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Abstract 
 
The paper presents evidence that older adults got engaged into physical exercises more 
willingly when supplied with purpose built display device and activity monitor, and were 
serviced with instructional exercise videos alingside with feedback on their physical activity. A 
total of 85% of respondents said they engaged in physical activity either somewhat or 
considerably more than before. The study also found that the average number of steps older 
adults made per day was at 4,100, while the recommended norm for the age group was at 
7,000. The average time they were active per day was around 40 minutes, whereas 
recommended is 60 minutes. The study found that people are physically active on an average 
2.31 times a week. The paper also concludes that the self-evaluation of older adults regarding 
their health condition is somewhat more pessimistic than their physical abilities demonstrate. 
It also presents evidence that physical exercises had a high positive effect on how people felt 
themselves right after the exercise. 
 
The project however did not find evidence between physical activity and improved social 
interaction and cognitive capabilities. This leads the authors to conclude that for improved 
cognitive capabilities older adults should be engaged more in memory tests and cognitive 
exercises rather than physical activity. For social exposure, an environment enabling ease of 
access to modern communication technology, an existence or ability to form a social circle of 
people around oneself and the availability to join social communities was required. The study 
was based on the use of the display device branded under Sentab TV. 
 

1. Introduction 
 
The global population is aging rapidly. It is estimated that 21% of the population will be aged 
>60 years by 2050. A major challenge of the growing number of old people is the potential 
increase in healthcare demands due to age-related chronic diseases and disabilities.  
 
There are few studies that have researched physical activity in later life using subjective tools 
such as feedback questionnaires (notably Sun et al), and the effect of pysical activity on 
individual’s health in general (Jalak et al). There is a sufficient proof that physical activity has 
been shown to be crucial for reducing the risk of cardiovascular diseases, diabetes, and some 
cancers; prevention of falls; and maintenance of independence in the later years of life 
(Barnett, 2012).  
 
Despite these benefits, there is far less evidence on a physical behaviour of older adults in 
their later life using objectively measured data and statistics. There is also very little research 
done on studying correlation between individual’s physical activity, their social exposure and 
cognitive capabilities. These three pillars form an important foundation to an individual’s 
well-being and deem to be a comprehensive subject for further research.  
 
The current paper discusses the findings obtained from Horizon2020 funded project 
“Sentab: Combatting Senior. Loneliness through Fun and. Entertaining Technology”. The 
project involved a cohort of 25 older adults to objectively measure their physical activity with 
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the help of activity monitor as an input device and Sentab TV as an output device. 
Additionally, the project studied the efficacy of using media interfaces to influence the 
behavioural change amongst older adults in undertaking more vigorous physical activities. 
Instructional videos as well as gamified interfaces and auto-generated questionnaires over TV 
interface were used to increase interest amongst older adults towards physical activity. The 
results collated from the interaction between a user and Sentab TV were in turn fed back in a 
short summary information to enage user better with the particular activity. 
 
The objective of the conducted study was to investigate how the use of purpose designed 
media hub connected to a senior’s TV with stimulating and gamified approach to physical 
exercises affects older people’s mental and physical health, and induces behavioural change 
for a enhanced well-being. It was also researched whether there is any correlation between 
physical activity and cognitive agilities of the people participating in the study. 
 

2. Studies on physical activity in later life 

2.1. Links between physical activity and health 
 
“Regular physical activity” is known to be the keyword for living fully until high age 
(Shepard, 2002). It has been confirmed that elderly do not get enough social support for 
maintaining physical activity. Biggest support is expected from families, friends and doctors. 
According to relevant studies, 32% of elderly get support and encouragement from their 
families and 43% from doctors (Ibid., 2002). 
 
The level of physical activity is linked with people’s health condition. People who have 
chronic diseases are less physically active. Physical activity is good for both physical and 
mental well being of elderly. Elderly who are depressed are less physically active (Litwin, 
2012). 
 
A research conducted in Italy concluded that low levels of physical activity were linked with 
greater levels of depression. It has also been found that depression reduces yet the low level 
of physical activity of elderly. People who are socially active tend to be more physically active 
too. Loneliness affects the level of physical activity and people who are lonely are less 
physically active. People who are in good physical condition tend to be less depressive 
(Litwin, 2012). 
 
