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Summary
Background: The ‘Confidence’ smartphone application aims to support elderly people’s indepen-
dence as long as possible.
Objective: This paper presents first findings on the impact of the system on elderlies’ lives.
Methods: 41 end-users tested ‘Confidence’ for six weeks in their daily routine. Before and after the 
test period the participants assessed their quality of life (QoL). These assessments were analyzed 
together with additional QoL statements and the usage of ‘Confidence’ which were collected with 
questionnaires.
Results: Six participants assessed their QoL after the trial better than before and six participants 
assessed it as worse. Five individuals felt that ‘Confidence’ positively influenced their life and these 
five testers had a positive attitude towards ‘Confidence’ from the start of the trial. After the trial 38 
% of the participants said that they felt safer, 37 % communicated more with others, 27 % forgot 
less, 13 % felt better oriented outside, and 7 % were more on the move due to ‘Confidence’. Three 
percent said that they were less on the move, two percent felt more unsafe and two percent were 
less outside.
Conclusion: ‘Confidence’ has the potential to affect elderly users’ lives. However, within this analy-
sis positive or negative effects of its usage were not correlated with the QoL assessment. A connec-
tion between positive attitude towards technology prior use and a positive impact afterwards was 
found.
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1. Introduction
The average age of the world population is increasing [1]. Globally, the number of individuals over 
60 is expected to increase from less than 800 million in 2011 (representing 11 % of population) to 
over two billion in 2050 (representing 22 % of world population). The number and proportion of 
older people is growing faster than any other age group [1]. This global aging comes with opportun-
ities but also challenges to individuals, families, and societies such as an increase in age related dis-
eases, higher costs for care, and a shortage of caregivers. Technology has potential to address these 
challenges. Telemedicine or e-health applications may help the elderly to manage their own health 
and may support caregivers through providing information. Further, technology can enable people 
to remain connected [2]. Therefore, researchers have recently developed a variety of assistive tech-
nologies which support older adults as well as their caregivers. Some services tend to improve safety 
and mobility; others are aimed at self-management and assistance for daily activities. As 89 % of the 
elderly prefer to stay in their own homes a common goal of these technologies is helping to age in 
place [3].

The system presented here addresses the goal of aging in place well. The mobility safeguarding as-
sistance service ‘Confidence’ is a combination of assistive technologies and personal help which aims 
at supporting elderly people to stay independent and active as long as possible. It also helps to de-
crease the burdens for the caregivers. The primary end-users of the ‘Confidence’ system are elderly 
with slight cognitive impairments or mild dementia. Daily challenges and problems were identified 
together with the end-users in order to meet their needs and wishes [4]. Ten use cases were deducted 
and implemented within five ‘Confidence services’. An individually configurable smartphone appli-
cation designed in collaboration with the primary end-users [5], offers the services as shown in 
▶ Figure 1.
• Assistance (Call): If a primary end-user needs help in dealing with specific challenges that may 

arise in his/her daily routine he/she has the possibility to get in contact personally with a care-
giver via a voice or video connection.

• Emergency (SOS): In case of an emergency, the SOS button can be pressed. An alert process is ac-
tivated in the background and the responsible caregiver is informed automatically.

• Environmental info (Weather): Current weather conditions and tips for suitable clothing are pro-
vided on demand.

• Daily schedule/reminder (Calendar): This service provides information about tasks and appoint-
ments. Reminders for tasks and appointments appear automatically and are read out aloud at a 
pre-defined time.

• Navigation (Maps): If the primary end-user needs help on his/her way home, he/she can use the 
service to be guided.

Forty-one primary end-users and their caregivers used the system for six weeks in their daily rou-
tine. The objective of this paper is to present initial findings about the impact the ‘Confidence 
smartphone application’ use had on the elderlies’ lives. Therefore, quality of life (QoL) question-
naires were compared before and after system usage. Statements of users with altered QoL are dis-
cussed in detail.

