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“The SPLENDID system  

can be used to reveal and  

reverse the effect of dieting 

on the pattern of eating 

behavior“ 

  Contract number: 610746 

SPLENDID is about to enter its third year, showcasing evident progress in the 

development of sensors, algorithms measuring eating behavior and powerful 

smartphone and web interfaces. 

Throughout the last year, the first prototype of the wearable device for chew-

ing and physical activity has been successfully completed. Integrated with 

snacking detection algorithms embedded on a smartphone, our chewing sensor 

is an innovative solution to objectively monitor unplanned daily eating episodes. 

Decision support algorithms and interfaces have been developed and embedded 

in the fully integrated Primary Screening platform, facilitating the screening of a 

large number of subjects for abnormal eating, based on objective measures. 

User and expert involvement continued to be strong in our second project year. 

More than 80 individuals (young adults & students) evaluated the eating and 

activity monitoring sensors and the smartphone app in semi-controlled trials.  

External experts joined us for the first time during our plenary meeting which 

took place at the University of Wageningen last May. 

Entering our third and final year, we will be focusing on integration and  testing 

of the system, in order to create a flexible, stable platform, capable of monitor-

ing and guiding young people to improve their eating and activity behaviour. To 

this end, evaluation studies at school and home have been planned for spring 

2016. Preparations are well on their way.  
 

We hope that you will enjoy our press! 

Eirini Lekka, Technical Manager 
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Meeting with our External Advisors 

The members of our External Advisory Board were invited to the consortium meeting at Wageningen 

University, at the Netherlands on May 18th.  

Professors Julian Hamilton-

Shield, Anton Scheurink and 

Jaakko Tuomilehto, experts in 

the fields of obesity, eating 

disorders and epidemiology 

respectively, were informed 

about the details of SPLENDID 

and provided valuable feed-

back.  

Their advice was realistic and 

focused on the main system 

challenges, such as the user 

acceptance, the assessment of 

the behavioral indicators and 

the designs of the evaluation 

studies. 

Their reactions to the general ideas behind SPLENDID were positive and they praised the innovative 

design of the chewing sensor and  our methodology for assessing the recorded behaviors. However, it 

was strongly recommended to reduce the size of the data-logger and the chewing sensor itself, in or-

der to  increase  user acceptance.  

These comments were in line with the outcome from the 1
st

 pilot study at the International English 

School in Stockholm (IEGS), in which students experienced some difficulties while wearing the system.  

Contract number: 610746 
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From left to right; Professors Julian Hamilton-Shield, Anton Scheurink and 

Jaakko Tuomilehto 

SPLENDID meeting in Wageningen 

The SPLENDID meeting continued on 

May 19th. The agenda included pro-

gress reports on the completed study 

at IEGS in Stockholm, Sweden. Addi-

tionally, the Wageningen study proto-

cols were discussed in detail, together 

with updates on the technological and 

functional issues of the project. 
Consortium members during the second 

meeting in Wageningen University 
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Interview 

with professor Per Södersten, sci-

entific advisor of SPLENDID and 

head of the Section of Applied 

Neuroendocrinology at Karolinska 

Institutet in Sweden. Per is an ex-

pert on the behavioral neuroendo-

crinology of eating in humans, 

focusing on eating disorders and 

obesity. 

Q: What is the present state of 

knowledge regarding disorders of 

body weight?  

A: It was realized 60 years ago 

that obesity is a major threat to 

human health but, rather than 

having been solved, the problem 

has escalated. Although not as 

prevalent, eating disorders are 

another public health concern. 

Q: But hasn´t recent scientific 

progress been translated into 

clinical practice?   

A: Scientists assume that problems 

of body weight are caused by brain 

and genetic disease. But it is un-

likely that hundreds of million peo-

ple have something wrong with 

their brain that makes them under

- or overweight. More likely, the 

problem is outside of them. 

Q: What might that problem be 

A: Too much inexpensive food 

available at no effort! Previous  

generations had to work hard 

to eat, but today we eat at no 

cost and so our weight increas-

es. This is why so many people 

diet and while a minority lose 

weight (and some even develop 

anorexia), most dieters gain 

weight. 

Q: And so dieting is the 

issue?  

A: Yes, dieting causes a change 

in eating behavior which makes 

matters worse. All our patients 

have developed disordered 

eating behavior that they can-

not manage. Obese and ano-

rexics alike simply don´t know 

how to eat normally. 

Q: How do you manage 

your patients?  

