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I. Introduction: Why Measure Dietary Intake?

Measuring what people eat is a fundamental part of nutritional assessment. Accurate data are essential
because unhealthful dietary patterns are major risk factors for chronic, non-communicable diseases
such as cardiovascular disease, cancer, and type 2 diabetes.

In the Nutrition Care Process (NCP), dietary measurement is the first step (Assessment). It provides
the foundation for making a diagnosis, planning an intervention, and monitoring a patient's progress.
Nutritionists use the mnemonic "ABCD" to remember the four assessment methods: Anthropometric,

Biochemical, Clinical, and Dietary.

I1. Traditional Dietary Assessment Methods
Dietary measurement techniques are generally categorized into two groups: those that measure daily
food consumption and those that measure usual or average food consumption over a longer period.

1. The 24-Hour Recall
A trained interviewer asks the person to remember and describe all foods and beverages consumed in
the last 24 hours.

e The Multiple-Pass Method: To improve accuracy, interviewers use a five-step process:
1. Quick List: A simple list of foods eaten.
2. Forgotten Foods: Probing for items like snacks, water, or alcohol.
3. Time and Occasion: When and where the foods were eaten.
4. Detail Cycle: Descriptions of portion sizes, brand names, and preparation methods
(e.q., fried vs. baked).

5. Final Review: A final check for any omissions.
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o Strengths: Quick (20 minutes), inexpensive, and does not require the patient to be literate.

o Limitations: Relies on memory; one single day is not representative of a person’s usual diet.

THE MULTIPLE-PASS METHOD

Five-step process for a more accurate 24-hour dietary recall

Please list all the o QUICK LIST BE ey
foods and drinks ; ; Foods:
you had yesterday. The |ntervu.3wer 2 te * Rice
person to list all the foods | | Chi
and drinks consumed I icken
* Salad

yesterday, from midnight | |
to midnight. [ oiee

FORGOTTEN FOODS ( pig you have...

The interviewer probes for * Any snacks?
foods often forgotten, such * Beverages (water,
as snacks, beverages, juice, soda, coffee,
water, condiments, and tea, alcohol)?

« Any sweets or

alcohol. :
condiments?

LS

€ TIME AND OCCASION ( when cid you have

these foods?
Where were you?

The interviewer collects
information about the time
and occasion of each

food or drink.

What were you doing?

&
o DETAIL CYCLE [ Preste tescrbe. .

Sy
e D For each item, the interviewer / * Portion size?
L] Baked chicken collects detailed information * Brand name?
> (150 g) about portion size, brand * How was it

1 cup names, preparation methods prepared (fried,
4 . iled)?
and ingredients. Rakerl bokad)

= Any ingredients
or condiments?

© FinNAL REVIEW ([———

again. Is there anything
else you had yesterday
that we might have
missed?

The interviewer reviews the
entire recall with the person
to check for any omissions
or forgotten items.

F

j@: This five-step approach improves accuracy and completeness of dietary recalls.
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2. Food Records or Diaries

The person records all food and drink at the time of consumption for 1 to 7 days.

o Estimated Food Record: Portions are described using household measures like cups,
tablespoons, or units (e.g., "1 medium apple™).

e Weighed Food Record: All food is weighed on a scale before eating. This is more accurate
but creates a higher burden on the user.

o Strengths: Does not rely on memory; provides detailed information about eating habits and
moods.

« Limitations: Requires a highly cooperative and literate person; the act of recording may
cause the person to change their diet.
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FOOD RECORDS OR DIARIES

The person records all food and drink at the time of consumption

for 1 to 7 days.

TYPES OF FOOD RECORDS

Estimated Food Record

Partions are described using
household measures like

Amount ! DEE"Eth_

1 cup u&tm'eal-
Y2 cupmik

| 7:30am %oatmeal with milk

1 medium

: Banana e — = ==
X0 sl e — 1 cup rice, cups, tablespoons, or units. 3
1:00 pm T(;nllsd chicken, 100 g chicken, @ 5 : =

P |l Lo Examplet. 1 medium apple”,

“@f]l "1 cup rice”.