Physical activity in wider perspective includes both everyday chores and different ways to 
actively spend free time (shopping, gardening, visiting friends, moderate exercising etc.) 
(Shepard, 2002; Palacios-Cena et al, 2011). 
 
A person’s physical behaviour is influenced by socio-demographic, physical and 
psychological, social, socio-political and environment related factors and their interactions. 
Good physical shape is the basis of physical activity, also physical activity is a potential way 
to maintain or improve health condition. For elderly, the decrease of physical activity brings 
along reduced muscle mass and strength - however, the necessary amount of physical activity 
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for avoiding these problems can be achieved by actively doing everyday chores (Moschny et 
al, 2011). 
 
Low levels of physical activity among elderly are connected with financial hardships that can 
lower the quality of life (Ibid.). Literature brings out that physically active elderly maintain 
their physical and cognitive abilities, psychological well being and independence. There is a 
smaller chance of getting dementia (Davis et al, 2011). 
 
Physiologist A. Mosso has said that physical exercising can replace many drugs, but no drug 
can replace physical exercising (Jalak, 2007, p 11).  
 
Aging causes brain atrophy (contraction) and memory functioning weakens. Physically active 
people are able to perform tests that require logical thinking, memorizing, learning 
vocabulary and quick reaction, better than those who are physically non-active. Thanks to 
constant training there is a strong growth of neurons (brain cells) in Hippocampus (part of 
the brain that is very important for learning and memory). Balanced nutrition and physical 
activity together make specifically strong synergic impact as nutrition affects the way brain 
cells work (Jalak, 2007, p 12).  
 
There are more and more evidence of the fact that muscle strength improves health and 
decreases the risk to sicken with chronic diseases. It is especially significant to elderly who 
usually start losing the ability to control their body as they age.  
 
The below list outlines which factors of health are improved by being physically active: 

• Body composition (more muscle mass, less fat) 
• Better lipid measures (less triglycerides in blood, better cholesterol level) 
• Improved glucose utilization and insulin sensitivity 
• Lower blood pressure  
• Reduced chronic inflammation  
• Better blood circulation  
• Better feeling (less stress and anxiety) 

 

2.2. Global recommendations on Physical Activity  
 
Physical inactivity has been identified as the fourth leading risk factor for global mortality 
(6% of deaths globally). This follows high blood pressure (13%), tobacco use (9%) and high 
blood glucose (6%). Overweight and obesity are responsible for 5% of global mortality 
(WHO, 2009). Levels of physical inactivity are rising in many countries with major 
implications for the general health of people worldwide and for the prevalence of 
noncommunicable diseases (NCDs) such as cardiovascular disease, diabetes and cancer and 
their risk factors such as raised blood pressure, raised blood sugar and overweight. Physical 
inactivity is estimated as being the principal cause for approximately 21–25% of breast and 
colon cancer burden, 27% of diabetes and approximately 30% of ischaemic heart disease 
burden.  
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In addition, NCDs now account for nearly half of the overall global burden of disease. It is 
estimated currently that of every 10 deaths, 6 are attributable to noncommunicable 
conditions. 
 
In terms of the older adults of 65 years old and above, physical activity includes leisure time 
physical activity, transportation (e.g. walking or cycling), occupational (if the individual is still 
engaged in work), household chores, play, games, sports or planned exercise, in the context 
of daily, family and community activities.  
 
The guidelines from the above cited literature recommended that in order to improve 
cardiorespiratory and muscular fitness, bone and functional health, reduce the risk of NCDs, 
depression and cognitive decline: 
 
1. Adults aged 65 years and above should do at least 150 minutes of moderate-intensity 

aerobic physical activity throughout the week or do at least 75 minutes of 
vigorous-intensity aerobic physical activity throughout the week or an equivalent 
combination of moderate- and vigorous intensity activity; 

2. Aerobic activity should be performed in bouts of at least 10 minutes duration; 
3. For additional health benefits, adults aged 65 years and above should increase their 

moderate-intensity aerobic physical activity to 300 minutes per week, or engage in 150 
minutes of vigorous intensity aerobic physical activity per week, or an equivalent 
combination of moderate-and vigorous-intensity activity; 

4. Adults of this age group, with poor mobility, should perform physical activity to 
enhance balance and prevent falls on 3 or more days per week; 

5. Muscle-strengthening activities should be done involving major muscle groups, on 2 or 
more days a week; 

6. When adults of this age group cannot do the recommended amounts of physical 
activity due to health conditions, they should be as physically active as their abilities and 
conditions allow. 

