
DELIVERING FOR NUTRITION IN SOUTH ASIA
CONNECTING THE DOTS ACROSS SYSTEMS

Nudging for good: Real-time AI-driven 
diagnostics and behavior change to improve 
adolescents’ diets and nutrition in Sri Lanka

December 3, 2024 • Colombo, Sri Lanka

Wayamba University of Sri Lanka
&

Fruits and Vegetables for Sustainable Healthy Diets (FRESH)



DELIVERING FOR NUTRITION IN SOUTH ASIA
CONNECTING THE DOTS ACROSS SYSTEMS

Renuka Silva
Wayamba University of Sri Lanka

Food Recognition
Assistance and Nudging Insights (FRANI)

Fruit and Vegetables for Sustainable Healthy
Diets (FRESH)

December 3, 2024 • Colombo, Sri Lanka



Fruits and
Vegetables 
for
Sustainable
Healthy Diets
(FRESH)



www.cgiar.org

• Worldwide intake of fruit and vegetables is too low contributing to poor
quality diets and in turn, high prevalence of malnutrition and diet-related
non-communicable diseases

• Key barriers to increasing intake include:
• Availability - the gap between supply and demand is large - in part due to 

post-harvest losses (~40%)
• Accessibility – safe, diverse fruits and vegetables are often not easily

accessible to all, especially marginalized populations
• Affordability – costs of safe, diverse fruits and vegetables are high
• Desirability – the choices people make about what to eat are complex 

and often driven by factors such as convenience, time, image, palatability
and culture

• Research in these areas is currently sparse and fragmented
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FRESH Focus Countries

Benin Sri Lanka

Philippines

Tanzania

NATIONAL OUTCOME: National level actors prioritize fruits & vegetables (F&V) and institute national-
level policies, laws or regulations aimed at increasing F&V intake, production, food safety and/or equity

GLOBAL OUTCOME: At least 10,000 individuals access the Web-based F&V Knowledge Hub as a 
resource for F&V learning, research and innovations

http://www.cgiar.org/
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Focus on Sri Lanka

• Intake of fruit and vegetables (F&V) in Sri Lanka is far below 
dietary recommendations, contributing to low quality diets, 
double-burden of malnutrition, and non-communicable 
diseases.

• Data to characterize F&V intake and overall dietary patterns at 
the national-level are lacking, and little is known about the 
effectiveness of interventions to increase F&V intake.

• Sri Lanka has experienced prolonged shocks related to Covid-19 
and an economic crisis, which have impacted the food system, 
including agricultural production as well as consumers’ food 
access in markets.
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Food Based Dietary Guidelines for Sri Lankans

Rice, breads, other cereals 
and yams: 6-11 

Fruits: 2-3

Vegetables: 3-5 

Milk and/ or milk 
products: 1-2

Fish, pulses, meat and eggs: 
3-4

Nuts and oil seed: 
2-4

Recommendations for adults in daily servings in the  
Food Based Dietary Guidelines for Sri Lankans (updated 2021)

A Sri Lankan Food Plate

Credit: Department of Applied Nutrition, 
Wayamba University of Sri Lanka
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FRESH-FRANI: 

Harnessing AI-Driven Nudges to Transform 
Adolescents’ Diets for Sustainable Healthy Futures



Thank you!
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Nudging for Good: AI-driven diagnostics and behavior 
change to improve diets and nutrition

Introduction to FRANI

D4N, Colombo, Sri Lanka, December 2024.



Agenda

• The challenges of unhealthy diets
• Nudging for Good project 
• FRANI as a diagnostic tool and an intervention
• Key takeaways and looking forward



• School age and adolescent nutrition and diets have been largely 
overlooked in terms of setting global targets

• Nutrition and diets during school 
age and adolescence are critical 
for development and health

- For adolescent girls they also 
affect the survival and wellbeing 
of their children

Source: Patton et al., 2021.



Gaps in the data on diets…?

• Collection and use of dietary data is costly and complex (Bell et al., 2017)

- Dietary surveys commonly use the multi pass 24-hour recall (24HR) method that 
has been validated for use in LMICs in adults self-reporting their intake and that of 
their young children and in adolescents (Gibson, RS. and Ferguson, 2008; Arsenault et al., 2020) 

- Undertaking 24HR is expensive: Costs are of the order of $500 per recall (Adams et al., 
2022)

- Age at which children and adolescents can accurately self-report food intake 
without support is unclear and a range of respondent-related challenges vary with 
age, (Livingstone & Robson, 2000)

• Technology-assisted dietary assessment tools have been proposed but 
these are constrained by lack of feasibility and validity assessments in 
LMICs (Bell et al., 2017)