P PR
| 4:00 ‘fug_ur‘t

1 cup

e

2049 fish,
1 cup vegetables

|'__—_ : gtables B -
| 6:30pm | Fishves © Weighed Food Record
All food is weighed on a
scale before eating. This is
more accurate but creates

a higher burden on the user.

6 glasses
{throughout day)

A
= —
STRENGTHS LIMITATIONS
@ Does not rely on memory. Requires a highly cooperative
and literate person.
@ Provides detailed information about eating habits, - -
food choices, portion sizes, and preparation methods. Time-consuming and may be
burdensome.
@ Can capture variations in diet and patterns over 9 The act of recording may cause
several days. the person to change their diet
{(Hawthorne effect).
@ Can include information about moods, activities, Underreporting or inaccurate
or symptoms alongside meals. estimation of portions may
still occur.

TIPS FOR SUCCESSFUL FOOD RECORDS

B

Record immediately Use househald Photos can help Record for 1to 7 Include all foods,
after eating measures or improve accuracy days, including drinks, and
or drinking. weigh food. of portions. weekends. beverages.
he 2,
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I11. Measuring ""Usual™ Food Intake

These methods look at long-term patterns rather than what was eaten yesterday.

1. Food Frequency Questionnaires (FFQ)
A list of about 150 or fewer foods. The person indicates how often (daily, weekly, monthly) they

consume each item.

o Types: Simple (frequency only), Semiquantitative (includes standard portion sizes), or
Quantitative (user describes their typical serving size).

e Screeners: Short FFQs used to check for specific nutrients, such as the MEDFICTS
questionnaire for dietary fat.

o Strengths: Modest demand on the user; useful for large research studies.
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MEASURING “USUAL” FOOD INTAKE

These methods look at long-term patterns rather than what was eaten yesterday.

o FOOD FREQUENCY QUESTIONNAIRES (FFQ)

A list of about 150 or fewer foods. The person indicates how often
(daily, weekly, monthly) they consume each item.

Short FFQs used to check
for specific nutrients,
such as the MEDFICTS
questionnaire for

TYPES OF FFQ
How often do you usually eat the following foods? : ]
{Circle one answer per food) Simple
Meveror | 1-3 | 12 | 3-6 | 1+ Requeneyoitied
Food Less than per per per per | items D”|3'"
/month | month | week | week | day [
. | | | . ,
@ Apples @) ' ® Semiquantitative
— Includes standard
@ Milk (low fat) @ O portion sizes.
@B Chicken 5 e | Quantitative
' ' ' E) User describes their
® O typical serving size.
i 1 N -
2 e p \
4 SCREENERS
&) | G

dietary fat. .
S R ~
o STRENGTHS A LIMITATIONS
& Modest demand on the user. @ Relies on memory and usual habits.
@ Useful for large research studies. @ May not reflect intake on specific days.

@ Captures usual intake over @ Less accurate for foods eaten irregularly.
leng periods. :
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2. Diet History
Used to assess usual intake over a month or a year.

o Burke’s Method: A four-step process involving general health habits, 24-hour recall, a cross-
check of the data, and a 3-day food record.

e Strengths: Very detailed; identifies seasonal variations.

« Limitations: Requires 1 to 2 hours for the interview and highly trained staff.

€) DIET HISTORY

Used to assess usual intake over a month or a year.

BURKE’S METHOD - A FOUR-STEP PROCESS

W - /
|

General Health
Habits

meals, and attitudes
about food.

12/

24-Hour Recall

Discuss health, lifestyle, ‘ Detailed recall of all foods
and drinks consumed in
the past 24 hours.

Cross-Check
of the Data

Review the recall for
omissions and clarify
portion sizes, recipes,
and food details.

