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Abstract— Within industrialized countries healthcare systems 
currently change to cope with the upcoming consequences of the 
demographic change. One of the most serious challenges is the 
maintenance of the area-wide supply chain of medical care 
despite the threatening shortage of physicians. In this context, 
telemedical services for communication between doctors and 
patients gain in importance. Crucial for the success of such 
electronic services is the choice of the medium, which must be 
appropriate for this special purpose of use and, finally, accepted 
by its users. In this paper, an exploratory survey was conducted 
to detect acceptance motives of five different media (face-to-face, 
telephone, videophone, video conference, interactive wall) in two 
different usage situations. 103 respondents participated (17-83 
years). Findings show that for the standard case, a face-to-face 
consultation is still highly preferred compared to any telemedical 
applications. For emergency situations, participants’ attitudes 
change: A telephone consultation was similarly well accepted 
than face-to-face communication. As the most comfortable 
service a face-to-face-consultation was corroborated, followed by 
the videophone consultation.  

Keywords: ehealth, telemedical consultation, teleconsultation, 
consultation medium, doctor-patient-communication, user 
acceptance, user preference, interactive wall 

I.  INTRODUCTION 
Meanwhile, the demographic change is a much-discussed 

phenomenon: Due to the postwar baby booms demographic 
disequilibria were created. The postwar generation consisted of 
an extremely large cohort of children compared to previous 
generations [1]. Taking the demographic imbalance, longevity 
among the elderly as well as improvements in healthcare into 
account, an increasing number of old and frail people has to be 
provided with healthcare in the near future [1] [2]. Therefore, 
aging societies have to manage problems as rising healthcare 
expenditures [3], or a higher demand for medical personnel [4] 
[5]. 

In order to cope with these upcoming consequences, 
healthcare systems of industrialized countries currently change. 
One of the most serious challenges is the maintenance of area-
wide supply of medical care despite the threatening shortage of 
physicians. For this, the integration of information and 
communication technology into the medical system has been 
identified as a promising solution [6]. In this context, 

telemedical services for the purpose of doctor-patient-
communication gain in importance. Firstly, they can facilitate 
an optimal allocation of the human resources of doctors [7], 
secondly, bridge the geographical separation between physician 
and patient without causing travelling costs and a waste of time 
for the patient (travelling time, waiting) [8], and thirdly, give 
patients the option of having doctoral advice remotely, 
independent of time and location [9]. 

Crucial for the success of such a service is the choice of the 
medium through which a medical consultation occurs [10]. As 
a consequence, the used information and communication 
technologies (ICT) must be appropriate for this special purpose 
of use and, finally, accepted by its users [11], which, 
consequently, is reflected in the health outcome (e.g. coping). 

For conceptualizing a teleconsultation service, that is 
accepted and actually used by the target group, it is necessary 
to understand its prospective user group. Especially patients’ 
requirements on and preferences for media must be detected 
and carefully integrated in the electronic designs. Furthermore, 
it is essential if patients’ preferences depend on demographic 
user characteristics, like age, gender, current health status, or 
technology affinity. Apart from these factors, the impact of the 
usage situation is also relevant, in particular differences 
between standard case and emergency case.  

Many projects dealing with electronic health services 
currently investigate potential and pitfalls of telemedical 
consultations and the nature of the medicated doctor-patient 
communication which is altered by the use if electronic media. 
They deal with effects of written and oral communication; 
likewise real time and time-shifted communication is 
considered. Unfortunately, most of the recent studies regard a 
consultation medium exclusively in isolation [12] [13] [14], 
instead of comparing different media and devices respectively. 
Hence, it is unclear, which medium users prefer for an ICT-
based medical encounter, if they would have the choice. Also, 
it is not understood so far to which extent the choice for an 
electronic medium mediating the doctor-patient communication 
is influenced by the situation, in which patients communicate 
with doctors.  

To bridge this informational gap, acceptance motives of 
four different devices for real time communication (telephone, 
videophone, video conference, interactive wall) are examined 
in this research. The medium face-to-face was also considered, Funded by the Excellence Initiative of German federal and states 
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as the conventional and well-known medium (baseline). It was 
integrated as an item in the media comparison of the study in 
order to investigate how important the traditional form of 
medical encounter still is in the era of electronic health 
services. The users’ preferences were investigated concerning 
their age, gender, health status, and technology affinity. 
Moreover, preferences for two different usage situations 
(standard case, emergency case) were detected. 

