
ReadMe file for ASA24-2016 HEI-2010 Per Day
This SAS program can be used to calculate Healthy Eating Index (HEI)-2010 scores from 24-hour recall data collected using ASA24-2016. This program calculates HEI-2010 component and total scores for each recall (i.e., each individual’s reported 1-day intake).  Additional code that calculates HEI-2010 component and total scores for multiple 24HRs is available on the ASA24 HEI Resources page.
This program has been tested using SAS, version 9.4 and uses the ‘Totals’ analysis file from ASA24-2016.  These program files can be downloaded from the Researcher Web site. The data file should be in CSV format.
Note: Some users have found that the SAS program will drop observations from the analysis if the ID field is not the same length for all observations.  To prevent this error, the observations with the longest ID length should be listed first when the data is imported into SAS.
Required macros: available on the NCI HEI Tools for Researchers page
· hei2010.beanspeas.allocation.macro.sas 

· hei2010.score.macro.sas
The 12 components of the HEI-2010 are:

Total Fruit (HEIX3_TOTALFRUIT)
Whole Fruit (HEIX4_WHOLEFRUIT)
Total Vegetables (HEIX1_TOTALVEG)
Greens and Beans (HEIX2_GREEN_AND_BEAN)
Whole Grains (HEIX5_WHOLEGRAIN)
Dairy (HEIX6_TOTALDAIRY)
Total Protein Foods (HEIX7_TOTPROT)
Seafood and Plant Proteins (HEIX8_SEAPLANT_PROT)
Fatty Acids (HEIX9_FATTYACID)
Refined Grains (HEIX11_REFINEDGRAIN)
Sodium (HEIX10_SODIUM)
Empty Calories (HEIX12_SOFAAS)
Some of these components come directly from ASA24-2016 output but others must be created.
The list below includes the variables available from ASA24-2016 output that are used directly or as part of a calculation to create the HEI components listed above:
Total Fruit (F_TOTAL) in cup equivalents 
Intact fruits (whole or cut) of citrus, melons, and berries (F_CITMLB) in cup equivalents

Intact fruits (whole or cut); excluding citrus, melons, and berries (F_OTHER) in cup equivalents

Total Vegetables (V_TOTAL) in cup equivalents 

Dark Green Vegetables (V_DRKGR) in cup equivalents 

Legumes (V_LEGUMES) in cup equivalents (caution – NOT PF_LEGUMES)
Whole Grains (G_WHOLE) in ounce equivalents 
Refined Grains (G_REFINED) in ounce equivalents 
Total Milk (D_TOTAL) in cup equivalents 

Meat, Poultry, Fish (PF_MPS_TOTAL) in ounce equivalents 

Eggs (PF_EGGS) in ounce equivalents 

Nut and Seeds (PF_NUTSDS) in ounce equivalents 

Soybean Products (PF_SOY) in ounce equivalents 
High-fat Fish (PF_SEAFD_HI) in ounce equivalents

Low-fat Fish (PF_SEAFD_LOW) in ounce equivalents
Discretionary Solid Fat (SOLID_FATS) in grams 

Added Sugars (ADD_SUGARS) in teaspoon equivalents
Energy (KCAL) in kcal
Saturated Fat (SFAT) in grams
Monounsaturated Fat (MFAT) in grams
Polyunsaturated Fat (PFAT) in grams
Sodium (SODI) in mg 

Alcohol (ALC) in grams
This program carries out 4 steps:

1. Inputs daily total data and create five additional required variables.  These variables are:  WHOLEFRT, MONOPOLY, ALLMEAT, SEAPLANT, and EMPTYCAL10
Calculation note for WHOLEFRT:  Two FPED variables are summed together to calculate total whole fruit (non-juice) consumption. (F_CITMLB + F_OTHER = WHOLEFRT). 
Calculation note for MONOPOLY:  Monounsaturated fatty acids and polyunsaturated fatty acids are summed together (MFAT + PFAT = MONOPOLY).  To estimate the fatty acid ratio of unsaturated fatty acids to saturated fatty acids, this value is then divided by saturated fatty acids (MONOPOLY/SFAT). 
Calculation note for ALLMEAT and SEAPLANT:  ALLMEAT sums together all animal and plant proteins, including meat, poultry, fish, eggs, nuts, seeds, and the soy variable (PF_MPS_TOTAL + PF_EGGS + PF_NUTSDS + PF_SOY= ALLMEAT); while SEAPLANT sums together all fish and plant proteins, including fish, soy, nuts, and seeds (PF_SEAFD_HI + PF_SEAFD_LOW + PF_SOY + PF_NUTSDS = SEAPLANT).  An additional step is then required to determine how to include V_LEGUMES in ALLMEAT and SEAPLANT (see Step 2).
Calculation note for Empty Calories (EMPTYCAL10): Empty Calories is calculated by summing three variables, ADDSUGC, SOLFATC, and EXALCCAL, described below.   The Empty Calories component of the HEI is calculated as a percentage of calories, so all of the variables that comprise empty calories need to be converted to units of calories.  

ADDSUGC: Teaspoons of added sugar (ADD_SUGARS) are converted to calories using the conversion factor 1tsp=16kcal.  

SOLFATC: Grams of solid fat (SOLID_FATS) are converted to calories using the conversion factor 1g = 9kcal. 

EXALCCAL: In the HEI-2010, energy from alcohol is considered to be empty calories, but only when alcohol is consumed beyond moderate amounts. The least restrictive of the two levels defined as moderate drinking in the Dietary Guidelines, 2 drinks per day (converted to 28 grams of ethanol), was used to set the threshold for counting alcohol as empty calories. A value of 2150 calories was used to energy-adjust the alcohol threshold, based on the estimated median energy intake of adults. Because 28 grams ethanol/2150 calories equals 13 grams ethanol/1000 calories, only amounts greater than 13 grams of ethanol/1000 calories are counted towards Empty Calories.  

2. Runs the macro to properly allocate the intakes of the FPED variable Legumes (V_LEGUMES) (NOT PF_LEGUMES) to either Total Protein Foods and Seafood and Plant Proteins (ALLMEAT and SEAPLANT) or Total Vegetables and Greens and Beans (V_TOTAL and V_DRKGR).  
The four resulting variables from this step, named LEGUME_ADDED_V_TOTAL, LEGUME_ADDED_BEANGRN, LEGUME_ADDED_ALLMEAT, and LEGUME_ADDED_SEAPLANT are all used in the next step.
Calculation notes for Total Protein Foods; Seafood and Plant Proteins; Total Vegetables; and Greens and Beans:  Intake of the FPED variable, V_LEGUMES, counts toward meeting the standard for the Total Protein Foods (and Seafood and Plant Proteins) components first. Once the Total Protein Foods standard is met, any additional amount of Legumes counts toward the Total Vegetables and the Greens and Beans components. Units for FPED variable V_LEGUMES as well as for the HEI components Total Vegetables and Greens and Beans are in cup equivalents.   However, the units for Total Protein Foods and Seafood and Plant Proteins are in ounce equivalents.  Therefore, when Legumes are counted toward meeting the requirement for Total Protein Foods (and Seafood and Plant Proteins), the cup equivalents are converted to ounce equivalents. Once the Total Protein Foods standard is met, they are then converted back to cup equivalents and counted as Total Vegetables (and Greens and Beans).
Calculation note regarding conversion of cup equivalents to ounce equivalents:  A one-fourth cup equivalent of Legumes is equal to a 1 ounce equivalent of Total Protein Foods and Seafood and Plant Proteins. Thus, the number of cup equivalents of Legumes is multiplied by 4 to convert to ounce equivalents of Total Protein Foods and Seafood and Plant Proteins. 
3. Runs the HEI2010 scoring macro which calculates intake density amounts and HEI scores.

The HEI-2010 scoring macro is called to calculate densities for each HEI-2010 component and then apply the scoring algorithm.
4. Displays and saves the results.

Please send any comments and questions regarding this code to RFAB@mail.nih.gov. 
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