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Exposure measurement in population studies 
is key to predicting whether an exposure (in 

this case, alcohol intake) is related to a health 
outcome

Ideally, we want the ‘true’ exposure… in reality 
we are able to measure surrogates
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Overview of exposure measurement principles

Measurement of alcohol in population-based studies

Issues to consider in alcohol assessment 

Is there a place for biomarker assessment of alcohol intake?
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A few principles about exposure assessment

• The exposure should have a hypothesized biological relationship to the health 
outcome

• For example, if humans could not absorb or metabolize alcohol, then alcohol 
would not be considered an exposure of interest

• We acknowledge that there is some error in exposure assessment
• Nearly impossible to assess all alcohol exposure over the life course, so what 

is a meaningful measure?
• What is the relevant time course between the exposure (alcohol intake) and the 

health outcome? 
• This influences the manner in which the exposure assessment is conducted

• Duration, frequency, intensity (e.g., serving size) → dose
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Measurement of Alcohol
• Alcohol falls into its own category for exposure assessment

• Nutritional exposure
• Provides kcals and some other nutrients and phytochemicals (part of 

dietary assessment)
• 7 kcals/gram
• Polyphenols in wine
• Other phytochemicals in juices in some cocktails
• Magnesium, potassium, B-vitamins
• Added sugars in many mixed drinks/cocktails
• Salt/sodium – rimmed glasses
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Measurement of Alcohol

• Alcohol falls into its own category for exposure assessment
• Behavioral exposure
• Alcohol consumption is also a behavior or even a risky behavior (part of 

behavioral assessment)
• Could lead to mis-reporting or underreporting
• Reporting reliability may depend on the circumstances

• Age
• Life course stage (pregnancy)
• Other personal characteristics/cultural expectations (religious practices that 

forbid or discourage)

• Alcohol use disorder (AUD) – questions included in the Phen-X toolkit
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Measurement of alcohol intake as part of dietary 
assessment
• Food frequency questionnaires (FFQs) are used in most cohort 

studies

• Frequency and portion size of groups of foods and beverages

• Alcohol included in the beverages section of FFQs
• Cognitively – alongside coffee, tea, soft drinks
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Alcohol assessment on FFQs (selected examples) Women’s Health Initiative (WHI) 
FFQ. Past 12 months timeframe. Yields data on mean drinks/day, mean alcohol (g)/day, 
and % of kcals/d from alcohol. Can also be used in dietary pattern analyses.
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Alcohol assessment on FFQs – Multi-ethnic cohort (MEC) FFQ. Past 12 
months timeframe. Yields data on mean drinks/day, mean alcohol (g)/day, and % 
of kcals/d from alcohol. Can also be used in dietary pattern analyses.
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NHANES alcohol assessment; Lifetime habits and 
recent number of days of drinking. No data on g/d
How old were you when you had your first drink of alcohol?

During your life, on how many days have you had at least one drink of 
alcohol?

6 response options ranging from 1-2 day to > 100 days

During the past 30 days, on how many days did you drink alcohol?

During the past 30 days, did you have 5 or more drinks in a row (within a few 
hours)?
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Issues to consider in standard alcohol assessment: Alcohol 
types/content
FFQ line items give 3-4 groupings of alcohol drinks
• Beer: Most FFQs will list beer as a single line item

• ‘standard’ beer: 14 grams of alcohol, 5-6% alcohol,150 kcals/12 ounces
• ‘craft’ beer: 170-350 kcals/12 ounces
• ‘light’ beer (e.g. ‘Bud Light’): 4% alcohol, 100 kcals/12 ounces
• ‘very light’ or ‘zero carb’ beer: 2-3% alcohol, 60 kcals/12 ounces

• Other variations: dark beer, lager, malt beverages, hard ciders
Not clear where to group some of these

Do these variations on beer type matter in population assessment?

It will depend on the consumption patterns of the population being studied
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Issues to consider in standard alcohol assessment: Alcohol 
types/content
FFQ line items give 3-4 groupings of alcohol drinks
• Wine: Most FFQs have one line item, some will split into red and white wine. 

have about 12% alcohol/5 ounce serving. 14 grams of alcohol
• Red wine: polyphenols will vary between red and white wine
• White wine
• Rose
• Fortified wine
• Wine beverages such as sangria
• ‘Sparkling’ wine such as Champagne, Prosecco
• Dessert or sweet wines – some alcohol content may be higher

Do these variations on wine type matter in population assessment?
It will depend on the consumption patterns of the population being studied
Do study participants ‘see’ their wine type in a single line item?
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Issues to consider in standard alcohol assessment: Alcohol 
types/content
FFQ line items give 3-4 groupings of alcohol drinks

• Spirits or liquor: Most FFQs have one line item for spirits or liquor. Some will give examples (gin, 
brandy, vodka, scotch, ‘cocktails’). 1.5 ounces of distilled spirits is about 40% alcohol and 14 
grams of alcohol

• Challenge to group cocktails and ‘shots’ together
• Many cocktails have added sugars or syrups or salt in rimmed glasses
• Some mixed drinks may be made with diet soft drinks (rum and ‘diet coke’)
• ‘Doubles’ or double shots may not be considered
• Some higher proof distilled liquors may have higher kcal content

Do these variations in ‘spirits’ or liquor type matter in population assessment?
It will depend on the consumption patterns of the population being studied
Do study participants ‘see’ their mixed drink or spirits type in a single line item?
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Issues to consider in standard alcohol assessment

Frequency
Standard frequencies ask for frequency of consumption ranging from “never 
or less than once/month” to 6 or more times per day
8-9 response options
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These frequency of consumption categories assume relatively consistent intake over the FFQ reference time period 
(past 12 month, 6 months, 1 month etc)

Is that always the case?
 Holidays, ‘dry’ January, special events (sporting events, super bowl) where consumption may vary
For many people, alcohol is an episodically consumed beverage, but the total intake averaged over the year may 

be an important exposure
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Issues to consider in standard alcohol assessment

Portion size: FDA defined portion sizes
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Issues to consider in alcohol assessment: portion 
size
Portion size on FFQs, which aligns with FDA portion sizes, may 
not be ‘actual’ portion sizes consumed.

A few examples:
A ‘pint’ of beer is 1.3 times a standard 12 oz serving of beer
Pitchers of beer
Restaurant servings of wine are 6-9 ounces
Restaurant size giant margaritas/pitchers of margaritas
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Biomarkers of Alcohol Intake: recent research 
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Potential biomarker of alcohol consumption
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The biomarker seems to perform well at higher levels of intake; performs less well at low to moderate levels of intake. Overall

sensitivity was 66.3% but increased to 93% at higher alcohol intake levels. 
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Potential biomarkers of alcohol intake
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Potential biomarkers of alcohol intake
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Potential biomarkers of alcohol intake
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Conclusions
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Alcohol assessment in free living people is 
challenging

Frequency, portion size and type of alcohol may 
each be mis-measured

For many people, alcohol is episodically consumed

Potential for biomarkers for alcohol assessment, 
but still early days



Thank you
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