2. Methods

2.1 Field Trials
To assure the suitability of the system in daily use two field trials were planned. The first field trial 
was conducted following the first development cycle when a first stable software version was avail-
able. It focused on usability and system acceptance. During the second development cycle the soft-
ware was improved according to the users’ feedback. In contrast to the first field trial the second trial 
aimed at evaluating the effects and impact of the usage of ‘Confidence’. Both trials were organized 
and conducted in the same way. Each time about 120 end-users (elderly people as well as their 
relatives and caregivers) tested ‘Confidence’ over a six weeks period in their everyday life in rural 
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and urban areas in Romania, Austria, and Switzerland. As of this moment, the second field trial is 
not yet finished in Romania and evaluation data are not yet available for Switzerland. Therefore, this 
paper is only focused on the initial findings from the second field trial in Austria.

In Austria, the field trial was conducted both in an urban and a rural region. A total of 19 primary 
and 19 secondary end-users (seven relatives, six care professionals and six volunteers), who live in 
the city of Salzburg and the surrounding areas tested the ‘Confidence system’ over six weeks as rep-
resentatives of the urban test region. Twenty-two primary end-users and 18 secondary end-users 
(six relatives, five care professionals, and seven volunteers), who live in the rural region Pongau, par-
ticipated over six weeks.▶ Table 1 provides information about the primary end-users, who partici-
pated at the trial. The cognitive status was evaluated using the Mini-mental State Examination [6]. 
The age of the participants was between 49 and 89 with a median of 71.

The trial had been organized following a so called mentor-assistants approach. One care profes-
sional was deployed as mentor for the test region. This person was responsible for the complete 
execution. Further, she had to select, train, and support four to five assistants. Each assistant’s task 
was to introduce ‘Confidence’ to and support about five primary end-users and their relatives during 
the trial. Deployed assistants were professionals, who care for the primary end-users beyond the 
trial. We assumed a better acceptance and motivation to use ‘Confidence’ if there was a well-known 
contact person.

2.2 Evaluation
In order to measure the effects of the usage of ‘Confidence’, the trial participants’ subjective feelings 
were recorded at three points (two weeks before the trial, one week after the start and at the end of 
the trial) with standardized questionnaires mainly based on [7, 8, 9, 10 and 11] and ‘Confidence-
specific’ questions. Before and after the trial users were asked to rate their QoL on a five-point Likert 
scale (‘very poor’, ‘poor’, ‘neither poor nor good’, ‘good’ and ‘very good’). The evaluation is based 
mainly on the comparison of the values between the two points in time. Because the QoL is affected 
by different domains (e.g. social relationships, psychological wellbeing, health, social roles and activ-
ities, and independence) [12, 13], it cannot be concluded that the usage of ‘Confidence’ alone in-
duced a chang. The most relevant aspects for the trial participants were identified through the open-
ended question “What does quality of life mean for you?” before the trial. In addition to the assess-
ment of QoL in general, the participants rated their satisfaction with their own health [8] before and 
after the trial as well as problems to execute usual activities [7] before the trial.

After the trial the subjective feelings about the influence ‘Confidence’ on the daily life of the par-
ticipants were recorded (‘positive’, ‘negative’, ‘no influence’). We assumed that the attitude towards 
‘Confidence’ and the specific services at the beginning of the trial correlated with the influence on 
daily living and the QoL afterwards. So, the attitude towards ‘Confidence’ and the estimation of the 
usefulness of the services was evaluated one week after its use started. Most liked features and their 
rating after one week of use and at the end of the trial were compared. The willingness to continue 
using the system after the trial was evaluated.

Additionally, the influences of the individual ‘Confidence services’ were surveyed through subjec-
tive changes in the feeling of safety, mobility, orientation, communication, and cognitive abilities. 
These measures can be crosschecked with the personal aspects on QoL of the participants. E.g. if 
mobility is an important QoL-aspect of a participant, and he had the feeling to be more on the move 
with ‘Confidence’ later and his QoL value improved, we can infer that ‘Confidence’ made a contribu-
tion.

