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Abstract 
 
The present project, “SENTAB: Combatting Senior Loneliness through Fun and 
Entertaining Technology” funded by the EU Horizon 2020 project, surveys the aspects 
of loneliness and social isolation in later life using the Sentab platform as an  
investigative device. The hypothesis of the study theorizes that; engaging older adults 
actively into social activities such as video calls with family and friends, conducting 
community management activities, sharing media posts and exercise videos via an 
electronic display device such as Sentab TV helps to decrease loneliness of people in 
later life.   
 
The results presented in the report are from a 5 and a half month observation period 
involving 28 older adults. Amongst other things, the report found a positive relation 
between using an interactive multimedia device for social activities and decreased levels 
of perceived loneliness. In the case of 57% of pilot participants (16 people), the UCLA 
loneliness score reduced either somewhat or significantly by the end of the pilot. In the 
case of 32%, the score remained the same and for the rest 11% the UCLA score 
increased. The increase of the UCLA score was directly related to the health problems 
that the respondents faced during the pilot, and their use of the media device for social 
activities was therefore low. 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 

 

	 	 	 Sentab	Horizon	H2020	Deliverable	2.3	 	

5 

1. Introduction 
 
Tillich - a German-American philosopher - has said that solitude expresses the glory of 
being alone, whereas loneliness expresses the pain of feeling alone (Tillich, 1959). 
 
Two definitions of loneliness are prevalent in the literature today: The first focuses on 
the experience of suffering from contact deficits. For example, Young (1982) defined 
loneliness as the “perceived absence of satisfying social relationships, accompanied by 
symptoms of psychological distress that are related to the perceived absence” (p. 380). A 
second, social-cognitive view defines loneliness as an experienced discrepancy between 
the kinds of interpersonal relationships the individuals perceive themselves as having and 
the kind of relationships they would like to have (Sermat, 1978). 
 
Cognitive discrepancy models take into account the fact that some individuals may not 
feel lonely despite objectively low frequency or quality of social contacts and that others 
may suffer from loneliness despite high levels of social embeddedness (Peplau et al, 
1982). 
 
A second necessary distinction of terms is between factors that trigger loneliness (e.g., 
loss of social partners) and dispositional factors that make individuals more vulnerable to 
loneliness, such as shyness and introversion, or high expectations and demands (Peplau 
& Perlman, 1982). Loneliness may be a state or a trait (Russell, 1982). 
 
A scientist who has investigated loneliness, Robert Weiss, claims that the core of feeling 
loneliness is always the same: constant fear, insecurity, seclusion and frustration. He 
delineated an attachment theory of loneliness in which deficiencies in social relationships 
serving specific functions (e.g., attachment, social integration) were posited to contribute 
to feelings of loneliness. Weiss described loneliness as “gnawing, chronic disease without 
redeeming features” and he further distinguished between social loneliness (e.g., lack of 
social integration), and emotional loneliness (e.g., absence of a reliable attachment figure) 
(Weiss, 1973). Social isolation is defined by the time individuals spend alone and is the 
result of a lack of involvement and integration into a social network, whereas emotional 
isolation refers to the perceived lack of confidence or close personal relationships 
because of deficits in social interaction (Weiss, 1982). 
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Figure 1. The structure and core of loneliness 
 
Loneliness, for instance, makes people feel not only unhappy but also unsafe. 
Experimental manipulations of loneliness increase depressive symptomatology, shyness, 
anxiety, and fear of negative evaluation, and decreases self esteem, social skills, and 
overall mood (Cacioppo et al., 2006). 
 
Loneliness is not living alone, it is a way of perceiving the world. If depression is a state 
of mind that is marked by the feeling of helplessness and failure, then loneliness is a state 
of mind that is marked by the endless feeling of deprivation. It causes the person to feel 
that he/she does not belong anywhere (White, 2010).  
 

2. Studies on loneliness of older adults 

2.1. Hypotheses about loneliness 
 
In later life most adults can expect a decline in the overall size of their social network 
(Lang et al, 1998), the frequency of their social contacts and the number of people from 
whom they receive emotional support. This is due, in part, to older adults’ growing risk 
of losing their partner and their peers through death, to the loss of social roles, and to 
limitations of mobility, all of which diminish their ability to maintain social contacts. 
Consistent with negative age stereotypes one may conclude from these facts that 
loneliness is widespread in older as compared to younger adults (Pinquart & Sorensen, 
2001). 
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The assumption in the literature is generally that the quality of contact is more important 
for well-being than the quantity, for example, because contacts are not always supportive, 
but may also strain or hurt an individual (Rook & Pietromonaco, 1987). 
 
How prevalent is loneliness in old age? The available studies suggest that about 5% 
to 15% of seniors over 65 report frequently feeling lonely and an additional 20% to 
40% report occasional feelings of loneliness (Prince et al, 1997). These findings 
should be interpreted cautiously, because the terms “lonely” and “loneliness” have 
negative connotations, often causing respondents to not admit to being lonely. Not 
labeling oneself as lonely may, thus, prevent social rejection. In addition, it is possible 
that lonely older adults are less likely to take part in psychological studies, thus reducing 
the frequency of reported loneliness. These considerations suggest that the prevalence of 
loneliness may be underestimated by existing studies. 
 
A number of conditions support the notion that loneliness is more widespread in older 
age groups. Several primarily cross-sectional studies have shown that in old age the 
number of social partners as well as the frequency of social contacts is reduced (Lang et 
al, 1998). Opportunities for social contact are limited by the death of peers, by the loss 
of social roles (e.g., as a result of retirement), and by physical limitations, such as sensory 
deficits that limit communication or mobility limitations that prevent visiting friends and 
family. Opportunities for social interaction also decrease with widowhood. 
 
