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Abstract: Introduction: Relevant determinants of adoption of eHealth are needed in order to
understand future usage. Aim: To investigate the anticipated psychosocial impact of present
and future eHealth services and discuss how psychosocial factors can impact the readiness for
eHealth services among older Swedes and reflect upon instruments for measuring eHealth acceptance.
Method: The Psychosocial Impact of Assistive Device Scale (PIADS) measured the psychosocial
impact of eHealth services as illustrated in pictures of a set of events of eHealth services that may
reasonably occur in the present and the future. The PIADS scale and the scenarios were administered
via a randomly selected sample from the Swedish population aged 55–105. Results and Discussion:
Older Swedes have, from a psychosocial perspective, positive expectations regarding eHealth services.
The PIADS scale could be a useful supplement to acceptance measurements in the context of eHealth.
Using animated illustrations to depict eHealth services, together with the PIADS scale, can generate
findings that are generalizable across technologies. The dimensions adaptability, competence and
self-esteem could be relevant determinants of adoption of eHealth.
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1. Introduction
eHealth is expected to improve the quality of life and empower individuals to control their own
health [1]. The Swedish vision for eHealth 2025 emphasizes the use of eHealth to support people to
achieve good and equitable health and welfare. eHealth aims to develop and strengthen people’s
own resources for increased independence and participation in society [2,3]. Examples of eHealth
services are that patients can directly share personal data such as blood pressure, diet, and sleep with
health professionals via mobile applications. It also means that patients can meet with professionals
via video-conferencing and book appointments via the Internet. They can also be supervised in their
homes through digital assistive technology [3]. Sweden faces the same challenges as the rest of Europe.
It has a growing proportion of the elderly, and the elderly are expected to use eHealth as a support
for their increased need for health care [4,5]. Therefore, it is important to understand the relevant
determinants of the adoption decision of eHealth services among older persons and to develop eHealth
services that they perceive as useful support and beneficial for quality of life (QoL).
The concepts of technology acceptance and adoption have been explained by several theories
and models. The technology acceptance model (TAM) states that technology usage is affected
by two key beliefs—perceived usefulness and perceived ease of use—factors of acceptance that
impact the adoption of a technology [6,7]. This model is the leading model in health information
and communication technologies (ICT) analysis [8]. Although attitudes towards technologies may
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be positive, this is not necessarily connected to a readiness for usage, i.e., adoption among older
adults [9]. In the context of health care, it has been reported that, compared to younger persons,
older adults have a more positive attitude with respect to technologies, such as sensors in clothes, home
laboratories, computer-aided rehabilitation exercises, and short message service (SMS) appointment
reminders. However, older adults have a less positive attitude concerning their intention to use such
applications [10,11]. The Unified Theory of Acceptance and Use of Technology (UTAUT) model was
developed as a comprehensive synthesis of prior technology acceptance research [12]. In UTAUT
social influence (the degree to which an individual believes that important others believe he or she
should use the system) [12] and facilitating conditions (the degree to which an individual believes that
technical and organisational structure exists to support use of the system) was added to perceived ease
of use and perceived usefulness [12].
The adoption of ICT has been studied from a variety of perspectives, but studies among older
persons’ readiness of eHealth services are rare. A recent systematic review [13] studied an initial set of
2035 studies and found that two studies out of 41 were related to health care. The others were related
to general ICT usage and outcomes.
Ramtohul [14] did a comprehensive analysis of the adoption setting of eHealth from the user’s
perspective and found that the user’s readiness and health literacy influenced future adoption decisions.
Several reviews describing evaluations of e-health services from the patients’ perspectives using
self-reported measures show a low effect on psychosocial outcomes [15]. Contextual factors, beyond
psychosocial factors, steer the level of technology use among older persons ageing in place [16].
The expected psychosocial impact of technology usage may be seen as a key factor for adoption of
eHealth services. It could reflect an expected meaningfulness of the technology from a quality of life
perspective [9,17]. The aim of this study was to investigate the anticipated psychosocial impact off
present and future eHealth services and discuss how psychosocial factors can impact the readiness for
eHealth service. We discuss the use of the PIADS scale as an acceptance measurement in relation to
readiness of eHealth services.
2. Materials and Methods
This paper is part of a cross-sectional survey study approved by the regional review board in
Umeå, Sweden (Ref. No. 2594-10). The cross-sectional study was designed to explore prerequisites
for mobile health-related ICT support among older persons in Sweden from different perspectives.
The perspectives were the degree of ICT usage to retrieve health information (diet, physical activity
level, general health information), ICT usage to communicate with health services during the last year,
and the anticipated psychosocial impact of mobile health-related ICT.
2.1. Participants
From the official identity registry for Swedish residents, 650 participants aged 55–105 were
randomly selected [18]. The total respondents of the cross-sectional survey were 154 persons aged
55–91, with a mean age of 71.9. Of this sample 52% were female and 32% were living alone.
They were equally distributed by education level (primary school, college, and university). Most of the
participants had a monthly income of 8.000–18.000 SEK (47%). Self-rated health on the visual analogue
scale in the EQ-5D [19]. Visual analogue scale (VAS) (VAS 0–100) [19] had a mean of 72.5 (n = 58).
2.2. Instruments
To predict the acceptance and readiness for eHealth, we selected the instrument Psychosocial
Impact of Assistive Devices Scale (PIADS) [20]. The PIADS scale is a self-reported questionnaire
designed to assess the experienced effects or the expected impact, prior to use, of an assistive device,
prosthesis or medical procedure on independence, well-being and quality of life [20]. The PIADS
scale consists of 26 items based on three dimensions: competence, adaptability, and self-esteem.
The adaptability subscale (six items) includes questions on topics, such as participation, willingness to
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take chances, eagerness to try new things, and the ability to take advantage of opportunities.
The competence subscale (12 items) includes questions about competence, productivity, usefulness,
performance and independence. The self-esteem subscale (eight items) includes questions on topics
such as self-esteem, security, sense of power and control, and self-confidence [20].
The adaptability subscale is derived by adding the values corresponding to six items belonging to
the domain and dividing the total by six. The competence subscale is derived by adding the values
corresponding to eleven items belonging to the domain and subtracting the value of one item (item five)
and dividing the total by 12. The self-esteem subscale is derived by adding the values corresponding
to six items belonging to the domain and subtracting the value of two items and dividing the total by
eight (see Manual) [20]. Together with the PIADS scale, two animated illustrations of situations with a
person using eHealth services that occur now and in the future were used. The present illustration
depicted SMS reminders, face-to-face communication over the Internet, and a reporting of self-tests.
In addition to the illustrated animated pictures an explanatory text was attached [21]:
“Today and within the next few years you can/are able to, if necessary:
(1)
(2)
(3)
(4)
(5)
(6)