A: By teaching them how to eat 

normally using the Mandome-

ter®, which provides real-time 

feedback on how much and 

how quickly to eat during 

meals. More than a thousand 

patients with eating disorders, 

including obesity, have been 

successfully treated. 

Q: So a machine helps you 

eating?  

A: Yes, people overeat by de-

fault and need external sup-

port to manage their weight 

and the Mandometer® has 

been a useful support. But we 

now want to prevent the prob-

lems; it is difficult enough to 

restore the health of an ano-

rexic and even more so with 

the obese. 

Q: What is your ap-

proach to prevention?  

A: Mandometer® can be used 

to reveal and reverse the effect 

of dieting on the pattern of 

eating behavior. That effect 

emerges quickly and long be-

fore a person has developed a 

health problem. It should be 

possible, therefore, to identify 

those at risk early on. 

Q: Is this research the 

idea behind SPLENDID?  

A: Yes, children are at danger 

because they feel the urge to 

diet and they have to eat their 

school lunch too quickly. 

SPLENDID aims at continuously 

monitoring their eating behav-

ior and physical activity, identi-

fying children at risk and help-

ing them eat normally. 

Q: But do people actual-

ly like to be guided by 

machines?  

A: They do, especially young 

ones! As machines become 

increasingly useful we will all 

embrace them. Our patients 

like eating with a machine as 

well. I feel confident that 

SPLENDID’s technological ap-

proach will prove extremely 

useful. 

Professor Per 

Södersten, the 

scientific advisor 

of SPLENDID 

project 
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During the second year of the SPLENDID project, the design 

and development of the chewing sensor has been improved 

by the Swiss Center for Electronics & Microtechnology 

(CSEM). The equipment is now wearable and the hardware 

co6nsists of the sensors capable to detect chewing events, 

and a data-logger which stores, processes and transmits the 

sensor signals. 

We are using two types of chewing sensors, an acoustical 

sensor based on electret condenser microphone and an 

optical sensor based on photoplethysmography, which have 

been successfully embedded into a custom-designed 

earphone. The bio-compatible material that has been chosen 

for manufacturing of the earphone housing does not cause 

any irritation or other adverse effect on the skin. 

The Data Logger is an electronic device composed of a main 

application microcontroller, an audio processor and a signal 

processing microcontroller. An activity sensor has also been 

embedded into the Data Logger. Custom communication 

protocols have been implemented to ensure data acquisition 

and mass data storage into a micro SD card. The battery 

autonomy of the device is more than 7 hours. 

In total, 12 Data Loggers and chewing sensors have been 

manufactured. After this 

the system has been 

evaluated in simulated 

real-lifeenvironments 

and more than 40 sets 

of data, collected from 

20+ volunteers, were 

collected and are now 

analyzed. The primary 

results show that most 

of the recorded raw 

data are of high quality. 

Chewing sensor and signal cable 

Wearing the chewing sensor in the 

ear 

Data logger connected to chewing 

sensor 

Keeping track of your eating with sensors 
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Chewing sensor 
 

To further validate the 

chewing sensor in real life 

and investigate if it can 

distinguish among different 

types of food, three variety 

of snacks were served to the 

students. 

The Mandometer® devices were set up 

along with the questionnaires 

Three types of snacks where served: 

Grapes, rice crackers and chocolate 

lenses 

The participants provided their feedback 

by filling in questionnaires 

SPLENDID in a Swedish High School 

On March 26
th

 and April 16
th

 , a 

study was conducted at the Inter-

national English School in Stock-

holm (IEGS) in order to test the 

first version of the integrated data

-logger and the prototype chewing 

sensors in a school setting, togeth-

er with the Mandometer®.  

The sensors were fitted to the 

students at certain times during 

the day, while the Mandometer® 

was used during lunch time. Towards the end of the school day, the students 

participated in a controlled work-session that combined snacking, together with 

an educational work-task, which included interaction with the latest demo ver-

sion of the SPLENDID 

mobile app. As before, 

the students evaluated 

the system use in de-

tail.   

A total of 41 students 

participated in the 

experiment, providing 

plenty of feedback for 

the improvement of 

the whole SPLENDID 

system, as well as its specific components. Overall, the students were enthusi-

astic about the idea of the system. On the technical side, both the Mandome-

ter® and the mobile app worked as intended, but there were some technical 

issues with the prototype data-loggers/chewing sensors. However, this was not 

unexpected due to the novelty of the sensor. At the end of the day students, 

teachers and researchers were all satisfied. 

In order to compensate for the possible loss of data in school, an in-house ex-

periment at the facilities of the Mando Clinics was conducted the day after the 

school trials.   