(4]

3-Day Food
Record

Person records all foods

| and drinks for 3
| nonconsecutive days.

o STRENGTHS

e LIMITATIONS

@ Requires 1to 2 hours

& Very detailed assessment
of dietary intake.

@ Provides information on food
choices, preparation methods,
and portion sizes.

@ Identifies seasonal and
occasional variations.

Summer

for the interview.

Autumn

@ Requires highly trained

staff.

@® More expensive and time-

consuming than other

methods.

I DDUH

Detailed research
studies

BEST USED FOR

Manitoring long-term
diet patterns

a

Identifying seasonal
nd cultural variations
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V. Group-Level and Specialized Methods

Duplicate Food Collections: The person places an identical portion of everything they eat
into a container for laboratory analysis. This is the most accurate for nutrient levels but very
expensive.

Food Accounts: Used in institutions (like schools or nursing homes) to track all food bought
and consumed by the group.

Food Balance Sheets: Used at a national level to estimate food availability per person. It

subtracts exports and non-food use from the total national food supply.

V. Technological Innovations

Technology is making dietary assessment faster and more accurate:

ASA24: An Internet-based tool that allows people to complete their own 24-hour recalls with
visual aids for portion sizes.

Digital Imaging: Users take a photo of their plate before and after eating. Researchers use
fiducial markers (like a checkered card) in the photo to estimate volume and portion size.
Nutrient Databases: Software like NutritionCalc Plus or Nutritionist Pro uses huge
databases (like the USDA Standard Reference) to automatically calculate nutrients from food

lists.
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MODERN TOOLS FOR DIETARY ASSESSMENT

Technology makes it easier to collect accurate food intake data and analyze nutrients.

@ Asa24

An Internet-based tool that allows people
to complete their own 24-hour recalls
with visual aids for portion sizes.

ASA24)

Step 2 of 6: Enter Foods and Drinks.

s | o
(Choase your pertien size
) Breakfast Lunch. 1230 PM
Gried chicken sandwich
 — arch foos a =
v 172 sandwich
— Feod Amout o
sty | Gl chicken sandvieh 1 sanchch @ o ap
Apple 1 medium -
Beverages
Water Teup 102 sandwich

L .
X

Add to List

a LIMITATIONS

@ Requires internet access
and basic computer skills.

o STRENGTHS

@ Guided, step-by-step recall.

@ Includes photos of portion sizes.

Relies on the user's memory.
@ Built-in prompts to improve accuracy. o= = o

@ May be less accurate for
complex mixed dishes.

Py Y&

@ Immediate data capture and storage.

- Bestfor:

= = Large-scale studies, diverse populations,
and remote data collection,

€© DIGITAL IMAGING

Users take a photo of their plate before and after
eating. Researchers use fiducial markers (like a
checkered card) in the photo to estimate volume
and portion size.

BEFORE EATING

AFTER EATING

fiducial marker. marker for scale. automatically.

& vmimations
@ Requires smartphone/camera.

@ sTrRENGTHS
© Objective and less relying on memory.
® Captures actual foods and amounts.

@ Useful for free-living environments. UMt prach

@ More complex data processing.

L Best for:
'@ = Real-world eating, children, weight management,
and clinical or research settings.

HOW IT WORKS
& B
]ﬂ L ) * | -.7. H L d I
\* ol
Take a clear Software analyzes Volume and pertion
photo with image using the size are estimated

U&

@ Lighting, angle, and mixed dishes ‘
|
|

€ NUTRIENT DATABASES

Software like NutritionCalc Plus or Nutritionist Pro
uses huge databases (like the USDA Standard
Reference) to automatically calculate nutrients
from food lists.