Peplau et al (1982) hypothesized that loneliness may be more stable in old age because 
older people are less optimistic that it will go away and because older adults may 
attribute loneliness to a greater extent, stable irreversible factors. These findings suggest 
that loneliness is likely to be more prevalent in older age. In contrast, several arguments 
also speak against an increase of loneliness in old age: first, based on the theory of 
socioemotional selectivity, Carstensen (1991) suggested that older individuals select 
those people for continuing social contacts who bring about positive emotions and 
strengthen the individual’s self-esteem. Across the life span, people may differ in the 
amount of contact they need not to feel lonely. 
 
The reasons for lower prevalence of loneliness in old age applies primarily when social 
losses and health limitations are not overwhelmingly detrimental to meeting a minimum 
level of social needs. This is especially the case for the early retirees, for whom being 
married and having good health are widespread (Hobbs & Damon, 1996). On the other 
hand, reasons for higher levels of loneliness in old age apply primarily to the old-old and 
oldest old, for whom physical and sensory decrements and loss of their spouse and 
friends (Ibid., 1996) are very common. There will be a U-shaped relation between age 
and loneliness: loneliness will decrease between young adulthood and old age and rise 
again in very old age. 
 
Older adults often turn to friends when they have problems or loneliness. Because 
friendships are voluntary, their effects on loneliness may be stronger than family 
relationships, because family relationships tend to involve more care responsibilities and 
emotional overload may be based on obligations rather than on emotional closeness. 
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Because older adults tend to disengage from unsatisfactory friendships, existing 
friendships tend to have high relational quality.  
 
Thus more contact with friends will be related to lower levels of loneliness than contact 
with adult children and other relatives (Pinquart & Sorensen, 2001). In addition, friends 
and neighbors are often one and the same because physical proximity is an important 
variable in the determination of friendship in old age (Chown, 1981). 
 
Everyday competence and mobility facilitates the establishment and maintenance of 
social contacts. Deficits in competence may reduce the ability to reciprocate and 
therefore lead to a decline in relational quality. Needing help or care increases the 
amount of received instrumental support both by informal and formal 
network—increased instrumental support needs may strain the relationship with family 
caregivers (Walker et al, 1996) so that emotional needs are less likely to be met. 
Limitations in competence may enhance loneliness also because they limit activity. But 
activity is often used to cope with loneliness.  
 
Thus, higher activity and competence is associated with less loneliness. One activity, 
however, may be related more directly to the feeling of loneliness: watching television. 
Television-viewing can—to some degree—be used as a substitute for social contacts and 
to distract from loneliness (Rubenstein & Shaver, 1982). In these cases, loneliness would 
increase television use. However, excessive use of television may also inhibit the pursuit 
and maintenance of social contacts and can therefore increase loneliness (Ibid., 1982). 
 

2.2. Loneliness – meta analysis  
 
182 papers were included in the study review on the association of loneliness with age, 
gender, Socioeconomic Status, competence, social network, and institutionalization. 
 
Two operationalizations of loneliness are common in the relevant literature. First, 
loneliness is conceptualized as a unidimensional construct that varies in intensity or 
frequency. The method of asking directly for the frequency or intensity of loneliness has 
face validity, but it does not take into account the fact that being lonely has negative 
connotations and is therefore likely to be underreported when assessed directly. The 
second conceptualization casts loneliness as a multifaceted phenomenon that cannot be 
measured with a single item. In this case the UCLA Loneliness Scale (Russell, 1982) is 
used most often. 
 
Results of the study carried out by Pinquart & Sorensen show that the correlation 
between age and loneliness was close to zero in the entire sample. In the subgroup that 
included the youngest participants (mean age ≤ 60 years) loneliness decreased 
significantly with increasing age. In subgroups where the mean age was between 60.1 and 
80 years old there was no relation between age and loneliness, and in subgroups with the 
oldest participants (mean age > 80 years) loneliness significantly increased with age 
(Pinquart & Sorensen, 2001). 
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Gender differences were significantly larger in investigations using the UCLA 
Loneliness Scale and single item indicators, compared to studies using other scale. The 
gender difference in loneliness was present for married samples and samples with 
heterogeneous marital status, whereas gender differences in nonmarried samples (single, 
widowed, or divorced persons) were not significant (Ibid., 2001). 
 
One assumption was that quality of social contacts would be more closely related to 
the experience of loneliness than quantity. Overall, more studies were available that 
measured rather quantity than quality of contacts. The analysis shows that lower quality 
of contact is more closely associated with loneliness than lower quantity of social 
contacts (Ibid., 2001). The research has shown that it is the quality, not the quantity, of 
one’s social connections that predicts loneliness (i.e., perceived social isolation) across a 
lifetime (Cacioppo et al., 2000). 
 
The study shows that the negative association between loneliness and contact with 
friends and neighbors is stronger than between loneliness and contact with family. 
 
Higher competence is associated with less loneliness. In addition, there is one activity 
that shows a positive correlation to loneliness: those participants who watched television 
more often felt lonelier (Ibid., 2001). 
 
Some of the risk factors, in particular the impact of lower relationship quality, become 
more salient at higher ages. Due to uncontrollable social losses (Hobbs & Damon, 1996), 
the old-old experience a shrinkage in their social network and a reduction in choice of 
social partners. As a result, many oldest demographic can no longer optimize their social 
network by selecting the most satisfying emotional close ties. Because friendship was 
associated with less loneliness, and long-lasting friendships have a special emotional 
importance for the older adults (Rawlins, 1995), early development of friendship ties 
may also be of high significance in preventing loneliness in old age. 
 

2.3. Loneliness, health and wellbeing 
 
The causes of loneliness are varied and include social, mental or emotional factors. 
Loneliness has also been described as social pain — a psychological mechanism meant 
to alert an individual of isolation and motivate him/her to seek social connections. 
Letting go of loneliness, if it has been felt for a long time, means changing the way of 
living and is not easy.  
 