II. METHODOLOGY 

A. Participants 
103 participants, aged between 17 and 83 years, took part in 

this study (M = 49.97, SD = 17.93). 50.5% of the sample are 
female, 48.5% male, 1% is unknown. To investigate if 
preferences for certain media differ depending on age and the 
affiliation to a certain technology generation, the sample was 
split in three age groups referring to three different technology 
generations: The first group is aged between 17 and 35 years 
(M = 28.85, SD = 4.89, 51.5% female/ 48.5% male), the 
second between 36 and 60 years (M = 51.27, SD = 6.99, 60.0% 
female/ 40.0% male), and the third between 61 and 83 years 
(M = 67.76, SD = 5.95, 43.2% female/ 56.8% male). 

Besides age, the respondents’ state of health was paid 
attention. Mainly older people (50+) were addressed because 
the prevalence for chronic diseases increases with rising age 
[15]. Potential participants were recruited in the authors’ social 
networks as well as in pertinent online forums, self-help groups 
for chronically ill patients (prevailing cardiacs), and senior 
online communities. Finally, 60.2% of the respondents (n = 62) 
stated to be healthy. This group is aged between 17 - 83 years, 
(M = 45.45, SD = 17.57, 49.2% female/ 50.8% male). N = 37 
(35.9%) affirmed being chronically ill, which requires seeing 
one or more doctors regularly. The age range in the chronically 
ill group is 21-82 years (M = 57.97, SD = 17.57). Among the 
chronically ill persons, 48.6% are female, 51.4% male.  

Owing to the fact that different ICT are assessed in this 
study, respondents’ attitude towards technology must be 
considered as well. Based on the variable technology affinity, 
the sample was split in two groups: 43.8% of the respondents 
were assigned in the group with a low technology affinity, 
56.3% belong to the high technology affinity group. 
Concerning the three age groups, the relation between low and 
high technology affinity was almost in balance in all groups. 
Only the youngest group showed a predominantly high 
technology affinity (71.9%). In contrast to this, the gender 
distribution is very unequal: 81.0% of the group with low 
technology affinity are female, only 19.0% male (group with 
high technology affinity: 24.5% female, 75.5% male). Between 
the self-assessment of healthy and chronically ill people 
concerning technology affinity no significant differences were 
found (high technology affinity: 64.8% healthy, 35.2% 
chronically ill; low technology affinity: 59.5% healthy, 40.5 
chronically ill). 

B. The Questionnaire 
In order to get a deeper insight in users’ medial preferences 

for telemedical consultations, a method had to be chosen which 
allows collecting comprehensive opinions of prospective users, 

as well as a large number of respondents. For this reason, the 
questionnaire method was applied. 

The questionnaire was organized in three different sections: 
The first part consisted of a query of demographic and health 
data with respect to participants’ age, gender, and health status. 
Section two was about participants’ general attitude towards 
technology. Instead of measuring user experience (frequency of 
use, perceived ease of use) participants’ technology affinity 
was explored. This variable was modeled out of test persons’ 
self-assessment in five categories: technology enthusiasm, 
interest in technology, distrust of technology, ability to use 
technology, and technical understanding. In the third section 
four telemedical services for remote doctor-patient-
communication were delineated. Each of them focused another 
consultation medium: a telephone, a video conference on an 
computer monitor, a videophone, and a new ICT, a so-called 
interactive wall, which refers to a wall-sized multi-touch 
display and which was lately introduced in telemedical 
scenarios [16] [17]. All devices were explained with respect to 
the presentation of the interlocutor, in particular, if, how and 
which part of the interlocutor is visualized depending on the 
device. Furthermore, it was specially emphasized that the 
presentation was reciprocal: One interlocutor is similarly 
presented for the other, as the other receives him/her verbally, 
and, depending on the device, also visually. In order to 
illustrate the functionality of the devices, each of them was 
depicted (Fig. 1).  