3. Results
A total of 41 subjects finished the test period of six weeks in the two Austrian test regions. Partici-
pants rated their QoL before and after the trial.▶ Table 2 presents the comparison of the QoL values 
and shows that six persons rated their QoL better (indicated with ↑) and six persons rated their QoL 
worse (indicated with ↓). Additionally the table shows the satisfaction with the health before and 
after the trial (1 = very dissatisfied, 2 = dissatisfied, 3 = neither satisfied nor dissatisfied, 4 = satisfied, 
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5 = very satisfied). Four people with a better QoL value also stated more satisfaction with health 
(subjects 5, 10, 20, 22). Of individuals with a worse QoL, one value rated the satisfaction with health 
worse (subject 7) and one person rated it better (subject 29). The others with an altered QoL value 
rated their satisfaction with health the same before and after the trial. The table further shows the 
ability to conduct usual activities. This information was collected in the beginning of the trial (1 = 
no problems, 2 = slight problems, 3 = moderate problems, 4 = severe problems, 5 = unable to do).

The evaluation of answers to the open-question “What does quality of life mean for you?” showed 
that the most relevant aspects to QoL with regard to ‘Confidence testers’ were health (18 out of 41 – 
18/41) autonomy (13/41), mobility (13/42) and financial security (9/41).After one week of testing, 
participants answered questions about the first impression of ‘Confidence’ and its usefulness.▶ Fig-
ure 2 shows the general impression of the participants.▶ Table 3 shows that five persons with a 
better QoL value liked ‘Confidence’ and one didn’t like it. Three persons with a worse QoL value 
were neutral about ‘Confidence’, two persons liked it very much and one person didn’t like it.▶ Fig-
ure 3 presents how the participants rated the usefulness of ‘Confidence’ after one week of use. 
▶ Table 4 shows that five persons with improved QoL value found ‘Confidence’ useful; one found it 
not much useful. Two persons with a worse QoL said ‘Confidence’ is useful for them, two were neu-
tral and two preceived it as not useful.

Users were asked to evaluate which features were useful and which not. ▶ Figure 4 shows which 
functions were useful for the trial participants. After one week of use the calendar/reminder func-
tion was perceived as the most useful function and the video call was the least useful function.

▶ Table 5 shows that most of the persons with altered QoL value found the calendar and SOS 
function useful. The video function was not rated or seen as not useful. The map and weather func-
tion had mixed reviews.

After one week of use and after the trial the participants were asked which functions they like 
best. Additionally they were asked which of the services they would like to continue to use. In the 
beginning testers liked the calendar function best. At the end of the trial the preferred feature was re-
placed by the call function and the SOS function which were not liked much in the beginning 
(▶ Figure 5).

The distribution of the most liked functions looks similar for the persons with altered QoL value. 
▶ Table 6 shows that after one week of testing the calendar function was mentioned most frequently. 
The other features were mentioned four times. After the trial the call function was mentioned most, 
closely followed by SOS and calendar functions. The grey marked fields indicate changes between 
test start and test end.

▶ Figure 6 and ▶ Table 7 show that the call, SOS and calendar/reminder functions are most fre-
quently mentioned when we asked which functions the participants would like to continue to use 
after the trial.

After the trial period 35 % of the participants stated that ‘Confidence’ had a positive influence on 
their everyday life, 7 % indicated a negative influence, and 58 % said that ‘Confidence’ had no in-
fluence on their life (▶ Figure 7). Four persons with a better QoL value said, that ‘Confidence’ posi-
tively influenced their life; two said that the usage had no influence. One person with a worse QoL 
value said that ‘Confidence’ positively influenced his life; one said it negatively influenced his life, 
and four persons said that ‘Confidence’ had no influence (▶ Table 8).

Further the participants were asked about the influences ‘Confidence’ could have in detail.▶ Fig-
ure 8 shows that 38 % felt safer, 7 % were more on the move, 13 % felt better oriented outside, 37 % 
communicated more with others, and 27 % forgot less due to ‘Confidence’. Two percent felt more 
unsafe, 3 % were less on the move, and 2 % were less outside due to ‘Confidence’.