Renew your prescriptions and book appointments at the health care centre on the Internet,
Receive SMS appointment reminders;
Receive advice from the online Medical Counselling Service;
Contact health care staff by email;
Take your blood pressure, ECGs, and blood tests at home by yourself and send the results via the Internet
to the health care centre;
Talk to health care staff about your test results using a web camera”.

The future illustration of eHealth services was depicted wearing glasses with reminders, sensors in
the clothes for automatic reporting medical conditions to health care services, sensors in the shoes to
prevent falls, the use of a smart walking stick, and a global positioning system (GPS) for orientation in
the environment. In addition to the illustrated pictures, explanatory text was attached [21]:
“In the future, you will be able to, if necessary:
(1)
(2)
(3)
(4)
(5)
(6)

Be in constant contact with a health professional via sensors that will alert your health care centre if they
detect any problems with a measured value;
Track your fitness improvement by measuring walking distance, pulse, and blood pressure automatically;
Recognize people and receive assistance in remembering their names with the help of special spectacles;
Wear a personal safety alarm that can determine your exact position in the event of a fall outdoors that
requires assistance;
Use a walking stick that shows you the way;
Use sensors in your shoes to obtain better balance”.

We collected information about the participants age, sex, education level, habitual status,
monthly income, and self-reported health (VAS 0–100) [19] during the past year. A logbook was
used to write spontaneous comments from the participants during the telephone interviews.
2.3. Procedure
The PIADS scale and the illustrations of present and future eHealth services were distributed by
post in batches of 100 to 650 randomly selected older persons from the official identity and address
registry in Sweden [18]. After each batch was distributed, the persons were contacted by telephone,
and they directly gave their consent to participate in the survey. This procedure was repeated until
650 randomly selected older persons were reached. Each respondent was asked to study the animated
illustrations in the survey of present and future eHealth services and at the same time answer verbally
by telephone how they thought these eHealth services would impact their lives according to each of
the 26 items in the PIADS scale. During the “telephone interviews” all spontaneous comments from
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the participants were noted in the logbook. Those who declined to participate were asked to provide
their age. When recipients could not be reached after five attempts by telephone, the PIADS scale,
illustrations, and glossary of the items were distributed by post again. Those who did not reply by
post or phone had age data collected through birthday.se.
2.4. Data Analysis
The Wilcoxon signed-rank text was used when analysing the difference in PIADS scores between
present and future eHealth services (Table 1). Variables were analysed non-parametrically since
since they were at either nominal or ordinal levels, or, as in the case of PIADS scores, presented a
slightly skewed distribution. For analyses of statistical inference of differences between two groups,
Mann-Whitney U-test was used. (Tables 2 and 3). Correlations between PIADS total scores
and parametric and ordinal scale variables were analysed by the nonparametric Spearman’s rank
correlations (see Tables 2 and 3) All analyses followed standard procedures and considerations [22],
and the significance level was set at 5%.
3. Results
As shown in Table 1 the respondents valued eHealth services positively regarding both present
and future illustrated-health services. The picture that illustrated future eHealth services was rated
higher than illustrated present eHealth services regarding both total PIADS scores and sub-scores
for the three dimensions, competence, adaptability and self-esteem. Adaptability was the highest
rated dimension of the three dimensions in both present and future eHealth services. As shown in
Table 1, even first quartile values were consistently positive. Only 19 respondents (12%) reported
negative total PIADS scores for the present scenario, and 14 (9%) for the future scenario (data not
shown). More importantly, both total PIADS score and sub-scores were significantly higher for the
future eHealth services than for the present. Among all scores, the adaptability sub-score showed the
highest values.
Table 1. PIADS total scores and sub-scores for eHealth services in the present and the future.
Variable