For public healthcare, loneliness could be the next big issue, on par with obesity and 
substance abuse. The subjective feeling of loneliness increases risk of death by 26%, 
according to the new study in the journal Perspectives on Psychological Science. Social 
isolation — or lacking social connection — and living alone were found to be even more 
devastating to a person's health than feeling lonely, respectively increasing mortality risk 
by 29% and 32%. 
 
Physical health risks of loneliness: 
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1. Causes more stress 
2. Lowers immune system 
3. Raises inflammation levels 
4. May actually affect person’s genes 
5. Raises blood pressure 
6. Increases risk of dementia. 

 
Louise Hawkley and John Cacioppo have described the effect of loneliness on people’s 
health and mention higher level of TPR (total peripheral resistance). It means that due to 
some factors the blood flow in blood vessels is hindered (White, 2010). Although the 
level of TPR increases with age, it is proven that due to stress it is higher among lonely 
people. High level of TPR may cause problems with blood pressure.  
 
High blood pressure of young adults who suffer from loneliness is balanced by kidneys. 
Kidney function reduces with age and because of higher level of TPR the blood pressure 
increases. Researches show that among older adults every 10 point step on the UCLA 
loneliness scale corresponds to a blood pressure increase of 5 mmHg (White, 2010). 
UCLA loneliness scale is also used in this project, so the results of UCLA test will 
indirectly reflect the condition of person’s blood pressure. 
  
Loneliness is a unique predictor of age-related differences in systolic blood pressure. A 
population-based sample of Caucasians, African Americans, and Latino Americans, 
50-68 years of age (M = 57.5), from Cook County, Illinois (N = 229), was tested to 
examine how loneliness and co-occurring psychosocial factors (depressive symptoms, 
perceived stress, social support, and hostility) were related to indices of cardiovascular 
and endocrine functioning. Extending prior research, the authors found that loneliness 
was associated with elevated systolic blood pressure (SBP) and age-related increases in 
SBP, net of demographic variables, health behavior variables, and the remaining 
psychosocial factors. Loneliness was not associated with differences in autonomic or 
endocrine functioning. Although the results are limited by the cross-sectional methods 
used, they are consistent with the hypothesis that cardiovascular disease contributes to 
increased morbidity and mortality among lonely individuals (Hawkley, 2006). 

Lonely people are three times more likely to suffer from heart diseases. They also have 
weaker immune systems as the stress and anxiety cause the body to produce more 
cortisol that suppresses and slows down the immune system. Lonely people often have 
lower verbal capability, they suffer from sleep disorders, memory impairment and 
diversion of attention. 
 
Longitudinal studies have shown that loneliness predicts increases in depressive 
symptomatology above and beyond what can be explained by basal levels of depressive 
symptomatology (Cacioppo et al., 2006) and beyond what is predicted by associated 
psychosocial variables such as objective stress, perceived stress, social network size, 
neuroticism, and social support (Cacioppo et al., 2010). 
 
The early and extended dependence on caregivers and the limited physical endowments 
across the lifespan, together, place humans at risk when they are isolated (Cacioppo et al., 
2014). In this context, it may be adaptive to have evolved an aversive signal that draws 
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attention to the prospect that our social connection to others is at risk or absent and that 
motivates us to ensure or replace the safe, collaborative social surround we need to 
ensure a genetic legacy (Cacioppo et al, 2006). 
 
Loneliness may feel like it has no redeeming features, but it may have evolved as an 
aversive state that, like hunger, thirst, and pain, promotes behaviour change to increase 
the likelihood of the survival of one’s genes (Cacioppo et al, 2014). That is, just as 
physical pain is an aversive signal that evolved to motivate one to take action that 
minimizes damage to one’s physical body, loneliness is an aversive state that motivates 
people to take action that minimizes damage to one’s social body (Cacioppo et al, 2009). 
 
Loneliness appears to have intensified in every society in the world as modernization 
occurs. A certain amount of this loneliness appears to be related to greater migration, 
smaller household sizes, larger degree of media consumption (all of which, it should be 
noted, have positive sides as well in the form of more entertaining opportunities, 
possibly higher engagement with a family, and better access to information). 
 
Within developed nations, loneliness has shown the largest increases among two groups: 
seniors and people living in low-density suburbs. So these groups are the most 
disadvantaged cohorts requiring some degree of preventative intervention. 
 
Service providers, public service commissioners and politicians increasingly recognise 
loneliness as a serious social issue and an established risk factor for both directly 
increased health and social care service usage and the development of particular health 
conditions: 
• the impact of isolation and loneliness on mortality is equivalent to smoking 15 

cigarettes a day (Holt-Lunstad et al, 2010); 
• isolation and loneliness are linked to depression, anxiety, declining mobility, high 

blood pressure and increased mortality rates (Ibid.); 
• loneliness reduces older people’s immediate quality of life (Ekwall et al 2004). 
 
The social cost of loneliness is huge – Social Finance concludes that for a typical local 
authority with a cohort of 5,000 older, lonely individuals, the future effects of loneliness 
could be valued at c.£60m of cost to the public sector over the following 15 years. It will 
not be possible to eliminate these costs entirely. Social Finance considers the likely value 
of a successful programme could be in the range of £770–£2,040 over the life of an 
individual (Social Finance, 2015). 

Therefore, new scalable intervention mechanisms, including use of technology, could 
provide significant savings to healthcare and society. Given there are likely few million 
people in UK, who suffer from Extreme or Moderate loneliness, the social benefit of 
reducing the loneliness may be measured in several billions of pounds. 
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3. Methodology of the Study 

3.1. Participant profile 
 
This section of the study focuses on the empirical results found by the study that was 
carried out by Sentab Ltd in the framework of EU Horizon 2020 project.  
 