 
These recommendations are applicable for all older adults irrespective of gender, race, 
ethnicity or income level (WHO, 2010).  
 
Why are elderly not moving enough? 
 
The limiting factors of older people getting physically activity are most often referred to be 
bad health condition, lack of time, becoming slower due to aging, reduced strength and 
endurance, weakened breathing (Shepard, 2002; Mäkila et al, 2010) 
 
The most common reasons for not being physically active are illnesses, pain and partially not 
being able to move, tiredness, lack of interest and knowledge, laziness, being far from 
sporting facilities, lack of money and motivation, lack of sporting equipment and clothes, 
fear of falling and lack of social support and friends (Aalto, 2010). Beliefs about the possible 
dangers of being active in high age and too cautious or even wrong suggestions from doctors 
or other medical workers can also be obstacles in the way of regular physical activity (Ibid., 
2010). 
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A study by Solberg et al (2012) found that both the short and long term effect of endurance 
training on vitality was average. However, the effects of functional training and gym training 
on the vitality of the elderly were small and short term. Based on the collected data, the 
authors of the study concluded that moderate aerobic training (like walking) is the most 
appropriate for elderly to increase vitality.  
 
Health walking as a tool for physical activity 
 
Walking i.e. health walking is suitable for almost all older adults. In recent years, health 
walking has been more and more appreciated. Studies have proven that health walking is the 
best way to keeping fit and train (Aalto, 2010; Solberg et al, 2012).  
 
Walking is a simple activity, but health walking at a speed of 60-90 steps per minute is 
already a good exercise for the body. The difference is in the strong push of the feet off the 
ground that doubles the number of steps compared with normal walking. The hands are also 
moving actively back and forth increasing the energy consumption. Nearly 70% of muscles 
are working while health walking, which mean proper energy consumption for the body, 
improved endurance and increased muscle strength. Health walking is a good sport for 
beginners, who have not been much active before. It does not require strong muscles, good 
levels of endurance and coordination. Muscle activity is high when moving hands and legs 
quickly and it takes energy approximately 300-600 calories per hour. Heart rate should be 
about 60-70% of the maximum, walking should be done 2-3 times a week, with the 
recommended length between 30 and 60 minutes (Jalak, 2010).  
 
Health walking has a positive effect on heart and digestive system. Studies have shown that 
daily walk of 30 minutes significantly reduces the chance of suffering metabolic disorders 
(type 2 diabetes, larger waist, high blood pressure and cholesterol level). Regular walking 
reduces the chance of heart problems, improves sleeping quality, enhances the production of 
hormones (serotonin) and rises body temperature (has a relaxing effect). Exercising keeps 
the body weight under control, consumes energy and keeps the body slim. Intensive walking 
also exercises the core, enhances blood flow and digestive system therefore preventing 
problems with supporting and moving organs (Aalto, 2010). 
 
Therefore, Sentab has chosen health walking and walking in general as one representative 
form of physical activity that is suited for older adults, and quantified their physical activity 
using observations based on walking activity.  
 

2.3. Empirical data about physical activity of older adults 
 
In 2012 a systematic review of published study reports about the physical activity (PA) level 
of non-institutional older adults was conducted. Fifty three papers were included in the 
review. The sample sizes ranged from 54 older adults to 43,259. Of these 53 papers, 47 
studies measured PA intensity, duration, and frequency using subjective measures (interview 
or self-reported questionnaires) and six reported objective data gathered using an 
accelerometer. Two studies compared subjective and objective data measurements. While 39 
studies recorded PA taken in periods of 10 minutes or more, other studies recorded all PA. 
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Physical activity comprises leisure-time PA, occupational PA, household PA and 
transportation PA. Leisure-time PA (LTPA) was most often measured and compared to the 
criterion for meeting PA recommendations. However, occupational, household and 
transportation PA were gathered in some studies. PA volume was calculated differently 
across the studies including: total metabolic equivalents (METs), minutes of weekly PA; 
minutes of participation in and frequency of PA during the week; kilocalories expended per 
kilogram of weight per day; and time in moderate to vigorous PA from accelerometers. 
 
Across the 53 papers, the percentage of older adults meeting the guidelines ranged from 
2.4% to 83% with most studies reporting that 20-60% of the samples met the guideline.  
 