Present 1 Md (q1 , q3 ) 3

Future 2 Md (q1 , q3 ) 3

p-Value

Total score (n = 147/150)
Adaptability sub-score (n = 150/150)
Competence sub-score (n = 149/150)
Self-esteem sub-score (n = 149/150)

0.81 (0.27, 1.23)
0.84 (0.34, 1.50)
0.75 (0.29, 1.34)
0.75 (0.13, 1.13)

1.00 (0.46, 1.54)
1.17 (0.50, 1.83)
1.00 (0.42, 1.52)
0.88 (0.38, 1.50)

<0.001
<0.001
0.002
0.001

1

Present: an illustration of present eHealth services that will be used; 2 Future: an illustration of future eHealth
services that will be able to be used; 3 Md; q1 : lowest quartiles; q3 : the highest quartiles.

Table 2. Associations between PIADS total score for eHealth service illustrations in present and
respondents’ profile variables (n = 147).
Independent Variable
Age
Sex (female/male)
Living alone/together with someone
Education level
Income
Self-rated health (VAS 0–100)

Mean Rank Difference

rs

p-Value

−0.217

0.008
0.520
0.292
0.502
0.174
0.184

−4.5
−7.9
0.056
0.113
0.110

rs : Spearman’s rank correlation coefficient; p-value: statistical significance.
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Table 3. Associations between PIADS total score for eHealth service illustrations in future and
respondents’ profile variables (n = 150).
Independent Variable
Age
Sex (female/male)
Living alone/together with someone
Education level
Income
Self-rated health (VAS 0–100)

Mean Rank Difference

rs

p-Value

−0.212

0.009
0.763
0.600
0.984
0.192
0.022

2.1
−4.0
0.002
0.107
0.186

rs : Spearman’s rank correlation coefficient; p-value: statistical significance.