Nudging for Good

• With $1.2m seed funding by Fondation 

Botnar and the CGIAR, Nudging for Good is 

aimed at developing, validating and 

examining the feasibility of using innovative 
AI mobile technology that provides offline 

real-time diagnostics and tailored "nudging" 

on dietary intake as a strategy to improve 

diets and nutrition of adolescents living in 
urban settings in Ghana and Vietnam



Example of real time food recognition



• Validation studies in Vietnam and Ghana showed 
that new FRANI app can accurately assess 
nutrient intake and is at least as accurate as 24HR 
in school age children and adolescents

AI-assisted dietary assessment

FRANI (Food Recognition Assistance and Nudging Insights)



Validation study: Interpretation

Vs 

Cost per daily recall
~$0.50

Cost per daily recall
~$500



Using FRANI to improve diets?

• Using FRANI to “nudge” towards 
healthy food choices as 
described by Food Based Dietary 
Guidelines

- FRANI includes version with 
gamified nudging based on USDA 
Start Simple with MyPlate 
application

- We tested feasibility and 
effectiveness of using FRANI to 
improve diet quality



FRANI nudges towards better diets…
In Vietnam, randomized pilot 
tracked diet over 30 days with 
adolescent females 12-19y 
using FRANI and FRANI Control
• Increase in mean daily EAT 

Lancet diet score ~1.1 points  
over a base level of 3.7 
(p=0.032)

Source: Braga et al., 2023.



FRANI nudges towards more diverse diets

In Ghana, randomized pilot 
tracked diet over 55 days with 
female youth 18-24y using 
FRANI and FRANI Control
• Increase in mean daily diet 

diversity score ~0.4 points  
over a base level of 5.3 
(p=0.020), effect size~0.3 SDs



Key takeaways

• FRANI involves a groundbreaking approach for measuring dietary intake, 
which could save a lot of time, money and improve precision of 
measurements

• Rigorous analyses show that FRANI performs well when compared to gold 
standard measure in dietary assessment in children and youth (10-24y), at 
a fraction of the cost

• Evidence from randomized pilots also suggests that FRANI can be used to 
nudge users towards healthy diets

• So… really good news!
• Further improvement margins in precision are also possible

- Improving AI model, portion estimation algorithms & underlying food databases
• Now working on taking FRANI to scale!



The Nudging for Good Project team includes contributions from: Noora Aberman, 
Gabriel Ador, Alejandra Arrieta, Vicentia Adatze, Boateng Bannerman, Bianca C. 

Braga, Frank Doyle, Gloria Folson, Rohit Gangupantulu, Aulo Gelli, Nga Thu Hoang, 
David Hughes, Phuong Nam Huynh, Naureen Karachiwalla, Annalyse Kehs, Bastien 

Koch, Pete McCloskey, Phuong H Nguyen, Giordano Palloni, Marie Ruel, Lan Mai 
Tran, Trang Huyen Tran, Duong Thuy Trương, Sawudatu Zakariah-Akoto.

Thank you!



Taking FRANI to scale!

Phase 1: 
Building food and image 

databases

Phase 2:
Develop AI 

model

Phase 3: 
Pilot test

Phase 4:
Deploy and 

scale-up

• Develop food 
inventory of most 
commonly consumed 
foods

• 1st wave of real-world 
images of most 
commonly consumed 
foods (~200 images)

• Start to build food 
class list, recipe and 
food composition 
databases

• Cook recipes and 
take graduated real-
world images 

• Develop portion size 
database

• Annotate images 
(~5,500-6,500)

• Train segmentation 
model(s)

• Finalise databases, 
including packaged 
foods

• Release on Playstore
• Promote and 

monitor uptake
• Troubleshoot and 

maintenance
• AI model 

improvements
• Effectiveness trial of 

using FRANI based 
nudging to improve 
diets

Depends on needs, e.g.
• FRANI Validation 

study 
• Feasibility study of 

FRANI-based nudging
• Pilot monitoring of 

school meal quality
• Customise admin 

panel
• Prepare scale-up plan 

(activities, scale, 
licensing…etc..) 