In 48 subjectively measured PA studies, 29 studies adopted the more detailed PA guidelines 
and 21 studies adopted the less detailed PA guidelines. Studies that employed the more 
detailed guidelines reported PA prevalence ranging from 6.2% to 82.6%. Those studies that 
accumulated PA data by 10 minutes bouts reported a relatively lower PA prevalence. 
 
Six studies used accelerometers and reported extractable data (i.e. proportion of the sample 
meeting the criterion of sufficient PA rather than measures of central tendency). When 
measured against the less detailed guidelines, the lowest prevalence (1.84%) reported based 
on an European sample and the highest was 17.2% from a US national survey. Applying the 
more detailed guidelines, scientists Davis and Fox found nobody achieved sufficient PA. 
 
Above mentioned facts show that one of the challenges facing the development of disease 
prevention programmes is the lack of reliable data for PA levels and trends, and the data for 
PA levels in older people is no exception. 
 
Generally within the included studies, the older old age groups were less likely than those of 
younger age to be regularly active, and women were less likely than men to achieve regular 
PA. The data indicated that substantial numbers of older adults do not engage in sufficient 
PA to promote their health and there is considerable variation in the levels of PA reported 
across countries.  
 
Despite the WHO recommendations physical inactivity is an increasing global health burden 
with PA surveillance emerging as one of the priorities of global public health for the 
development of effective non-communicable disease prevention programmes. PA levels of 
older adults have attracted less interest so there are limited data regarding the prevalence of 
various types of PA in older adults and the proportion of older people whose PA meets PA 
guidelines. (Sun et al, 2012). 

3. Methodology of the Study 

3.1. Participant profile 
 
The following criteria were defined towards the older adults, who were enrolled into Sentab 
study: 
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1. Age 64 years and over; 
2. Access to Internet as Sentab TV device requires online connectivity; 
3. Availability of flat screen TV that acts as an interface to Sentab TV box; 
4. Confirmation of free will of participating in the study by signature of Informed consent 

letter.  
 
The enrolled were expected to participate in follow-up questionnaires for qualitative analysis 
and be available for one-to-one interviews. 
 
There were 28 older adults in total participating in the project – 16 people were from Estonia 
and 12 from the UK. Different onboarding methods were used in UK and Estonia. In 
Estonia, most of the participants were found and solicited to participate in the project via 
participation in an annual 65+ fair for older adults. In UK, most of the people onboarded 
into the study were older adults living in Croydon area, where the onboarding was assisted 
by Croydon council. The users were not paid for their participation, but were given the 
Sentab TV device and activity monitor for free for the period of the project. The people 
were also assisted with installing Sentab TV and provided an onboarding tour over the 
functionalities that the system had. 
 
The project group consisted of 7 men and 21 women. All the participants were answering 
self-evaluation questions about their health condition and physical activity that were brought 
to them via Sentab on a 7-day interval. Since the 12 users from the UK joined the project 
only in December, their data is not added to the report due to the short user experience. 
However, their data will be included into the final report that will be done by the project end 
in March 2017.  
 
Therefore, this report summarizes the answers from the self-evaluation questionnaires filled 
by 16 Estonian participants, including 14 women and 2 men.  
 
iHealth activity monitor was used by 14 out of 16 participants during the period of 2.5 
months. The activity monitors were supplied to 12 women and 2 men in the user group with 
the average age of 71.7 for women and 70 for men. The difference in the number of people 
having acitivity monitors (14) vs the ones who participated in the study (16) was due to the 
physical condition of 2 older adults. It was decided to not include the people into the sample 
who are not able to contribute to the findings of the study due to the above limitation. 
 

3.2.  Research methods 

3.2.1. Quantitative approach 
 
The quantitative study is built up on collecting data from Sentab system on the basis of 
research questions and statistical analysis of this data. Quantitative data is considered to be 
an objective data received via devices and automated algorithms. One of the hypothesis of 
the study was that physical activity and higher levels of social interactions have a positive 
effect on a person’s mental condition and cognitive agility. 
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During the quantitative study, the information that is being collected from the Sentab system, 
includes: 

 
1. Data about physical activity, by using an external device connected to Sentab system 

(iHealth activity monitor) and training videos uploaded to the system; 
2. Users’ satisfaction with the System. 