The following criteria were defined towards the older adults, who were enrolled into the 
study: 
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 study – 18 people were from 
Estonia and 10 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 for free for the period of the project. 
The people were also assisted with installing Sentab TV and were provided an 
onboarding tour over the functionalities that the system had. 
 
Sentab TV is an Android TV box that is connected to the user’s TV. It has a purpose 
developed User Interface with different functionalities that help the user to socially 
engage with friends and family via media sharing and video calls, use the system for 
health preventative purposes, enjoy media and curated content. Sentab TV acts as a 
home hub that makes the TV smart and connects to different services via TV. It is 
designed to be simple in usage and is targeted towards older adults who have limited use 
or understanding of modern technology.  
 
The project group consisted of 4 men and 26 women. All the participants answered the 
UCLA loneliness questionnaire in the beginning of pilot (October-November 2016) and 
at the end of March 2017. Participants were asked to use different functionalities of the 
system as often as possible , especially video calls, reviewing uploaded videos and playing 
memory games. Based on user engagement, the authors of this study were able to extract 
objective usage analytics and interpret the cognitive capabilities, physical engagement 
and socially driven actions of the users. 
 
An important approach in doing this was the activation practice, whereby Sentab was 
using a community manager to overlook the activities and trigger a behavioral change 
amongst older adults to use technology. One of the objectives of the study was to check 
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if the technology can be self-sustaining in the later life or more human intervention is 
required to keep people engaged. 
 
The approach taken to validate the social practices of older adults was based on a TV 
display device, whereas the results of those activities were automatically collected and 
represented in Sentab Social Index. The latter was an aggregated representation of social 
actions performed by the user over Sentab TV device, scaled from 1-10. The Social 
Index is one of the three indexes alongside with Sentab Cognitive Index and Physical 
Index, which constitute the pillars of Sentab Wellbeing Index. 
 
This report summarizes the answers from the UCLA questionnaires filled by 28 
participants, including 24 women and 4 men and results of one-to-one interviews with 
18 users for providing subjective assessment on the level of loneliness of the selected 
older adults. For objective assessment, the Sentab Social Index was used.  
 

3.2. Research methods 

3.2.1. Quantitative approach 
 
The quantitative study is built up on collecting data from the Sentab system on the 
basis of research questions and statistical analysis of the data retrieved from the use of 
the system. Quantitative data is the objective data received from social interaction 
functions on the Sentab box that users have used combined with via automated 
algorithms. One of the hypothesis of the study was that using opportunities for social 
interaction over Sentab TV can potentially help older adults to decrease their feeling of 
loneliness. 
 
During the quantitative study the information that was collected from the Sentab system, 
included: 

 
Data collected from Sentab 
Active / social participation 

1 Number of outgoing video calls (incl returning a call) 
2 Number of incoming video calls 
3 Number of videos, photos liked (feed, contacts, group) 
4 Number of friends (absolute number) 

Passive participation 
5 Number of photos watched (feed, contacts, groups) 
6 Number of videos watched (feed, contacts, groups) 
7 Number of groups to which a user has joined (absolute number) 

 
The research question for the study is summarized as below:  
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Research topic: Loneliness & Its Impact on Senior Activeness 

Research question: 
 

Whether and how using Sentab affects / helps to relieve the 
loneliness of older people? 

 
Within five and half months (October 2016 – March 2017) users have used Sentab social 
interaction functionality on a daily basis and participated in the memory games organized 
in Sentab  
 

3.2.2. Qualitative approach 
 
The qualitative study is built up on the UCLA loneliness scale and the one-to-one 
interviews.  
 
One of the best known means for measuring loneliness is the UCLA (University of 
California, Los Angeles) scale. The original UCLA test was created at the end of 1970s 
by Russell and Peplau. Since then, updates have been made to it. The UCLA Loneliness 
Scale used currently was published in 1996. 

 
The UCLA Loneliness Scale was developed to assess subjective feelings of loneliness or 
social isolation. Items for the original version of the scale were based on statements used 
by lonely individuals to describe feelings of loneliness. The UCLA Loneliness Scale has 
clearly become the most widely used measure of loneliness, with over 500 citations in the 
Social Science Citation Index of the 1980 publication on the measure.  Scores on the 
loneliness scale have been found to predict a wide variety of mental (i.e., depression) and 
physical (i.e., immuncompetence, nursing home admission, mortality) health outcomes in 
the researches.  
 
A 20-item scale was designed to measure one’s subjective feelings of loneliness as well as 
feelings of social isolation. Participants rate each item as either O (“I often feel this 
way”), S (“I sometimes feel this way”), R (“I rarely feel this way”), N (“I never feel this 
way”) (Russell et al, 1978). 
 
There were 20 questions for the test taker to answer in the original UCLA scale but in 
the latest version the number has been reduced to 10 in order to make it easier to use the 
scale. The main reason for this revision was to make 10 of the 20 original items reverse 
scored. This scale has been revised again to simplify the wording (Russell et al, 1980). 
 
Questions in the loneliness scale are the following: 
 
1 How often do you feel unhappy doing so many things 

alone?         
N  R  S  O 

2 How often do you feel you have nobody to talk to? N  R  S  O 
3 How often do you feel you cannot tolerate being so 

alone?             
N  R  S  O 
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4 How often do you feel as if nobody really understands you? N  R  S  O 
5 How often do you find yourself waiting for people to call or 

write? 
N  R  S  O 

6 How often do you feel completely alone? N  R  S  O 
7 How often do you feel you are unable to reach out and 

communicate with those around you? 
N  R  S  O 

8 How often do you feel starved for company? N  R  S  O 
9 How often do you feel it is difficult for you to make friends? N  R  S  O 
10 How often do you feel shut out and excluded by others? N  R  S  O 
 
Respondent should indicate how often each of the statements above is descriptive of 
his/her.  
 