Sri Lanka, Malawi, Benin, Burundi, Kenya Ghana and Vietnam

Legend:
Funded
Seeking funds



Nudging for Good as social enterprise

• Aim to operate through a sustainable business model
- Public and private sector partnership, with goal of developing and 

maintaining technology as a public good, whilst operating sustainably to 
improve diets at scale

• Business plan, includes potential revenue streams and costs for 
operating at scale

- Develop licensing model for 3 types of clients, including 1) individuals 
improving their diets; 2) research and Government entities looking to collect 
high-quality dietary data, and Governments and development partners (e.g. 
WFP) operating school meal programs at scale that are struggling with 
collecting and analysing monitoring data on meal quality

• Develop capacity for Ghana to act as regional hub for scale-up 



PROMOTING FOOD BASED 
DIETARY GUIDELINES
THROUGH FRANI

DR. SACHINTHA DILHANI,

CONSULTANT COMMUNITY PHYSICIAN 

NUTRITION DIVISION







"WHY FOOD-BASED DIETARY GUIDELINES MATTER: 
PROMOTING HEALTH AND NUTRITION"

• Poor Food Consumption Patterns Among Adults

Low Intake of Fruits and Vegetables

High Consumption of Salt, Sugar, and Unhealthy Fats

• High Prevalence of Overweight and Obesity Among Adults

Linked to poor dietary habits and sedentary lifestyles.

• Increasing Trend of Non-Communicable Diseases (NCDs)

Rising cases of diabetes, heart disease, and hypertension.



Overweight

Obesity BMI > 30kg/m2

Female   - 15.2%
Male       - 6.3%

BMI > 25Kg/m2

Female  - 47.6%
Male      -  30.0%

STEPS Survey 2021 ; Results for adults aged 18 – 69 years (95% CI)

Rising prevalence of overweight and obesity among adults



Poor Food Consumption Patterns Among Adults
 Low Intake of Fruits & Vegetables 



Poor Food Consumption Patterns Among Adults
High Salt Consumption



HISTORY OF FOOD-BASED DIETARY GUIDELINES 
(FBDGS)

• Timeline of FBDG Revisions

• 2002: First FBDGs published.

• 2011: First major revision.

• 2021: Latest update, reflecting new 
evidence-based information.

• Carried out by the Nutrition Division, 
integrating environmentally 
sustainable healthy diets.

• Revision process began in 2019, with 
input from stakeholders in the 
Ministry of Health and academia.



KEY FEATURES OF THE 2021 FBDG EDITION

• Presented in a user-friendly, attractive format to raise awareness of healthy eating.

• Thorough revisions across all chapters, with the addition of new content, including:

• Sleep

• Functional foods

• Vegetarian diets

• 14 FBDGs and 4 special messages targeting specific groups.



Food Based Dietary Guidelines for Sri Lankans

 Practitioners Handbook – written for health staff 

 But can be easily understood by everyone!

 nutrition.health.gov.lk visit today and refer…



Dietary Guidelines

















INFORMATION ON 
SERVING SIZES

The serving sizes and the number of 
servings required from foods 
belonging to each of the six food 
groups are given in detail in the 
FBDGs 



HOW ‘FRANI’ CAN HELP

FRANI 
• Tracks diets

• Recognize food 

• Give dietary information (based on 
FBDGs)

• Provide gamified nudges to prompt 
healthy dietary choices



A TOOL TO POPULARIZE AND DISSEMINATE FBDGS

1. Personalized Feedback:

1. Offers tailored dietary suggestions based on FBDGs.

2. Helps users understand their nutritional needs.

2. Youth Engagement:

1. Appeals to tech-savvy young users, fostering early 
adoption of healthier habits.

2. Encourages sustainable behavior change through 
innovative, tech-driven solutions.

3. Behavioral Impact:

1. Indirectly motivates users to align their diet with FBDGs.

2. Promotes consistent, positive dietary choices.

4. Wide Reach:

1. Utilizes mobile technology to reach a 
broad group of population.

2. Facilitates dissemination of FBDGs at 
scale, particularly among underserved 
populations.



UNLOCK THE POWER OF HEALTHY EATING; FOLLOW 
FBDGS

By making FBDGs accessible, 
relatable, and actionable, this 

app can play a pivotal role in 
improving dietary habits at both 

individual and population levels….



“Let’s continue working together to empower individuals to 
make healthier food choices for a better future”
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Get to Know
FRANI Sri Lanka

Thushanthi Perera
Wayamba University of Sri Lanka



AI-Assisted smartphone 
application to track and record 
diets of female adolescents in 
Sri Lanka

1. Capturing/ recording
2. Tracking
3. Giving stats
4. Sending nudges 
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How FRANI SL was Set up 

STEP 

Food photo 
annotations

STEP 

A collection of real 
life/ lab-based food 

photos

STEP 

Food metadata 

STEP 

App training

STEP 

App validation and 
piloting and 
continuous
 scaling up 

3 4 5



Let’s Take a Closer Look
A collection of real life/ lab-based food photos

Developed a food inventory of most consumed food by adolescent girls in 
Sri Lanka (n = 238) 

Manual entry food list (n = 164): App cannot identify through a photo, but 
details are available in the app. This food list mainly includes the packaged 
food items. Users can manually enter these food items to the app.