 
Physical activity monitoring 
 
Research topic 2: Senior Physical Activity  
Research question: 
 

Whether and how using Sentab helps to improve the physical activity 
and feeling of older people 

 
Physical activity is monitored with iHealth fitness device, which is paired with Sentab system. 
iHealth device counts steps and distance, monitors energy expenditure (kcal) and duration of 
physical activities. 
 

 
 
Device is worn throughout the day and collected data will be automatically uploaded into 
user’s profile. User can request a report of his/her own data by clicking “Statistics” button 
under My Profile section of Sentab TV.  
 
The target group of Sentab is older adults and the most common and recommended physical 
activity in this demographic group is health walking, which is suitable for elderly as well as 
overweight people and those who suffer from orthopaedic disorders. Health walking reduces 
the risk of arthrosis and arthritis. Surveys have proven that even a short period of time of 
energetic walking increases the resistance of human organism by 10-30%. Walking and 
running load the same muscle groups, but walking puts lighter burden on joints. In addition 
to the increase of resistance, health walking in the nature has a positive impact on person’s 
psyche. Just an hour of health walking lifts spirit, fresh air in turn supplies brain cells with 
oxygen and brain functioning improves.  
 
Regular walking speed is 40-45 steps per minute. It takes an hour to walk 1.5-3 km. Health 
walking is walking in a faster pace and one hour usually equals to a distance of 3-5 km (Jalak, 
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2007, p 69-70). In addition to doing household chores it is recommended for older adults to 
make 7000 or more steps a day. 
 

3.2.2. Qualitative approach 
 
The qualitative study is built up on questionnaires to obtain users’ own assessments of their 
health condition and physical activity. The question about the health condition appears after 
the exercising videos. The responses to these questions provide equally valuable information 
about the person’s physical activity. Users are asked self-evaluation questions once a week.  

 
First question: How do you rate your health condition during last 7 days? 
 

 
 
Second question: How many times have you been physically active during last 7 days? 
 



 
 
 

 
 

 

	 	 Sentab	Horizon	H2020	Deliverable	1.5	 	

13 

 
 
Third question about post exercise-feeling: How do you feel after exercising? 
 

 
 
This kind of evaluation makes the user monitor his health condition and activeness, also 
teaches how to evaluate the current health condition. Research has shown that eldery people 
often evaluate their health to be worse than it really is and often give up physical activity too 
easily. 
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3.3. Indicators and results 

3.3.1. Sentab Physical Index 
 
Sentab Index is a dynamic score on a scale of 1 to 10 that measures user’s social exposure, 
cognitive state and physical activity and combines that in an easy to understand numeric 
representation. It is based around empirical findings around the effects of the level of social 
interaction on one’s health and cognitive state, and the importance of physical activity in 
maintaining higher quality of life. Sentab index is elaborated together with cognitive and 
behavioral scientists and the research has been supported by Horizon2020 programme run 
by the European Commission. 
 
The Physical Activity Index is formed through data analysis rendered from an external 
fitness tracker whereby daily activity and steps taken are measured, benchmarked towards the 
desired levels and summarized by the index.  
 
The following table shows the components of the physical activity index. There are three 
self-evaluation questions – the first about health condition, the second about frequency of 
physical activity during week and the third one about feeling after exercises using Sentab 
workout videos. 
 

PHYSICAL ACTIVITY INDEX  
The measurable indicators in Sentab Scale 

Self-evaluation 

Self-evaluation about health condition (1- Very bad ... 5 - Very good) 
(question once a week) 

1 

2 

3 

4 

5 

Self-evaluation about physical activity (1 - Very bad ... 5 - Very good) 
(question once a week) 

1 (Not once) 

2 (1 x a week) 

3 (2 x a week) 

4 (3 x a week) 

5 (4 x a week or more) 

Post-exercise feeling (1 - Very bad ... 5 - Very good) (question after watching workout 
video and practicing) 

1 

2 

3 

4 

5 

Measured with Wristband  
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Time spent on physical activity (incl homeworks) , minutes per day (0 - Very 
bad ... 91 and more - Very good) 

0 

1-30 
31-60 

61-90 

91 and more 

Number of steps  (0 - Very bad ...7000 and more - Excellent) 0 

1-1000 

1001-3000 

3000-5000 

5000-7000 

7000 and more 

 

3.3.2. Results from the Study 
 
The quantitative indicators are collected through iHealth fitness device. The Qualitative 
indicators are based on reasearch questions and information collected from questionnaires 
about health and physical activity (self-evaluation). 
 