Figure 1.  Visualization of consultation media in the questionnaire 

Afterwards, a query about five media was added. 
Respondents answered questions by favoring one of the four 
telemedical services, respectively devices, or the medium 
through which a medical encounter usually occurs: a face-to-
face talk. It was integrated as an item in the media comparison 
of the study to investigate how important this traditional 
medical encounter still is in the era of eHealth. The query 



implied questions to measure the general willingness to use 
media for a (tele)medical encounter depending on the usage 
situation. Respondents’ preferences for a (tele)medical 
encounter in the standard and in a emergency case were 
measured. An emergency encounter was defined as a situation, 
in which the respondent needs advice of her/his doctor 
urgently. It was also emphasized that in both situations the 
consultation would be executed by a physician respondents 
already know, e.g. ‘their’ (family) doctor. Moreover, it was 
assessed which medium facilitates the most comfortable 
(tele)medical encounter.  

C. Research Variables 
In this study, respondents’ age, gender, health status, and 

technology affinity were considered as independent variables. 
Three age groups were formed in order to detect age-specific 
preferences for media, and to compare younger, middle, and 
older aged people as well as three different technology 
generations (computer, household and early technical 
generation, [18] [19]. Gender is regarded for contrasting data of 
female and male participants, which could have different 
communication styles and attitude toward the use of electronic 
media in the doctor-patient communication [20] [21]; health 
status for investigating differences between healthy and 
chronically ill respondents [22]. Technology affinity was 
assessed in order to learn if users’ general attitude towards 
technology influences medial preferences [23]. As dependent 
variables, the willingness to use certain media for a medical 
encounter a) in the standard case, and b) in case of emergency 
were measured. Additionally, the comfort of the media in the 
standard case was considered as a dependent variable. 

III. RESULTS 

A. Medial preferences for a medical encounter in the 
standard case 
Comparing the five types of medical encounter directly, 

respondents have a clear favorite. According to participants’ 
opinion, the face-to-face consultation is with 82.7% by far the 
most preferred type of medical encounter. Only 17.7% chose 
ICT based services (6.3% videophone, 4.2% video conference, 
4.2% interactive wall, 3.1% telephone) (Fig. 2).  

 

Figure 2.  Medial preference for a medical encounter in the standard case 
(in %) 

If the comfort of these five types of medical encounter is 
assessed, face-to-face is also the most common preference 
(42.1%). However, the overall distribution of the collected 
votes changed: 53.7% of the sample chose telemedical services 
as the most comfortable medium. 24.2% respondents opt for 
the videophone service, 11.6% for the interactive wall service, 
and 7.4% for the video conference service. 4.2% voted for none 
of the options (Fig. 3).  

 

Figure 3.  Medial preference considering the comfort aspect (in %) 

Among the three age groups, preferences considering the 
comfort aspect differ completely. The oldest group favored the 
videophone service (38.9%). It is closely followed by the face-
to-face encounter, which was chosen by one third of the older 
respondents. 13.9% opt for the video conference service, 5.6% 
for the telephone as well as the interactive wall. 2.8% picked 
‘None’ (Fig. 4). 

 

Figure 4.  Medial preference of three age groups considering the comfort 
aspect (in %) 

The middle-aged group prefers to talk to a doctor face-to-
face (42.3%). 26.9% of them voted for the videophone 
encounter, 15.4% for the telephone, 11.5% for the interactive 
wall, and 3.8% for none option. Interestingly, no representative 
of this group opt for the video conference service. 

Half of the youngest group of this sample chose the face-to-
face-consultation. 20% of this group assessed the interactive 



wall consultation as the most comfortable type of medical 
encounter.13.3% opt for the telephone, 6.7% the video 
conference, and 3.3% the videophone. ‘None’ was chosen by 
6.7% (Fig. 4).  

Regarding the comfort aspect under consideration of 
gender, no major differences were found: Both genders believe 
the face-to-face talk with a physician is the most comfortable 
type of medical consultation (34.8% female, 47.9% male), 
followed by the videophone consultation (30.4% female, 
18.8% male). 15.2% of female participants prefer the 
telephone, while only 6.3% of male respondents would use it. 
13.0% females and 10.4% males opt for the interactive wall 
encounter. The video conference was chosen by 10.4% of the 
men, and 4.3% of the women. 2.2% females, and males picked 
‘None’ (Fig. 5).  

 

Figure 5.  Gender aspects: medial preferences considering comfort (in %) 

According to the choice of the chronically ill, face-to-face 
is the most comfortable alternative (41.7%), but closely 
followed by the videophone with 38.9%. 8.3% of the 
chronically ill respondents opt for the video conference talk, 
5.6% for the interactive wall encounter, and 2.8% for the 
telephone consultation. 2.8% chose ‘None’. Figure 6 shows the 
outcomes.  

