
University of Reading www.reading.ac.uk

NANA:  A System for Dietary Assessment in the 
Older Population 

Conference on Automating Assessment & Collection of Dietary Data with ICT
Aalborg University, 28 August 2015

Dr Faustina Hwang, f.hwang@reading.ac.uk 
Associate Professor of Interactive Systems
School of Systems Engineering, University of Reading, UK 



University of Reading www.reading.ac.uk

NANA: Novel Assessment of 
Nutrition and Ageing

A touchscreen‐based system designed 
for older adults to use at home for 
assessing:  dietary intake, physical 
function, mental health and cognitive 
function.



Multidisciplinary research team
• Psychology 

Arlene Astell, University of St. Andrews (now at the 
University of Sheffield)

• Human Nutrition
Liz Williams, University of Sheffield

• Human Computer Interaction
Faustina Hwang, University of Reading

• Mechanical Engineering
Tim Adlam, Bath Institute of Medical Engineering (now 
called Designability)



Context:  Older Adults

“Malnutrition is a significant, and neglected, 
public health problem. It affects over 10% of 
people over the age of 65.”

The ICT needs to be designed to suit older 
adults.

European Nutrition for Health Alliance.  2006. Malnutrition among Older People in the 
Community:  Policy Recommendations for Change (http://www.european-
nutrition.org/index.php/publications/details/malnutrition_among_older_people_in_the_
community, last accessed 26 Nov 2014)



Context:  Home Use

A significant proportion of malnourished older 
adults live in the community.
Regular monitoring of food intake could facilitate 
early intervention and prevent decline.

ICT‐based dietary assessment needs to 
accommodate “free‐living” diets, and be usable 
without on‐site support.



Everybody has trouble with 
technology at some point…
Bjarne Stroustrup, creator and developer of the C++ 
programming language:

“I have always wished for my computer to be as easy to use as 
my telephone;

my wish has come true…

…because I can no longer figure out how to use my telephone.”
‐



Age‐related differences including declines in vision, motor 
movement, cognition and memory, and less familiarity
with technology can pose difficulties. 

Older adults often benefit from:
• Larger fonts and high contrast
• Touchscreen interaction and bigger targets
• Uncluttered interfaces
• Clear navigation through the software
• Jargon‐free language

… but older adults face particular challenges



Key objectives of the NANA project

• To design and develop a system for extended 
assessments of older adults at home

• To validate the system against current gold‐
standard methods.



A Holistic Approach
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Dietary Intake







Select food/ drink category



Select food/ drink item



Cranberry juice



Add another item



Select another category



Select another food/ drink item



Selected items



Take a photograph



Take more photos if required



Enjoy your meal







Food identification:
“Meat pizza”

Portion size

One entry per meal



Non‐diet assessments
Administered by the system according to a set schedule:
• Novel cognitive assessment tasks
• Mood and appetite questions
• Physical activity questions
• Self‐administered grip strength measurement



Three “in the wild” deployments
• 1st validation – diet only (40 older adults)
• 2nd validation – diet & cognition (20 older adults)
• 3rd validation – diet, cognition, mood & physical activity and 

function (40 older adults)



3rd validation
Participants
• 40 older adults (16 men)
• Mean age of 72.39 years, range 65 ‐ 89
• 20 from Sheffield, 20 from St. Andrews
• Living independently in the community
• No serious illnesses, no anticipated deviations from their 

usual diet

OPEN ACCESS: A.J. Astell, F. Hwang, L.J.E. Brown, C. Timon, L.M. Maclean, T. Smith, T. Adlam, H. Khadra, E.A. 
Williams, Validation of the NANA (Novel Assessment of Nutrition and Ageing) touch screen system for use at home by older 
adults, Experimental Gerontology, Volume 60, December 2014, Pages 100-107, ISSN 0531-5565, 
http://dx.doi.org/10.1016/j.exger.2014.10.008.



3rd validation (cont’d)



3rd validation (cont’d)



3rd validation (cont’d)





Morning



Mid‐morning



Mid‐day/afternoon



Mid‐Day/afternoon



Afternoon



Evening



OPEN ACCESS: A.J. Astell, F. Hwang, L.J.E. Brown, C. Timon, L.M. Maclean, T. Smith, T. Adlam, H. Khadra, E.A. 
Williams, Validation of the NANA (Novel Assessment of Nutrition and Ageing) touch screen system for use at home by older 
adults, Experimental Gerontology, Volume 60, December 2014, Pages 100-107, ISSN 0531-5565, 

Dietary validation results

Food diary
mean (SD)

NANA
mean (SD)

Energy (kJ/day) 7348 (1502.9) 7098 (1381.8)
Carbohydrates (g/day) 192 (55.6) 185 (51.8)
Protein (g/day) 79 (17.5) 76 (16.0)
Fat (g/day) 70 (18.2) 71 (17.0)



OPEN ACCESS: A.J. Astell, F. Hwang, L.J.E. Brown, C. Timon, L.M. Maclean, T. Smith, T. Adlam, H. Khadra, E.A. 
Williams, Validation of the NANA (Novel Assessment of Nutrition and Ageing) touch screen system for use at home by older 
adults, Experimental Gerontology, Volume 60, December 2014, Pages 100-107, ISSN 0531-5565, 
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Energy (kJ/day) average from NANA 
and food diary

Mean = -250 kJ/day 
(sig. diff)



Validation of cognition, mood, physical 
activity and physical function

• Good completion rates of the self‐administered 
measures

• Cognition, mood, and grip strength – correlations 
between traditional measures and NANA

• Physical activity – hours of physical activity 
reported using traditional assessment was higher 
than with NANA



Discussion

Proof‐of‐principle established:
• Deployed in 100 homes, real‐world settings
• Usable by and acceptable to older adults
• Allows for regular assessment via computer
• Good validity
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