Sentab has defined the following targets for physical activity: a total length of physically 
active time is 90 minutes per day and a total number of steps taken is 7,000 per day. This 
target is somewhat higher than WHO has outlined - at least 150 minutes of 
moderate-intensity aerobic physical activity throughout the week or about 22 minutes per 
day. The above levels of 90 minutes of total activity and 7000 steps result in a maximum 
level of Sentab Physical Index (10 out of 10 point scale) calculated from iHealth activity 
tracker every time the tracker is syched with Sentab TV device. The study amongst other 
things had an objetive to validate if the set targets are adequate for calculating Sentab 
Physical Index. 

 
The below table summarizes the findings resulting from the observation period of 72 days 
period. On average, the people in the cohort were using the watch for 53 days, representing 
72% of time. Although not 100% of time, the cohort was wearing the activity tracker 
consistently over the mentioned period of time and there was no evidence of tailing off of 
the use towards the end of the observation period. 93% of older adults supplied with an 
activity monitor were using it regularly over the period that also is better than people using 
activity trackers on average. 
 

Physical activity  10.11.2016 - 20.01.2017 
  Steps Using  the 

watch 
(days) 

Steps per 
day (avg) 

Active 
motion  
time (min) 

Active 
motion 
days 

Steps per 
active 
motion day 
(avg) 

Motion 
time per 
active 
motion day 
(avg) 

AVG 14 213978 53 4124.15 1370 33 5078.92 39 
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As per table, the average time spent by project participants on a physical activity is 39 
minutes per day, which is classified as “fine” by Sentab grading scale and is better than the 
average 150 minutes per week set as a target by WHO. The average number of steps taken 
by project participants was 5,078 per active motion day (i.e. excluding the days where active 
motion in a bouts of at least 5 minutes in length was not detected, while activity monitor did 
capture the steps) and 4,124 steps on average per day when activity monitor was used. 
 
The steps distrubution per participant was following a normal distrubution curve with a 
mean of 4,124 steps and standard deviation of 1,810 steps. This means that approximately in 
68% of the cases, people 65+ would walk on average between 2,314 and 5,934 steps (see 
Figure 1 below). 
 

   
Figure 1. Distribution of steps for people in study cohort 
 
These results were falling into the brackets of “good” or “very good” according to the 
grading table below. As the seniors in the group are practicing also other types of physical 
activities, for example swimming, gymnastics etc, the results were generally very encouraging. 
 

Number of steps Time spent on ph. activity 
0 Very bad 0 Very bad 

1-1000 Bad 1-30 Bad 
1001-3000 Fine 31-60 Fine 
3000-5000 Good 61-90 Good 
5000-7000 Very good 91 and more Very good 

7000 and more Exellent   
 
It must be mentioned that a total of 85% (11 people out of 13 interviewed) assessed that 
they are moderately or significantly more physically active after having Sentab kit installed 
and activity monitor supplied. This is an important conclusion indicating that with a proper 
motivational mechanism (such as feedback) it is possible to induce a positive behavioural 
change that has a potential of generally improving the health of older adults. 
 
As the following chart shows the physical activity index is lowest one which indicates that in 
later life it is not very easy to go out and walk just for health. 
 

 

-1810     +1810 
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The Physical Activity Indexes of Sentab individual users are shown in the next chart. It is 
obvious that generally there is a strong positive correlation between month-on-month 
Physical Index of a particular user. On the other hand, there are varied levels of activity over 
the entire cohort. The highest index is 7.4 and the lowest 0.6. The low figures are due to 
users’ illness during project period and different chronic diseases, and not related to 
reluctance of being physically active. Also, there was a holiday season during the observation 
period when people are typically less active and spending more time at home. 

 
 
Interesting results were obtained as a result of asking and evaluating the feedback on the 
weekly question „How do you rate your Health condition during last 7 days“. It can be seen 
that the self-evaluation resulted in a fairly low assessment related to one’s health condition. 
At the same time, 50% of the respondents were exceeding the average of 4,124 daily steps, 
which was a “good” level of activity as per Sentab’s classification. This result leads to believe 
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that older adults are tending to under-assess their health condition compared to their actual 
physical capabilities and behaviour.   
 