▶ Table 9 shows that the participants with altered QoL mainly reported no changes (↔) and most 
of them (8/12) reported at least one positive effect of the usage of ‘Confidence’ (↑). Five said that they 
felt safer; one said that he was more on the move; two said that they felt better oriented; five said that 
they communicated more with others and four said that they forgot less due to ‘Confidence’. One 
said that he felt worse oriented outside with ‘Confidence’ (↓).
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4. Discussion
This paper presents the influences ‘Confidence’ had on elderly peoples’ lives. Twelve out of 41 
people, who tested the service during six weeks, were analyzed in detail (six assessed their QoL 
better and six assessed it as worse). Five of these people had the feeling that ‘Confidence’ positively 
influenced their daily living. All of the subjects had a positive attitude towards ‘Confidence’ from the 
start of the trial, stating they liked or liked the service very much and considered it useful (▶ Table  3, 
▶ Table  4). Different statements in connection with positive influence were made after the trial. Per-
sons who said that they felt safer would also like to continue to use the SOS function (▶ Table 9, 
▶ Table  6). Persons who felt that they communicated more with others would like to continue to use 
the call function and persons who felt they forget less would like to continue to use the calendar / 
reminder function. One person said that ‘Confidence’ had a negative influence on his daily living. 
From the start of trial he had a rather negative attitude towards ‘Confidence’. He felt that the service 
is not useful and he neither liked it nor disliked it. Further his satisfaction with health changed from 
‘satisfied’ before the trial to ‘dissatisfied’ after the trial. The user did not state any special negative ef-
fects after the trial. He had the feeling to forget less and would like to continue to use the call func-
tion. Six testers said that ‘Confidence’ had not affected their lives. Two of these users rated their QoL 
better and four of them worse. Two users with a worse QoL value reported that they communicated 
more with others due to ‘Confidence’ and one added that he forgot less. The other four persons did 
not report any changes concerned to ‘Confidence’.

5. Conclusion
We conclude that assistive technologies have the potential to affect elderly users’ lives. Although 
‘Confidence’ addresses different quality of life domains (e.g. social relationships, psychological well-
being, independence, health), positive or negative effects of its usage are not always correlated with a 
better or worse assessment of quality of life within this analysis. A connection between a positive at-
titude at the beginning of the trail and the subjective feeling of positive influence is given. Further 
the evaluation showed a correlation between addressed need (e.g. better feeling of safety) and the 
aim to continue to use a specific function (e.g. SOS). We conclude that the ‘Confidence services’ are 
well designed and fulfill their purpose. Although, initial findings about the effects are encouraging, 
the number of users was too small to prove a correlation between quality of life and the effects ‘Con-
fidence’ may have on users’ lives. The evaluation of the collected data of the ongoing field trial in 
Switzerland and Romania will provide additional understanding. Moreover, conducting com-
parative trials with a control group would be useful.

Clinical Relevance
This paper adds to the growing research field of ‘Active and Assisted Living’ through findings of a 
six weeks field trial, which went beyond feasibility and usability by adding QoL measures. Effects of 
the system usage and influences on the daily living of elderlies are presented and may help re-
searchers to develop applications and evalute them using methodologies from this trial.
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Fig. 1 Confidence application

Fig. 2 How do you like Confi-
dence in general? (n=39)

Fig. 3 How useful is Confi-
dence for you currently? (n=41)
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Fig. 4 Is the function ... useful?

Fig. 5 Which function do you like best?

Fig. 6 Which func-
tion would you like to 
continue to use?
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Fig. 7 Did Confidence affect your every-
day life? (n=40)

Fig. 8 Confidence’ effects
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Table 1 Primary end users

Number

Gender

MMSE

Male

Female

Normal cognitive 
function

Mild cognitive im-
pairment

Moderate cognitive 
impairment

No value

Total

41

12

29

34

4

1

2

Urban Region

19

4

15

13

3

1

2

Rural Region

22

8

14

21

1

0

0

Subject 
number

 

↑

↓

↓

↑ 

↑

↓

↑

↑

↓

↑

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Satisfaction with QoL

Test beginning

4

3

4

4

3

3

4

5

4

3

4

4

4

3

4

4

5

5

4

2

4

3

3

3

1

2

Test end

4

3

4

4

4

2

3

5

4

4

4

4

4

4

4

4

4

5

4

4

4

4

3

2

1

4

Satisfaction with health

Test beginning

4

4

4

4

2

1

4

5

2

3

4

4

4

3

5

4

4

5

4

2

4

3

3

2

2

1

Test end

4

4

4

4

4

1

2

4

4

4

4

3

4

3

4

4

4

4

4

3

4

4

3

2

2

1

Problems in doing 
usual activities

1

1

2

1

2

5

1

1

4

2

2

2

1

2

2

5

5

1

1

3

2

/

/

3

3

4

Table 2 Quality of life assessment
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Subject 
number