 

Figure 6.  Health status of participants: medial preferences considering 
comfort (in %) 

The healthy also favored the face-to-face encounter 
(42.4%), however, 52.7% preferred ICT based solutions 
(telephone, videophone, interactive wall: each 15.3%; 6.8% 
video conference). 5.1% went to ‘None’ (Fig. 6). 

Medial preferences differ when investigating participants’ 
technology affinity: People with a low technology affinity 
assessed the videophone service as the most comfortable 
(40.0%), while 32.5% voted for the face-to-face talk. The 
telephone encounter received 15% of the votes of respondents 
with low technology affinity. 

The video conference and the interactive wall obtained each 
5.0%. 2.5% picked ‘None’. Consequently, 65% of the group 
with a low technology affinity opts for ICT based solutions. 
Among the participants with a high technology affinity, a clear 
preference for the face-to-face consultation is obvious (48.1%). 
Telemedical services were chosen only by 46,7% (16.7% 
interactive wall, 13.0% videophone, 9.3% video conference, 
7.4% telephone).‘None’ was chosen by 5.6% (Fig. 7).  

 

Figure 7.  Technology affinity of participants: medial preferences considering 
comfort (in %) 

B. Medial preferences for a medical encounter in case of 
emergency 
Apparently, the usage situation has an impact on 

participants’ preferences for the type of medical encounter. 
Whereas the face-to-face-consultation (82.7%) was favored in 
the standard case, only 30.5% of the respondents opt for it in 
case of emergency. Thus, telemedical services are preferred in 
case of emergency (67.4%). The most popular service is the 
telephone consultation in this scenario (33.7%), followed by 
the videophone (14.7%), the video conferencing (11.6%), and 
the interactive wall (7.4%). 2.1% picked ‘None’ (Fig. 8). 

In particular, the oldest groups first choice in case of 
emergency is the telephone consultation (30.6%), second 
choice is the face-to-face talk (25.0%). 22.2% opt for the 
videophone, 19.4% for the video conference, and 2.8% for the 
interactive wall. 2.8% voted for ‘None’. 

Among the middle-aged group, the medium telephone is 
also preferred (34.6%), followed by the face-to-face 
consultation (23.1%). The rest of the votes of this group are 
distributed across the remaining media as follows: 19.2% 
indicate to select videophone, 15.4% opt for interactive wall, 



3.8% of the sample selects video conferencing. ‘None’ was 
picked by 3.8%. 

 

Figure 8.  Medial preference for a medical encounter in case of emergency 
(in %) 

However, the face-to-face encounter is even preferred by 
the youngest group in case of emergency (43.3%). The 
telephone service (40.0%), the video consultation (6.7%), and 
the interactive wall (6.7%) follow in the ranking. 3.3% went to 
‘None’. No representative of this age group favored the 
videophone (Fig. 9). 

 

Figure 9.  Medial preference of three age groups in case of emergency (in %) 

Also in this usage situation, gender differences barely exist: 
Both genders first choice is the telephone consultation (female 
32.6%, male 35.4%), their common second choice is the face-
to-face encounter (female 28.3%, male 31.3%). More women 
(23.9%) than men (6.3%) favor the videophone service. 
Regarding the video conference service, it is vice versa: More 
males (14.6%) opt for it than females (8.7%) did. 4.3% women, 
and 10.4% men chose the interactive wall. 2.2% (female), 
respectively 2.1% (male) went to ‘None’ (Fig. 10). 

In case of emergency, the chronically ill prefer as well as 
the healthy the telephone consultation (chronically ill 30.6%, 
healthy 35.6%). The face-to-face encounter is picked by 27.8% 
of the chronically ill, and by 32.2% of the healthy respondents.  

 

Figure 10.  Gender aspects: medial preferences in case of emergency (in %) 

Among the chronically ill, the videophone is chosen by 
27.8%, but only by 6.8% of the healthy. The video 
conferencing as communication medium achieved almost the 
same amount of votes: 11.9% of the healthy, 11.1% of the 
chronically ill chose it. 10.2% of healthy people favor the 
interactive wall in case of emergency, while only 2.8% of 
chronically ill pick this alternative (Fig. 11). 