Age was significantly related to the total PIADS scores regarding both present and future eHealth
services (see Tables 2 and 3), while gender, marital or cohabitation status, income, and educational
levels were not. Self-rated health was associated with the anticipated psychosocial impact for the
future eHealth services but not for the present.
From the logbook, comments about the animated illustration were categorised. Overall,
the comments were positive and showed optimism towards new technology within health care
services. “It would be fantastic if I could get that kind of help if I needed it”; “Do you really mean that this is
being developed?” and “Yes, it would be helpful.” One of the participants commented that he hoped that
health care would not develop in this high-tech way. He wanted the personal contact instead, as he
was used to it.
4. Discussion
The aim of this paper was to investigate the anticipated psychosocial impact of present and
future eHealth services, and discuss the use of PIADS scale as acceptance measurement in relation
to readiness of eHealth services and in relation to other technology acceptance models and theories.
Experiences from administration and use of PIADS scale are discussed.
4.1. The Impact of Psychosocial Factors on Readiness for eHealth Services
For both animated illustrations in the survey, a pattern of positive anticipation of the psychosocial
impact of using eHealth services is clear [21]. Future eHealth services resulted in a higher anticipated
psychosocial impact versus present e-health services. Contrary to our expectations, respondents did
not rate the anticipated psychosocial impact of the present eHealth services higher despite being
familiar with its descriptions of services currently available in Sweden [23]. Future eHealth services
could be interpreted to suggest situations of independence and sociability because the animation
illustrates the transition of e-health services toward mobility and self-management.
Adaptability received the highest PIADS sub-score for both animated illustrations—particularly
for future eHealth services [21]. Such a result suggests that these tools are related more closely to
the environment in the sense that future eHealth can serve as adapters to liberate users and enable
them to pursue activities in daily life. Independence was imperative among older adults and is,
in the sense of control and choice, of great importance when older persons use e-health services [24].
Older persons with functional limitations reported that they were afraid of losing control and that
control was strongly connected to feelings of independence [25].
The correlation between increased age and lower anticipated psychosocial impact may be expected.
Previous research has shown that most of the older persons not have had their communication
with health services through personal visits or by making calls on a land-line telephone, and less
communication with health services via ICT [26]. The decreased psychosocial anticipations with
increased age might be because older persons in the pre-usage stage (not used ICT) were worried about
their capability of using ICT [16]. The oldest may not have had a possibility of using new technical ICT
solutions earlier, whether in private or in professional contexts. According to the conceptual model by
Peek et al. [16] it is important to see beyond psychosocial factors as contextual factors steer the level of
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technology use among older persons ageing in place. This paper investigates psychosocial factors in
relation to a given context with illustrated situations.
4.2. PIADS Scale as A Predictor for Readiness of eHealth
Adaptability was the highest rated score on the PIADS scale in both illustrations [21]. This was
interpreted as eHealth services are and will be enabling and liberating. This result indicates that
older persons in Sweden have a readiness from a psychosocial perspective to use eHealth services
because these services are perceived to positively affect the quality of life. The PIADS scale assesses
the experienced effects or the expected impact, prior to use, and can predict a use or a rejection [20].
Earlier research show that psychosocial aspects have been impacted when persons use assistive
technology as an outdoor powered wheelchair, electronic aids, or assistive speech recognition
software [27–29]. These aspects involve independence and regain control. This empowers the patient.
This is an important aspect among older adults [30–32].
Rantohul [14] showed that increased autonomy and improved quality of life played an important
role within the decision-making process to adopt eHealth services. The PIADS scale is based on
users’ opinion of how assistive devices (wheelchairs, hearing aids) impact the quality of life [25–28].
The PIADS scale could, therefore, be used as a predictor for the adoption of eHealth as the scale is
based on several quality of life aspects [33] measuring
Our goal was to assess the readiness for adoption of eHealth services among older person and,
therefore, we could have used the Technology Readiness Index (TRI) scale [34]. This scale measures
people’s technology readiness by assigning the questions to drivers (optimism and innovativeness)
and inhibitors (discomfort and insecurity) towards technology-based services. The PIADS scale is
explicitly constructed to measure quality of life aspects [35] and is, therefore, more suitable for our aim.
The UTAUT is criticised for missing essential predictors of technology use and is specific for older
persons, including biophysical, psychological, and contextual factors [16]. In the area of eHealth and
particularly telemedicine, the UTAUT has been extended to include experience and habit [36], doctor’s
opinion, computer anxiety, perceived security, etc. [37], because healthcare requires more constructs to
explain the behavioural intention underlying technology use. To the best of our knowledge, there are
no instruments to evaluate psychosocial outcomes in the area of eHealth. We consider the PIADS
scale to be a valid instrument for this purpose because it evaluates technologies that support personal
health [27,28]. The PIADS scale is usable as a predictor for acceptance and usage of eHealth services
since PIADS scale is designed to assess the expectation of devices regarding the dimensions adaptability,
competence, and self-esteem—dimensions that could be looked upon as relevant determinants of
eHealth adoption.
4.3. Methodological Considerations
The internal validity was strengthened by survey pre-tests, low internal data losses, a glossary
explaining the PIADS scale items, and a standardized procedure during interviews. During recruitment
not all of the randomly selected individuals were reached by telephone. Therefore, two alternative
methods were used. In the telephone interviews, the participants answering on each items verbally.
All items were explained in a defied way by the investigator if needed. In the altered case, the PIADS
scale and a glossary with explanations of each item was sent out by mail—the person filled in the
PIADS scale at home and sent it back by post. The manual for PIADS scale states that the investigator
shall ask verbally without a glossary. This difference is a limitation in the validity and reliability.
The participants answered all 52 items (both animated illustrations) at a single sitting.
The participants found this to be too many items. The following comments were noted in the log-book:
“I am too old to answer so many questions”, “this was so many questions”, and “how many minutes is this
going to take?”
As in our paper, Rantohul [14] also used pictures to illustrate eHealth services as a way to make
the interviewees familiar with eHealth services if they could not relate to any. Using illustrated
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animated pictures is a way to describe what people can do with systems [21,38]. Most of the studies of
technology acceptance by older persons are focused on one specific technology rather than generating
findings that are generalizable across technologies in a given context [16]. The illustrations helped
explain the context of the study and are suggested if the PIADS scale is used as an instrument prior to
actual usage or in stages of prototype development. More research is needed to explore if and how the
PIADS scale can be a part of an extended model or theory for acceptance of eHealth.
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