Self-evaluation about health 
condition during last 7 days 

(AVG) 

Post-exercise feeling (AVG) 

1.22 3.00 
Health condition scale Post-ex feeling scale 

Bad 0 Very badly 0 
Fine 1 Badly 1 
Good 2 Fine 2 
Very good 3 Good 3 
Great 4 Very good 4 

 
Another interesting finding was the effect of exercising. The post-exercise question “How do 
you feel after exercising” indicated that after moderate physical activity or workout people are 
feeling significantly better than generally, i.e. exercising gives a mental boost. The results are 
interesting in view of the average indicator about ones health condition over the last 7 days is 
1.22 (fine), while after exercising people grade their feeling as 3 (good).  
 
These discrepancies may be explained by different interpretation of health condition and 
momentary feeling. Although normally it should not be as much different, but it is likely that 
under health condition people refer to whether they have any illnesses or sicknesses lately, 
while under feeling they represent their feel of wellbeing at a certain moment in time.  
 
The study framework described the hypothesis of the physical activity and higher levels of 
social interactions having positive effect on a person’s mental condition and cognitive 
behaviour that was also researched. Certainly, while there is positive effect of higher level of 
physical activity on person’ cognitive behaviour, the correlation analysis with data collected 
from Sentab shows only a weak positive correlation between different indexes. There was 
somewhat more strong positive correlation through between person’s social and cognitive 
indexes, which indicates that social people are likely maintaining also their cognitive 
capabilities better. 
 

Correlation analysis of Sentab Indexes 11.16 - 01.17  
Indexes Correlation 

Cognitive and Physical Activity 0.276 
Social and Physical Activity 0.431 
Cognitive and Social Activity 0.511 

 
Sentab users were asked to answer weekly a question how many times have they been 
physically active during last 7 days. The average frequency of physical activity is 2.31 times a 
week which is fine according to the Sentab scale. 
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Times of physical activity during last 7 days (AVG) 

2.31 
Scale 

0 Not once Very bad 
1 1x a week Bad 
2 2x a week Fine 
3 3x a week Good 
4 4x a week or more Very good 

 
Presenting the data to the user 
 
User level access to physical activity and health related information is organized through a 
“Statistics” module in Sentab. Users who have been included in the statistics group receive 
information about their physical condition in the format of Sentab Index and Physical 
Activity Index. 
 
Both qualitative and quantitative indicators are presented under the physical activity index 
along side with motivating feedback. In addition to the index, the user is presented with a 
graph of the steps made that can be compared with two previous months.  
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4. Key Findings 
 
• The proper tools such as gamified user experience and feedback, as well as use of 

activity monitoring can have a significant positive effect on behavioural change of an 
older adult to engage into physical activities. This research evidenced an increase in 
physical activity amongst 85% of project participants. A total of 85% of project 
participants assessed that they are moderately or significantly more physically active 
after having Sentab kit installed and activity monitor supplied. This is an important 
conclusion indicating that with a proper motivational mechanism (such as feedback) it 
is possible to induce a positive behavioural change that has a potential of generally 
improving the health of older adults. This in turn will have a positive effect on their 
longer term health and wellbeing; 

• The research confirmed previous findings that older adults tend to value their health 
condition lower than it shows from the observation of their objective health behaviour. 
Although around 50% of project participants enaged in good levels of physical activities, 
their graded their health as fair; 

• The steps distrubution per participant was following a normal distrubution curve with a 
mean of 4,124 steps and standard deviation of 1,810 steps. This means that 
approximately in 68% of the cases, people 65+ would walk on average between 2,314 
and 5,934 steps; 

• On average, older adults do not reach activity levels recommended by WHO, i.e. 150 
minutes per week. The average measured levels were between 80-90 minutes per week;  

• The study also found that momentary feeling after physical exercises elevates 
substantially – people are feeling significantly better than normally. On average, people 
graded their feeling good after physical exercise, while at other times they graded the 
perception of their health condition as fair; 

• The study framework described the hypothesis of the physical activity and higher levels 
of social interactions having positive effect on a person’s mental condition and cognitive 
behaviour that was also researched. Certainly, while there is positive effect of higher 
level of physical activity on person’ cognitive behaviour, the correlation analysis with 
data collected from Sentab shows only a weak positive correlation between physical 
activity and cognitive agility. There was somewhat more strong positive correlation 
through between person’s social and cognitive attributes, which indicates that social 
people are likely maintaining also their cognitive capabilities better. 
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