O indicates “I often feel this way” 4 points 
S indicates “I sometimes feel this way” 3 points 
R indicates “I rarely feel this way” 2 points 
N   Indicates “I never feel this way” 1 point 
 
 

4. Indicators and outcomes 

4.1. Sentab Social Index 
 
Sentab has developed a concept that is termed as the Sentab Index – an innovative way 
of capturing and representing behavioral data over Sentab devices. 

The Sentab TV platform was chosen as a data input device for several reasons – firstly, 
on average, the demographical group benefitting from this data interpretation is 
generally older. Older adults spend on average more than 4 hours a day viewing TV. 
Sentab is willing to transform this experience by adding social interface to the TV, but 
also making use of the time spent with TV to feedback useful statistics to the viewer. 

The Sentab Social Index is a dynamic score on a scale of 1 to 10 that measures a user’s 
social activity and willingness to communicate via SentabTV. It is represented in an easy 
to understand numeric form on screen. It is based on empirical findings about the 
effects of the level of social interaction on one’s health and wellbeing in 
maintaining higher quality of life.  

The Social Index is represented through a value with an explanation of what that value 
entails. Users can also benchmark their results towards historic values and make a 
conscious judgment of the progress. 

There are limitations to this approach. Sentab can generate meaningful data analysis 
about person’s social activity only through use of Sentab technology that enables to 
aggregate and interpret the data accordingly.  
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The social section is in development and new features are being added, for example 
conference calling which allows simultaneously communicate with 9 people. 

4.2 Presenting the data to the user 
 
User level access to social activity related information is organized through a “Statistics” 
module in Sentab. Users who have been included in the statistics group receive 
information about their social activity in the format of Sentab Index and Social Index. 
 
The quantitative indicators are presented under the cognitive index along side with 
motivating feedback. Users can compare their results with two previous months. 

The below screen-capture is an example of Sentab Social Index presented to users via 
Sentab.  
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4.3. Results from the Study 
 
The Qualitative indicators are based on UCLA questionnaires that were filled in by 
users before and after the observation period. The quantitative indicators are collected 
through Sentab based on the social interaction features used.  
 
The assumption (hypotheses) tested during the study was whether and how using Sentab 
TV social interaction features helps to relieve the loneliness of older people. 
 

4.3.1. Qualitative indicators 
 
The project group was asked to fill out the UCLA loneliness questionnaire upon joining 
the project (October-November 2016) and once more in the end of March 2017. On 
both occasions the questionnaire was filled out by 18 people from Estonia and 10 from 
the UK.  
 
The following table represents the Estonian project group’s results. 
 

Users (Estonia) Living 
alone 

Gender Age UCLA 
1 

UCLA 
2 

Trend	

1 secondary vocational education No M 67 31 30 
	

2 higher education Yes N 74 21 25 
	

3 higher education Yes N 78 26 24 
	

4 higher education No N 78 22 21 
	

5 secondary vocational education Yes N 80 24 21 
	

6 higher education No N 70 14 19 
	

7 secondary vocational education Yes M 74 15 18 
	

8 secondary vocational education Yes N 65 24 18 
	

9 secondary vocational education No N 71 18 18 		
10 higher education Yes N 75 26 18 

	

11 higher education Yes N 74 18 17 
	

12 higher education Yes N 71 16 16 		
13 secondary vocational education No N 70 16 14 

	

14 higher education No M 77 17 14 
	

15 higher education Yes N 65 14 12 
	

16 secondary education No N 64 15 11 
	

17 higher education No N 72 11 11 		
18 secondary education Yes N 59 29   		
 
Out of 18 people in the Estonian project group 3 were men and 15 women. The average 
age of the group was 71.4 years - 72.7 for men and 71.1 for women. In the group, there 
were 10 people with higher education, 6 with secondary vocational education and 2 with 
secondary education. 10 people live alone and 8 people have spouses/live with someone.  
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The UCLA questionnaire was filled out twice by 10 UK users, out of which 9 were 
women. 
 

Users (UK)  UCLA 1 UCLA 2 Trend 
1 F 10 10   
2 F 10 10   
3 F 19 19   
4 F 13 13   
5 F 22 20   

6 M 21 19   

7 F 16 14   
8 F 17 16   

9 F 13 13   
10 F 18 15   

 
When interpreting the UCLA loneliness scale, the following division is being used: 
 
30 & up Extreme Loneliness 
22 - 29 Moderate Loneliness 
15 - 21 Normal Loneliness 
0 - 14 Little to No Loneliness 
 
Loneliness level with a score of 22 and above affects a person’s health and well-being 
strongly.  
 
When entering the project, 7 people from Estonian project group and 1 person from the 
UK project group had the UCLA scores of 22 or above. One person had a score 
representing Extreme Loneliness (31 points). During the pilot duration, the UCLA score 
decreased in the case of 16 people out of a total of 28 people. By the end of the pilot, 
the UCLA score of 22 or above remained in the case of 3 people (including one with 
Extreme Loneliness and 30 points).  
 
As a result of the activities in the project, the loneliness level of 5 people was reduced 
from Moderate Loneliness to Normal Loneliness levels i.e. below 22 points. For 3 
people, the UCLA score increased, including for one whose loneliness level went from 
Normal to Moderate i.e. above 22 points. In all these cases, the people had serious 
health problems, which had (and will have) long term effects on their physical 
and mental health.   
 
When analyzing the data represented in the table against the hypothesis made in the part 
2.1 of this study, it can be concluded that the results of the H2020 project support the 
results of other researches about loneliness.  
 