NutritionCalc Plus

FOOD LIST
Food

NUTRIENT SUMMARY

Amount | Nutrient Amount
Oatmeal, cooked  1cup

Banana 1 medium
Milk, 1%

Almonds

Energy (keal)

Protein (g} ”»
Total Fat (g}

Carbohydrate (g)

Distary Fiber (g)

Calclum (mg)

Iron (mg)

Potassium (mg)

“Percent Daiy Value

Teup
1a

Dive ol 1tbsp

USDA
FoodData Central

Standard Reference
Legacy Database

@ strencTHs

@ Uses validated, comprehensive

& vmimaTions

@ Accuracy depends on the

food composition data. food list quality.
@ Calculates many nutrients quickly | | @ New or ethnic foods may be
and accurately. missing,

@ Consistent and reproducible
results.

@ Nutrient values are estimates,
not direct measures.

@ Best for:

Nutrient analysis, diet planning, research,
and clinical nutrition.

S -
HOW THESE TOOLS WORK TOGETHER
S_OHGC( :ccurate s Convert food intake
ietary data -5 o -— into nutrient data _’
(ASA24 or Zi using nutrient
- Digital Imaging) databases
W\ = — -

Analyze, interpret,
and use results for
research or personalized

nutrition

V1. Issues in Dietary Measurement

1. Validity: The ability of a tool to measure what it is intended to measure.

2. Portion Size Estimation: This is a major source of error. To help, nutritionists use food

models (plastic food) or geometric shapes (circles and squares cut from cardboard) to help

patients describe sizes.

Underreporting: People often report eating less than they actually do, especially regarding

fats and sugars. This is sometimes called the "flat-slope syndrome™: overestimating low

intakes and underestimating high intakes.
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FOOD INTAKE REPORTING USING FIDUCIAL MARKERS

A step-by-step process for accurate food portion estimation

( - an PARTICIPANT

Receives fiducial marker

that shows his/her The marker (front and back) contains a unique
ID number. ID pattern and a scale for measurement.

A

‘ Receives a text message B : =
from the research team; it

BACK

Hi! Please reply with a

responds with a message i tear photo of your marker
and picture of his/her (front or back) so we
marker to the TeenFADS can confirm your ID.

email address; saves
email address in contacts.

—— ——— > =— = 5

Receives message the

day/night before to Example reminder:

report on food intake Hi! Tomorrow, please take

‘ the following day. photos of veerything you eat
Prepares mobile phone and drink. Don't forget your

and marker to take marker. Thank you!

to schoal.

\7 ,tiii S — o —

On the reporting day,
participant does
the following:

Makes sure ribbon
lengths are even on
both sides of marker
and uses one side of
ribbon to measure
height of phone from
top of the table.

Sets food on Puts marker (thumb
a flat surface. with parallel to the

side of the table). ‘

HOW THE FIDUCIAL MARKER IS USED |

The known size and pattern of the
fiducial marker in the photo allow
software to: =

~

. Researcher documents.
&issues with the foad
report and sends

message to the

+ Detect the marker
+ Determine scale

participant; if needed,

Captures a picture Clips elbows to side v Convert the size of food in the
edits food record of thiatie of body to maintain image to actual volume (e.g., mL) mm
accordingly. food setting. height measured; and portion size I

takes one step back. )
= = = J

| =
i [
i e Sends picture and Repeats process if there are
! : textr njessage The picture and text Eefl.overs and for all mueals.,:’snacks
:\ escribing meal, sville detailg bt during the day. Adds “end” on
= | foods eaten e text for last meal (before
and amounts 2 R | going to bed).
and time of intake anidwhen;
to teenfadstudy@Illu.edu
~ - —— —
Nim i o Responds to clarifications about report the following day.
L S s
WHY FIDUCIAL MARKERS IMPROVE ACCURACY 1
Provides Scale Corrects Perspective Estimates Portion Size |
The fixed size of the marker B Knowing the marker's size Z Once scale is known, the

serves as a ruler in the image, i N and the distance/height area and height of the food
helping software calculate Je * of the camera helps in the image are converted More accurate,
real-world dimensions. / adjust for angle and to volume (e.g., mL) and objective, and
perspective distortion, portion size, reliable food
intake data.
* 2 J

End of Module 5
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