↓

↓

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Satisfaction with QoL

Test beginning

4

5

5

4

4

4

4

3

4

3

4

4

4

4

4

Test end

4

5

4

4

4

4

3

3

4

3

4

4

4

4

4

Satisfaction with health

Test beginning

4

5

4

4

4

4

4

3

5

3

3

4

3

4

4

Test end

4

4

5

4

5

4

4

3

/

3

3

4

4

4

4

Problems in doing 
usual activities

1

1

1

2

2

1

2

3

1

3

2

1

2

2

1

Table 2 Continued

Table 3 Impressions of in-
vestigated subjects

Subject number

↑

↑

↑

↑

↑

↑

↓

↓

↓

↓

↓

↓

5

10

14

20

22

26

6

7

17

24

29

33

How do you like Confidence in general?

Like

Like

Like

Not much

Like

Like

Like it very much

Nor

Like it very much

Nor

Not much

Nor
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Subject number

↑

↑

↑

↑

↑

↑

↓

↓

↓

↓

↓

↓

5

10

14

20

22

26

6

7

17

24

29

33

How useful is Confidence for you currently?

Useful

Useful

Useful

Not much

Useful

Useful

Useful

Not much

Nor

Useful

Not much

Nor

Table 4 Ratings of investi-
gated subjects

Table 5 Useful features for investigated subjects

Subject 
number

↑

↑

↑

↑

↑

↑

↓

↓

↓

↓

↓

↓

5

10

14

20

22

26

6

7

17

24

29

33

Video

/

I don’t know

No

No

/

/

No

No

/

/

No

I don’t know

SOS

Yes

I don’t know

Yes

No

Yes

Yes

I don’t know

Yes

Yes

Yes

No

Yes

Calendar / 
reminder

Yes

I don’t know

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Map

Yes

I don’t know

No

No

Yes

Yes

Yes

Yes

Yes

I don’t know

I don’t know

I don’t know

Weather

Yes

I don’t know

Yes

No

No

Yes

Yes

Yes

Yes

Yes

No

I don’t know
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Subject 
number

↑

↑

↑

↑

↑

↑

↓

↓

↓

↓

↓

↓

5

10

14

20

22

26

6

7

17

24

29

33

Test beginning

call

x

x

x

x

SOS

x

x

x

x

calendar

x

x

x

x

x

x

x

x

map

x

x

x

x

weather

x

x

x

x

Test end

call

x

x

x

x

x

x

x

SOS

x

x

x

x

x

x

calendar

x

x

x

x

x

x

map

x

x

weather

x

x

x

x

Table 6 Which function do you like best?

Table 7 Would you like to continue to use?

Subject number

↑

↑

↑

↑

↑

↑

↓

↓

↓

↓

↓

↓

5

10

14

20

22

26

6

7

17

24

29

33

Video

x

x

x

x

x

x

x

SOS

x

x

x

x

x

x

x

x

x

Calendar / 
reminder

x

x

x

x

x

x

x

Map

x

x

Weather

x

x

x
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Subject number

↑

↑

↑

↑

↑

↑

↓

↓

↓

↓

↓

↓

5

10

14

20

22

26

6

7

17

24

29

33

Did Confidence affect your everyday life?

Yes, positive

Yes, positive

Yes, positive

No, no influence

No, no influence

Yes, positive

Yes, positive

Yes, negative

No, no influence

No, no influence

No, no influence

No, no influence

Table 8 Confidence’s 
influence

Subject 
number

↑

↑

↑

↑

↑

↑

↓

↓

↓

↓

↓

↓

5

10

14

20

22

26

6

7

17

24

29

33

Feeling of 
safety

↑

↑

↔

↔

↔

↑

↑

↔

↑

↔

↔

↔

On the move

↔

↔

↔

↔

↔

↔

↑

↔

↔

↔

↔

↔

Orientation

↓

↑

↔

↔

↔

↔

↑

↔

↔

↔

↔

↔

Communi-
cation

↔

↑

↔

↔

↔

↑

↑

↔

↔

↔

↔

↔

Forgetfulness

↔

↔

↑

↔

↔

↑

↑

↑

↔

↔

↔

↔

Table 9 Confidence’ effects
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