1. Being lonely has negative connotations and is therefore likely to be 

underreported when assessed directly. 
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5 random Sentab users were asked during the final interview whether they perceive 
loneliness. Their responses accompanied by their respective UCLA scores are 
represented in the following table. In some cases, there is a discrepancy between a user’s 
oral response e.g. one respondent, who mentioned that he “does not feel boredom or 
loneliness”, with the respective UCLA scores of 31 and 30, or another person 
mentioning that she “does not feel loneliness”, however with her UCLA score of 25 by 
the end of the pilot. 
 

Personal opinion about loneliness UCLA 1 UCLA 2 
1 Not feeling boredom and loneliness 26 18 
2 No time to feel boredom, also don’t feel loneliness 18 17 
3 Do not feel boredom or loneliness 31 30 
4 Do not feel loneliness 21 25 
5 Sometimes I feel loneliness 26 24 

 
Even if people feel loneliness, they may not wish to express it or they are unable to 
articulate/express their feelings in words. However, the results of the UCLA 
questionnaire show that loneliness is, in many cases, a problem for people.  
 
2. There is a U-shaped relation between age and loneliness: Loneliness will 

decrease between young adulthood and old age and rise again in very old age. 
 
In the H2020 project group, where Sentab users are between the ages of 59-80, it can be 
seen that in the beginning of the project there was indeed a U shaped relation between 
age and the feeling of loneliness. Although somewhat lower in the second round of 
UCLA survey, the trend was still pretty much a U-shaped again confirming the notion of 
higher loneliness levels for young old and older old.  
 

 
 
Figure 2. Age and the UCLA scores 
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3. There is no correlation between education and loneliness. 
 
In the beginning of the project, 20% of the people with higher education in the H2020 
project group had the UCLA score of 22 points or above; whereas 50% of the people 
with secondary vocational education and secondary education had the score of 22 points 
or above. At the end of the project, the UCLA score of 22 or above remained for 20% 
of the people with higher education, but changed to 25% for people with secondary 
vocational and secondary education. Considering the average UCLA scores for both 
educational levels, the indicator for people with higher educational level is lower in both 
questionnaire rounds. Hence, the above finding was not confirmed by this study.  
 

Users (Estonia) UCLA 1 UCLA 2 

Higher education  18.5 17.7 
Secondary and secondary vocational education) 21.5 19.0 

 

4.3.2. Quantitative indicators 
 
As mentioned before the quantitative indicators were collected through Sentab TV 
devices based on the social interaction features used by the project group. Users visited 
the Sentab environment almost on a daily basis, whereas 83% of the users mentioned 
that the reason for getting onto the Sentab environment was related to curiosity in terms 
of new posts on the system. 
 
Social activities in Sentab are divided into two groups - active participation in social 
activities and passive participation. 
  

Active / social participation 
1 Number of outgoing video calls (incl returning a call ) 
2 Number of incoming video calls 
3 Number of videos, photos liked (feed, contacts, group) 
4 Number of friends (absolute number) 

Passive participation 
7 Number of photos watched (feed, contacts, groups) 
8 Number of videos watched (feed, contacts, groups) 
9 Number of groups to which a user has joined (absolute number) 

 
Active participation represents the activities that are outbound in nature and prescribe 
more active social behavior from the user: making video calls and answering them, the 
number of contacts such as new friends, liking posts. Passive participation represents 
viewing photos and videos and joining thematic groups.  
 
Following table gives an overview of the outgoing video calls.  
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Users Number of 
outgoing calls 
per user (avg) 

Calls per 
user per 

month (avg) 

Call duration 
per user per 
month (avg) 

Project 
time (avg 
month) 

Estonia (16) 103.7 11.6 5.0 7.2 
UK (10) 14.8 2.3 3.4 6.0 
Total 64.5 7.4 4.1 6.3 

 
During the pilot, an average of 7.4 video calls have been made per user per month with 
an average duration of 4.1 minutes per call. There is a difference between Estonian and 
the UK users - people from the Estonian project group had an average of 11.6 outgoing 
calls per user per month with a duration of 5.0 minutes per call (almost 3 calls per week). 
 
Such a difference may be attributed to the level of activation in both regions – in Estonia 
the community manager was engaging daily and organizing assignments on the system, 
whereas in UK the natural social interaction was tested. It is visible that the impact of 
the community manager is high and proves that to address levels of loneliness effectively 
human intervention is required beyond the technological capabilities and natural 
engagement. 
 
The following table provides more granular insights into the video calling behavior of 
both cohorts.  
 

Estonia UK 
Users Number 

of 
outgoing 

calls 

Calls 
per 

month 
(avg) 

Call 
duration 

(avg) 

Users Number 
of 

outgoing 
calls 

Calls 
per 

month 
(avg) 

Call 
duration 

(avg) 

1 509 36.4 8.7 1 54 3.9 2.4 
2 520 37.1 7.4 2 27 1.9 2.4 
3 191 34.7 9.0 3 26 6.5 4.6 
4 170 30.9 9.3 4 8 2.0 4.8 
5 76 5.4 5.4 5 8 2.0 2.9 
6 42 7.6 4.3 6 7 1.8 3.5 
7 33 9.4 6.6 7 7 1.8 2.6 
8 21 3.8 2.9 8 7 1.8 0.7 
9 26 1.9 10.6 9 2 0.5 10.1 
10 18 3.3 3.6 10 2 0.5 0.6 
11 13 5.2 1.4     

12 13 2.4 3.7     
13 13 4.3 3.2 

    14 6 1.0 1.0 
    15 4 0.7 1.7     

16 4 0.7 1.6     
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More than 5 calls per month (at least 1 call per week) were made by 9 people from 
Estonian project group and 1 from the UK project group. This is 10 people of the total 
of 26, or about 40% who were actively seeking for video encounters either with the 
family or friends.  
 
In the context of the Sentab social index, both outgoing and incoming video calls are 
counted as an active social participation and hence have higher weights. 5 or more 
outgoing calls per month for a selected user will score as a maximum of 10 points. Same 
applies for the incoming calls.  
 