Took a series of real-world food images to get an idea on SL food

Cooked and collected more photos (a total of >8000 photos)

Food photo annotations



• Photos were taken with two different angles (45 
degrees & 90 degrees).

• To facilitate the estimation of portion sizes, a “pop-
socket” was used as a standardized visual prop.

• All the photos were taken with different portion sizes 
(4 standard portion sizes: small, medium, large, extra 
large), different plating methods, different 
backgrounds and different combinations to maximize 
the variation of each photo. 

All photos were taken by a 
smartphone 

Photo taking



For each food, use variation in 
weight-per-pixel due to 
“heaping” to model depth

Side view Top view

A

B



Original image Annotated 
image

Food Photo Annotation



The developed food database for the priority food list 
consists of three excel sheets.

1. Food class classification based on ingredients: All food 
items have classified based on their ingredients which 
facilitates calculation of Dietary Diversity Scores (DDSs).

2. Recipe information including ingredient fractions: All 
priority food were cooked in a control lab setting and 
recipes of each food were collected. 

3. Food composition data of raw ingredients: This sheet 
contains the food composition data of each raw 
ingredients of the recipes. 

Food Metadata 
Compilation 



Interactive Learning Global Information Access

Technology Skills 
Development

Final Product 



Let’s see how FRANI SL works
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Acceptability

Aims and Objectives

To validate FRANI (Food Recognition Assistance & Nudging Insight), against the gold standard of 
weighed food records (WFR) and comparing the performance of FRANI to a standard 24hr-recall (24HR) 
method. 

Estimate mean 
nutrient intakes 
reported in the 
FRANI app, 24HR, 
and WFRs.

1
Estimate the validity of 
the FRANI app vs WFR to 
measure macro- and 
micronutrient (calcium, folate, 
iron, niacin, riboflavin, thiamine, 
zinc, vitamin A, vitamin B6, vitamin 
B12, and vitamin C).

2
Compare the 
relative 
agreement of the 
FRANI app vs 
24HR.

3
Assess the error in the 
FRANI app and 24HR 
Estimating the #omissions 
and intrusions &

Mean portions consumed 
for the most common food 
items relative to WFRs.

4
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Methodology

Subject recruitment

60Sample size

Adolescent girls aged between 14-18 yearsSubjects

Kuliyapitiya (North-Western Province): peri-urbanStudy Area
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FRANI app
Weighed records

24-hour recall

FRANI app
Weighed records

24-hour recall

Enumerator 1

Enumerator 2

Enumerator 1

Enumerator 2

FRANI app
60 participants*2 

days =120

Weighed records
60 participants*2 

days = 120

Assessment periods Assessment methods Assessment enumerators Total number of 
person-days

24- recall
60 participants* 2 

days = 120

Figure 1: Flow diagram of dietary data collection protocol
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The mean 
probability of 
adequacy (MPA) of 
micronutrient intake

Intakes of different food 
groups and dietary 
diversity of individuals

The equivalence 
bounds and extent of 
agreement of FRANI 
with WR and 24HR 
methods

The sources of error 
(memory, omission, 
intrusion, and portion 
estimation) for FRANI and 
24HR methods

1 2 3 4

Data Analysis

In progress..
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Feedback from the study 
participants
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Pilot & FeasibilityValidation

Assessing the feasibility of 
using FRANI to improve food 
choices of adolescent girls in 

Sri Lanka

Next Steps

Validating FRANI, against the 
gold standard of weighed food 
records (WFR) and comparing 

FRANI performance to a 
standard multi-pass 24HR 

method



Kuliyapitiya area

60 adolescent girls 

Ages 12-18

FRANI 
Validation

Two 24-hr recalls

Two weighted food records

Two day FRANI records 



60 adolescent girls 

30 adolescent girls 

30 adolescent girls 

FRANI Pilot 
& Feasibility 
Study

Use of FRANI app
4 weeks

FRANI without Nudges
2 weeks

FRANI with Nudges
2 weeks 



Nudging 
Messages



1 2 3

What We Measure?

Validity of 
FRANI

Adherence to 
FRANI

& 
Diet Quality

Effectiveness of 
Nudging

&
 Feasibility of the 

FRANI



Where We Heading?

Upgraded FRANI

FRANI for school meals/ young adults 

FRANI for government/private sector 
partnerships 

FRANI as a Social Enterprise 

01

02

03



Final Thoughts…

FRANI will be a cost 
effective, valid, accurate 

dietary measurement tool  

FRANI will be ready for 
scaling up 



Thank You