The study participants during the     
snacking part of the study 

SPLENDID researchers  responsible for the IEGS trials 
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Young adults test the SPLENDID system in the Netherlands 

In June 2015 a semi-controlled study was performed at 

Wageningen University, in Netherlands. Again, the 

integrated data-loggers and the prototype chewing 

sensors were used in parallel with the Mandometer®.  

In total, 22 young overweight adults (i.e. 19 females and 

3 males) participated in the study. The average age of the 

participants was 22.9 years with a mean BMI of 28.0 kg/

m
2
.  

During the two days of testing, the participants 

performed daily-life activities, while their eating and 

physical activity behavior was being 

monitored by the SPLENDI6D system. 

The participants first had lunch using 

the Mandometer®. In the following 

hours, the participants performed 

four pre-decided physical activities 

and ate three snacks (plus drinks) at 

set time-points. The selected physical 

activities ranged from walking, to 

vacuum cleaning, to playing 

ballgames. The selected snacks were 

a variety of fruits, cookies and candies. At the end, the 

participants had dinner, using the Mandometer® again. 

At the end the users evaluated the use of the SPLENDID 

system. 

This time, all the components of the system worked 

admirably, including the data-loggers/chewing sensors, 

and the raw signals were of very satisfying quality.  At the 

moment, the collected datasets are being analyzed at the 

Aristotle University of Thessaloniki, Greece. We are 

looking forward to the results. 

A typical Dutch lunch buffet based on bread products Mandometer 

Dinner time using the chewing sensor and 
Mandometer 

Wageningen University, the Netherlands 
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During the second year, the SPLENDID project has 

been presented and discussed in different forums, 

with audiences including from students to politi-

cians and researchers. 

In October 2014 a representative from WU pre-

sented SPLENDID for Dutch researchers focused 

on nutrition behavior in the Netherlands.   

At two different times in February and May 2015 

Mando and KI visited IEGS, Sweden and present-

ed the project for enthusiastic students.  

 

In March 2015 AUTH presented the project for 

the general public with the title “Informatics and 

Human Behavior – The case of obesity and eating 

disorder” at the French Institute of Thessaloniki, 

Greece.  

In 2015, SPLENDID was presented to local Stock-

holm politicians twice, during March and April. 

Specifically, Mando and KI organized round table 

discussions with members of the county councils 

for Healthcare, Innovation, Children and Older 

Citizens and Opposition. 

In September 2015 two papers related to SPLEN-

DID project (concerning the development of 

acoustic sensor algorithms and the mobile 

application) were presented at the 1st 

International  Workshop on Multimedia  Assisted  

Dietary Management (MADIMA),  at Genova, 

Italy, by AUTH.  

Ioannis Ioakeimidis is presenting  to Anna Starbrink 
& Daniel Forslund of Stockholm county in April 2015 

Christos Maramis (AUTH) presenting at the French 

Institute of Thessaloniki in March 2015 

Christos Diou and Vasileios Papapanagiotou (AUTH) 

presenting their paper at MADIMA in September 2015 

SPLENDID was presented in                                                

Dutch Nutritional Science Days in October 2014 

SPLENDID project is presented to students of IEGS in 

February 2015 



 

 

Aristotle University of Thessaloniki, Greece 

 

 

The work leading to these 

results has received funding 

from the European 

Community's ICT 

Programme under Grant 

Agreement No. 610746, 

01/10/2013 -30/09/2016  

 

Contact  

Prof. Anastasios N. Delopoulos  

adelo@eng.auth.gr                                                

(+30) 2310 996 272  

 

Join our mailing list:  

www.splendid-program.eu/mailing-list 

 

Visit our website: 

www.splendid-program.eu 
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SPLENDID will be presented at MEDICA in  November 16-19, 

2015, Düsseldorf, Germany.        

http://www.medica-tradefair.com/. 

The Consortium 

Upcoming events 

The 1st internal workshop is taking place on October 12th 

2015, in Stockholm. The primary aim of the workshop is to 

define the protocols of the final evaluation studies of 

SPLENDID, where the whole system will be used in real-life 

setups.    

Karolinska Institutet, Sweden 

Mando Group AB, Sweden 

Swiss Center for Electronics & Microtechnology – CSEM 

SA, Switzerland 

Soluciones Technológicas para la Salud y el Bienestar  

SA – TSB, Spain 

Wageningen University, the Netherlands 

Internationella Engelska Gymnasiet Södermalm, Sweden  

mailto:adelo@eng.auth.gr
http://splendid-program.eu/mailing-list/
http://splendid-program.eu/
http://www.medica-tradefair.com/