 Activity Number of 
calls 

Scale 

Number of outgoing video calls 
(incl returning a call ) 

0 Bad 
1-2 Fine 
3-4 Good 

5 and more Very good 
Number of incoming video calls 0 Bad 

1-2 Fine 
3-4 Good 

5 and more Very good 
 
Liking pictures and videos in the Sentab system and adding new friends count also 
towards active outbound social activity. On average, Sentab users added 7 new contacts 
during the project. 7 people had 10 or more friends and 10 people had less than 5 
friends (3 from Estonia and 7 from the UK).   
 

 
 
Figure 3. Number of established contacts on the system 
 
The social activity of the users in Sentab is also measured by how often they look at 
other users’ posts, pictures and videos. Following scale is used to include the likes into 
Sentab index. 
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Activity Number of 
likes 

Scale 

Number of comments, photos 
liked (feed, contacts, group) 

0 Bad 
1-5 Fine 
6-10 Good 

11 and more Very good 
 
The aforementioned function has been used by 18 people from Estonian project group 
and 8 people from the UK project group. The average of 11 and more likes have been 
marked by 11 people out of 26. 3 people marked the average of 6-10 likes per month, 
the rest used the function less.   
 

Users Likes per user 
(avg) 

Likes per user 
per month (avg) 

Estonia (18) 123.7 24.5 
UK (8) 2.9 0.7 

 
Making the likes is directly linked to the number and content of the material posted. If 
the users can read/view posts meaningful to them, they have a tendency of expressing 
their appreciation or support by attributing Like to the post.  
 
The activities which are socially passive – such as viewing photos and videos, joining 
activity groups - are also monitored within Sentab Social Index, however lower weights 
are applied. 
 

Passive participation Scale 
Number of photos watched (feed, 
contacts, groups)  

0 Bad 
1-10 Fine 
11-20 Good 

21 and more Very good 
Number of videos watched (feed, 
contacts, groups) 

0 Bad 
1-5 Fine 
6-10 Good 

11 and more Very good 
Number of groups to which a user 
has joined (absolute number) 

0    Bad 
1-2 Fine 
3-4 Good 

5 and more Very good 
 
18 people from Estonia and 10 from the UK have joined different communities. The 
average number of communities that the users joined is 14 (18 in the case of Estonian 
project group and 5 in the case of UK group). 6 people have joined less than 5 activity 
groups, 14 have joined 10 or more, whereas one user had joined a total of 35 
communities.  
 
The 5 most popular communities on Sentab system were: 
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1. Virtual gym   55 participants 
2. Memory training  49 participants 
3. Nature photos   36 participants 
4. Cats     35 participants 
5. Health advice   26 participants 

 
Viewing photos and videos, through which the user shows active interest in others’ 
doings and chooses what kind of media and entertainment he wants to see, are also 
included in Sentab’s Social Index. The average number of views is similar for both 
photos and videos. Sentab users view an average 9 photos and 9-10 videos per month.  
  

Users  
Avg 17 

Photos watched Photos watched per user 
per month (avg) 

32.29 8.8 
Videos watched Videos watched per user 

per month (avg) 

40.3 9.3 
 
A 2-hour interview was conducted with each participant, where they were asked how 
often have they viewed a video to raise their mood when they did not feel too well. 
From the answers of 15 people it can be deduced that 4 people do it often and 3 people 
do it rarely. The ones who said often, also added that even more than raising their mood, 
they want entertainment and variety. 
 

Did not answer 2 
Not once 5 
Very rarely     1 
Rarely 3 
Often 4 
Very often 0 

 
Data referencing the 8 users with the highest loneliness indicators is represented in the 
following table. People with the UCLA score of 22 and above (after 2nd UCLA 
questionnaire) are marked gray. The remaining 4 have reduced their UCLA score to 
Normal level during the pilot, even though the score was 22 or above when entering the 
pilot. In fact, 6 out of 8 people reduced their UCLA scores, 1 has kept the same, while 
for 3 users the new reduced score was still higher than the normal level.  
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Education Living 

alone 
Gender Age UCLA 

1 
UCLA 

2 
Outgoing 

calls 
Groups Friends Likes Photos  Videos 

1 HE Yes F 74 21 25 1.9 21 15 6 2 9.6 

2 HE No F 78 22 21 5.4 28 19 20 7.6 9.5 

3 HE Yes F 78 26 24 1 21 6 9 2.7 2.3 

4 SVE Yes F 80 24 21 2.4 28 10 48 2.9 6.4 

5 SVE No M 67 31 30 3.3 24 6 68 14.4 9.5 

6 SVE Yes F 65 24 18 0.7 35 10 24 4.2 7.1 

7 SE Yes F 59 29 29 36.4 2 5 2 18.8 2.8 

8 HE Yes F 75 26 18 4.3 19 6 12 2.3 9 
HE – higher education; SVE – secondary vocational education; SE – secondary education 
 
Sentab Social Index 
 
 

Social Index 31.12.2016 31.01.2017 28.02.2017 31.03.2017 
Estonia  5.5 (13) 5.3 (18) 5.0 (18) 4.2 (18) 
UK  

 
4.5 (10) 3.3 (9) 1.6 (7) 

 
The above table reflects the dynamics in Sentab Social Index. The aggregate index shows 
decline during the observation period, which necessitated to look behind the numbers 
and analyze the reasons for this. Previously, as evidenced by UCLA questionnaires, the 
feeling of loneliness reduced for a significant number of participants, however this was 
not reflected in the levels of Sentab Social Index. 
 
While analyzing individual usage of the system, we found that the people who had 
established family and friend network over Sentab, displayed continued levels of 
engagement and their social index remained stable. However, people who were 
administrated by community manager, who was also the prime contact for these people, 
displayed lower social engagements after the activation period in February ended. Hence, 
already in March we saw more significant decline in the number of video calls on the 
system, that contributed the most into the levels of Social Index. 
 
