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Dietary assessments are essentially asking…………

What was eaten?

How often is it eaten?

How much was eaten?



…..but measuring dietary intake is hard !

“...... the measurement of the habitual food 

intake of an individual must be one of the 

most difficult tasks a physiologist can 

undertake”

Garrow, 1974



Dietary intake assessment methods(1)

PROSPECTIVE 

Weighed food records

Estimated food records 

(diary)

Direct observation



Dietary intake assessment methods(2)

RETROSPECTIVE

24-hour recall

Diet history

Food Frequency questionnaire (FFQ)

Checklist or questionnaire
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….the 1980s

Emergence of external biomarkers 

• 24 hr urinary nitrogen -protein intake (Isaakson, 1980 )

• PABA technique (Bingham & Cummings, 1983;1984) 

• Fat biopsy (Beynon et al, 1980: Katan, et al 1986)

• Doubly labelled water measurements of total energy 
expenditure (Schoeller & van Santen,1982)



Mean (±SE) self-reported daily energy intake (WDR) and energy expenditure 
(DLW) in lean and obese subjects (Prentice et al, 1986)
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Insights from DLW EE validation studies
……under-reporting is endemic in dietary surveys 



Insights from DLW EE validation studies

• NOT method specific (Black & Cole, 2001; Subar et al, 2003; 
Livingstone & Black, 2003)

• Subject-specific bias in dietary assessment

– Over time 

(Price et al, 1997; Briefel et al 1997, Kroke et al, 1999; 

Black & Cole, 2001)

– Different dietary assessment methods (Black & Cole, 2001)
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What is being under-reported?

Macronutrient 

(% energy)

Protein↑↓

Fat ↓ (↑)

Total CHO ↑↓

Sugar ↓

Alcohol ↓

Eating patterns

Meals↓

Snacks ↓ (↑)

Portion sizes↓

Eating frequency ↓

Foods

“Good foods” ↑ 

(meat, fish, veg, 

salad, fruit) 

“Bad foods” ↓ 

(cakes, biscuits, 

sugar, 

confectionary, fats, 

alcohol)



Why do people mis-report ?

• Complex interplay of cognitive and behavioural 
processes → operate in different ways in 
different people

• Observation effect

• Intentional vs unintentional mis-reporting → 
unlikely to be mutually exclusive 



Heisenberg Uncertainty Theory → as soon as you 
start to measure (eating) behaviour

....you change it !



Why do people mis-report ?

• Complex interplay of cognitive and behavioural 
processes → operate in different ways in 
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• Observation effect
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unlikely to be mutually exclusive 



Why do people (intentionally) mis-report ?

Social pressure

• Personal image 

management

• Normative biases

- body image

- weight  consciousness

- dietary restraint

- social expectations

Inconvenience

• Hassle factor

• Time consuming 

• Intrusive



Why do people (unintentionally) mis-report ?

• Memory and recall biases

• Intellectual demands

• Investigators …do we help or hinder? 



Memory and recall biases

• Perception, memory and recall → accurate and reliable for generating 

dietary data 

• Specific vs generic memory →(eating) events that are repeatedly 

experienced, actual (specific) memory is poor 

• Memory and recall are subject to a myriad of unintentional biases

- simple forgetfulness

- distortions/omissions/illusions

- complete fabrications

- false reports

• “…on average, about half of what informants report is probably 

incorrect in some way……informant inaccuracy remains both a 

fugitive problem and a well-kept open secret” (Bernard et al, 1984)

• Have we been too complacent in assuming that human memory and 

recall are valid instruments for dietary reporting?
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Technology in our lives 

 88% of UK adults have used the 
internet in the past 3 months 
(London: Office of National Statistics, 
2016)

 93% own a mobile phone

 76% own a smartphone

 UK adults spend more time 
engaged in 

→ media or communications 

activity (8hr 42min/d) 

vs 

→ sleeping  (8hr 21min/d) 

Ofcom, 2014)



Technology in Dietary Assessment (TDA)

• Interactive computer based technologies

• Web based technologies

• Portable electronic technology:

→ camera assisted/based approaches
→ mobile(smart) phone applications



…. technology driven dietary assessment: a win win? 

Researchers:

• Reduced cost

• Applicable to diverse 
population groups 

• Improved data

- quality

- consistency

- completeness

Respondents:

• Reduced burden of 
recording 

• Greater acceptability

• Improved compliance



Enhance or replace conventional methodology?

