentration, commonly abbreviated BAC, is the 
most reliable.

You may have heard the term blood–brain barrier, perhaps in 
reference to prescription drugs. Getting medicine into the blood 
is easy but getting it into the brain can be quite difficult. The 
brain, not unreasonably, has a protective layer to keep foreign 
chemicals out.

Because the brain’s boundary is fatty, it’s particularly effective 
at keeping water-based substances out. But ethanol mixes with 
everything, and it passes easily into the brain, which is one of the 
reasons it’s popular as a recreational drug.12

It’s also good news for your roadside stop, because it means 
BAC is a really effective proxy for your brain alcohol level. But 
police officers don’t take a blood sample when they pull you over, 
either—they measure your breath alcohol content, or BrAC, and 
use it as a proxy for the proxy.

Studies done in the middle of the twentieth century gave 
an average BrAC to BAC ratio of one to twenty-one hundred 
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Don’t drink and drive, friends.
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(1:2100). That is, there’s about the same amount of alcohol in a 
tenth of a liter of blood as there is in 210 liters of exhaled air. A 
Breathalyzer measures the latter and converts the reading to the 
former.13

This doesn’t account for tolerance, in particular acute toler-
ance due to the Mellanby effect,I but there’s a bigger issue at 
play: the twenty-one hundred conversion factor doesn’t hold for 
everybody. Some people release relatively more or relatively less 
alcohol vapor through their lungs than the average.

One British study found a range of conversion values from 
eleven hundred to thirty-one hundred, depending on the indi-
vidual and how far along he or she was in metabolizing the booze. 
A Croatian team found that fifteen minutes after a drink, con-
verting BrAC measurements gave values nearly four times higher 
than directly testing the BAC did.14

In other words, a BAC of .08—the legal driving limit in the 
United States—is a benchmark, and not in any way a perfect one. 
But it’s still the law, and in many places, the legal limit is defined 
in terms of both BAC and BrAC, and the police can book you if 
either one is too high.15

So please, for my sake and yours, if you get pulled over, don’t 
try to explain to the cop how testing your breath alcohol is a poor 
proxy for how drunk you actually are. If you’re drunk enough to 
think that will work, you shouldn’t be driving anyhow.

Alcohol as Nutrient
In addition to its other properties, ethanol is a form of energy 
storage, good for about seven calories per gram. That’s more than 
you’ll get from proteins and carbohydrates but less than you’ll 
get from fats.

Social drinkers get, on average, about a tenth of their total 
caloric intake from ethanol. For alcoholics, it can be as much as 
half, which has some interesting consequences.
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