This shows that in later life, community management and cohort activation actities are 
necessary to sustain higher social exposure. During the pilot, some participants 
befriended with others and these connections also showed stability after the community 
manager pulled out. 
 
In summary, the finding of the research indicate that using technology can be scalable 
way of addressing loneliness, but it presumes involvement of a community manager. It is 
however possible to service a large number of older adults through a single community 
manager, as technology enables doing it remotely. The further studies also indicate that a 
system like Sentab TV is easy in use and 85% of the participants regared it to be easier in 
use than computers, tablets and smartphones. 
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Users 

(Estonia) 
Age Living 

alone 
UCLA 

1 
UCLA 

2 
Sentab Social Index 

31.12.16 31.01.17 28.02.17 31.03.17 
1 F 74 Yes 21 25 7.2 6.8 7.1 1.4 
2 M 74 Yes 15 18 1.4 0.8 0.6 0.6 
3 F 70 No 14 19 2.4 1.4 2.1 0.8 
4 M 67 No 31 30 5.1 3.5 3.8 3.5 
5 F 78 Yes 26 24 3.9 2.5 1.8 2.3 
6 F 75 Yes 26 18 0 8.1 6.1 7.4 
7 F 80 Yes 24 21 4.4 5.8 4.1 2 
8 F 65 Yes 24 18 4.2 6.1 5.4 3 
9 F 78 No 22 21 7.9 7.3 7.4 7.2 
10 F 74 Yes 18 17 7.6 8 7.3 6.7 
11 M 77 No 17 14 0 2.2 3 1.9 
12 F 70 No 16 14 7.9 7.9 7.2 7.8 
13 F 64 No 15 11 7.1 8 7.3 6.4 
14 F 65 Yes 14 12 4.6 3.8 4.4 2.6 
15 F 59 Yes 29 29 0 5.5 5.5 5.5 
16 F 71 No 18 18 0 5.8 3.6 5.4 
17 F 71 Yes 16 16 7.5 6 6.3 6.2 
18 F 72 No 11 11 0 6.2 7.6 5.2 

 
 
 

Users (UK) UCLA 1 UCLA 
2 

Sentab Social Index 
31.01.2017 28.02.2017 31.03.2017 

1 F 22 20 5.7 2.1 1 
2 M 21 19 4 6.1 3.6 
3 F 16 14 1.4 3.8 0 
4 F 17 16 6.1 3.8 1.6 
5 F 18 15 5.2 3.7 0.8 
6 F 10 10 5.1 3.4 1.4 
7 F 10 10 5.2 4.5 2.7 
8 F 19 19 2 1.1 0 
9 F 13 13 4.5 0.9 0 
10 F 13 13 5.3 0 0.9 
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5. Key Findings 
 
The current study researches the possibility of using technology for combatting 
loneliness in later life. Use of technology can provide a scalable tool for addressing 
loneliness and social isolation challenges, however as loneliness is especially pertinent in 
later life, significant portion of the target audience are not using known digital devices 
such as tablets, smartphones or even computers. 
 
Sentab has developed a social and media platform coupled with service layer that works 
on a user’s TV set. TV is a device that older adults have endorsed and have lower barrier 
to use due to this, offering services, entertainment and social engagement over TV helps 
to reach them remotely and address some of the challenges faced by this audience. The 
current research is looking specifically into the aspects of loneliness and ways how it 
could be addressed. 
 
The key findings of the study are: 
• different previous studies suggest that about 5% to 15% of seniors over 65 report 

frequently feeling lonely and an additional 20% to 40% report occasional feelings of 
loneliness; 

• this is due, in part, to older adults’ growing risk of losing their partner and their 
peers through death, to the loss of social roles, and to limitations of mobility, all of 
which diminish their ability to maintain social contacts; 

• more contact with friends will be related to lower levels of loneliness than contact 
with adult children and other relatives; 

• The social impact and benefits from tackling loneliness are huge – Social Finance 
considers the likely value of a successful intervention programme could be in the 
range of £770–£2,040 over the life of an individual. Therefore, new scalable 
intervention mechanisms, including use of technology, could provide significant 
savings to healthcare and the society in general; 

• pilot group engaged into the research consisted of 28 older adults from Estonia and 
UK with different digital proficiency, educational levels and gender. Both, at the 
beginning of the pilot as well as at the end of it, an UCLA loneliness questionnaire 
was filled in by the pilot users indicating their subjective feeling of loneliness levels; 

• the study established a positive relation between users using the digital interactive 
tools for social engagement and the reduction of perceived loneliness levels. In the 
case of 57% of pilot participants, the UCLA loneliness score reduced either 
somewhat or significantly by the end of the pilot. In the case of 32%, the score 
remained the same and for the rest 11% the UCLA score increased. The increase of 
the UCLA score was directly related to the health problems that the respondents 
faced during the pilot, and their use of the media device for social activities was 
therefore low; 

• as a result of the activities in the project, the loneliness level of 5 people (18%) was 
reduced from Moderate Loneliness to Normal Loneliness levels i.e. below 22 
points; 
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• the study also confirmed a U-shape in perceived loneliness levels as per age group – 
it was a common that younger old and older old perceived higher loneliness levels 
than the middle tier. The study also found that people find it psychologically 
challenging to admit that they feel lonely; 

• the research also shows clearly that in later life, activation of the target audience is 
required by a dedicated community manager as due to restricted social networks 
and required behavioral change the natural adoption of technological systems is not 
happening on the levels that younger audiences display; 

• however, even with a single community manager hundreds of older adults can be 
reached and activated, hence using technology in addressing loneliness coupled 
with human interface presents still a scalable option in combatting loneliness.      
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