Two basic conceptual notions:

vs

“Methodologically new” → replace 

traditional methodology  with stand-

alone alternatives

“Technologically new” → add value 

by enhancing  traditional 

methodology 

Illner et al. 2012



Web based FFQs



Web based FFQs

Benefits

• More cost effective

• More complete/consistent data sets

• Fewer organisational issues 

- no manual checks

- no transfer of data to electronic  

format

• Higher compliance

- flexible completion

- reminder messages 

- interactive help features 

Weaknesses

• Computer literacy/internet 
access

• Altered response 
behaviour/non-response 
bias 

• Cognitively complex 

• Measurement errors not
overcome with web based 
platforms (Matthys et al, 2007:
Beasley et al, 2009)

Conclusion: 

Web based “stand alone” FFQ→ prone to the same systematic and 

random measurement error as pen-and-paper FFQ



Computer / Web based 24 hr recalls



Computer / Web based 24 hr recalls

Benefits

• Reduced administrative/data 
processing costs

• Increased quality control

• Higher compliance

- flexible completion

- interactive help features 

- favoured by younger groups!

Weaknesses

• Fully automated self-administered 

24 hr recalls → methodologically 

challenging

• Reporting difficulties 

− limited food knowledge  

− portion size estimation

− reduced level of specificity 

regarding open ended food 

choices

• Increased reporting/memory  

bias?



Computer/Web based 24 hr recalls

Conclusions:

• Additional validation studies required to establish accuracy of 

fully automated self administered 24 hr recalls 

• Good innovative alternatives to conventional 24hr recalls BUT  

the “human component” of dietary reporting remains

Image assisted 24hr recalls

Conclusions:

• Images can enhance self-reporting by:

- revealing unreported foods 

- identifying mis-reporting errors not captured by 

conventional 24 hr methodology (Gemming et al, 2013: 2014)



Diet records: image based technology platforms

 Active image capture  Passive image capture



Diet records: image based technology platforms

Benefits

• Real-time data recording

• Real-time communication

- customised memory prompts     

(Martin et al, 2012)

• High respondent satisfaction and 
preference 

• Automated food image analysis

- subject burden↓

- food identification/portion size         

estimation↑

- efficiency/cost-effectiveness↑

Weaknesses
• Extensive training required

• Respondent burden may not be 
reduced 

• Hostage to the “human 
component” of dietary reporting?

• Feasibility (operational and 
financial) in large population 
groups ?

Conclusion: IBT platforms offer good alternatives or enhancements to 

traditional pen-and-paper food records



Smart Phone Apps – clinical context



Smart (mobile) apps – clinical context

• Mainly focussed on the management of:

- overweight/obesity

- diabetes

- chronic renal disease

• Inclusion of self-monitoring of diet is highly variable

Chen et al (2016): 204 weight loss apps → 43% 

recommended/provided a tool for dietary assessment

• Few dietary assessment tools have undergone 

rigorous evaluation



Smart phone apps – clinical context

Benefits

• Cost and time effectiveness

• Decreased effort in data collection

• Higher compliance and acceptance

• Real time food recording

• Real time feedback

→ increased motivation to adhere 

to the intervention?

Weaknesses

• App developers →technical 

features/user engagement

• Limited evidence based content 

and theory based behaviour 

change strategies

• Lack of simple, intuitive and 

robust  interfaces 

• Lack of comprehensive, up-to-

date food databases/relevant 

portion size 

• No studies in the clinical setting 



….conclusions

• Smart phone apps appear to be superior to 

traditional approaches in allowing real time 

personalised feedback (Burke et al, 2011)   

• Beneficial impacts of  smart phone apps on clinical 

outcomes/behaviour change …. the jury is out 

• UK NHS (2015)→ online Health Apps Library

http://apps.nhs.uk
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Technology in Dietary Assessment …looking forward

• Diverse and dynamic !

• New technologies ≠ new methodologies ?

• Potential → “add value” through

- more cost/time effective

- less laborious

- minimise respondent burden

• Evidence base →

- mixed picture

- pilot/feasibility studies

- small and unrepresentative study samples



Technology in Dietary Assessment (TDA)…looking forward

• Methodologically robust empirical research:

- reproducibility 

- validity

- operational feasibility

• Lack of well defined evaluation criteria → informed evaluation of 

TDA very challenging 

• Does TDA merely alter (rather than eliminate) the types of error 

associated with the reporting process?

• “.. inherent individual bias related to self-reported dietary intake will 

not be resolved” (Illner et al, 2012)



….the bottom line 