 

Figure 11.  Health status of participants: medial preferences in case of 
emergency (in %) 

By comparing participants’ medial preferences in case of 
emergency under consideration of their technology affinity, 
significant differences were found: People with a high 
technology affinity favor receiving medical support by their 
doctor through the telephone in this scenario (32.5%), closely 
followed by the face-to-face consultation. The other ICT based 
services were picked less (13.0% for the video conference, 
11.1% for the interactive wall 5.6% for the videophone). 

The group with the low technical affinity preferred the 
telephone encounter as well (32.5%), and also closely followed 
by the face-to-face talk (27.5%). Furthermore, the videophone 
achieved the same amount of votes (27.5%). The video 
conferencing service was favored by 10.0% of this group. Only 
2.5% chose the interactive wall. In Fig. 12, the descriptive 
outcomes are visualized. 



 

Figure 12.  Technology affinity of participants: medial preferences in case of 
emergency (in %) 

IV. DISCUSSION AND CONCLUSION 
Findings on the medial preferences show that a face-to-face 

consultation is still highly preferred compared to telemedical 
applications in the standard case. Regardless whether 
respondents were older or younger, female or male, healthy or 
not, the traditional type of medical encounter is the first choice. 
Even while regarding respondents’ technical affinity, no 
significant differences were found. 

This fact is attributed to the impact of electronic health 
services in these times. In the majority of western countries, the 
need of telemedical services and their importance for a 
comprehensive and economic health care is uncontroversial. So 
far, however, and this is a critical point, electronic services 
have been poorly implemented in the existing healthcare 
systems so far [24] [25]. Most of these applications are only in 
the early stadium of prototyping and testing [26]. 
Consequently, there is a lack of user experience with 
telemedical services among patients, users respectively [27] 
28]. So, one possible interpretation of this result is that people 
could only prefer what they have experienced so far, at least for 
the standard case. 

In addition, some of them also complained about an 
obvious fact in the additional comments: A physical 
examination by a physician (e.g. auscultation) is not possible 
through telemedical services. Thus, these services can be 
appropriate for talk-based encounters (e.g. discussing vital data 
in monitoring checkups). 

Considering the comfort aspect, the face-to-face 
consultation is also most widely chosen, but the electronic 
health services gain in attractiveness for the patients as well. At 
least, more than half of the respondents assessed a telemedical 
solution as the most comfortable type of medical encounter. 
This can support the previous hypothesis, too. The telemedical 
services facilitate bringing physician and patient together 
without wasting the patient’s time (travelling, waiting) [29]. 
Besides, the patient can have doctoral advice remotely, 
independent of time and location. Obviously, these facts 
enhance patients’ comfort. Here again, a lack of user 
experience could be the reason for this result [27] [28].  

Another possible explanation could be that comfort means 
something different to users than the obvious advantages of the 
ICT based medical encounters. In the additional comments, 
some of them stated that visiting their doctor “is something 
personal” and that the delineated telemedical services were 
“too anonymous”. This findings confirms outcomes of 
Stanberry [28] who concludes his paper on barriers and 
opportunities of telemedicine in the 21st century as early as in 
the year 2000:  

„The sceptics of telemedicine are right to insist that 
it should only be used where a clear case can be made 
for its implementation based upon clinical need, cost–
benefit or the improvement of the quality of a health 
service, because the inevitable result of our 
overenthusiastic development of technologies for distant 
consultation and treatment – no matter how fast we can 
be treated in the future – will be the loss of the one 
intangible thing that we most value about traditional 
health care: the comfort and compassion human beings 
can only truly bring each other when they are face to 
face“ (Stanberry, 2000, p. 627). 

From the patient’s point of view, subsequently, comfort 
could be operationalized differently. Comfort could mean 
having their doctor in the immediate proximity, wherefore the 
patient could just go to his/her place and see her/him face-to-
face instead of her/his picture transmitted on a screen. It can 
also mean the physicians’ (familiar) reliability, which is not 
affected by the reliability of any ICT. In order to model the 
factor comfort in the context of telemedicine properly, and 
hence, to understand patients’ needs and requirements on 
telemedical service, it is necessary to explore patients system of 
values in additional (qualitative) research (e.g. interview 
studies).  

For emergencies, participants’ preferences toward the 
appropriate communication medium changes: A telephone 
consultation was similarly accepted as face-to-face 
communication. In total, telemedical services were preferred. 
This can be explained by the fact that time is the most crucial 
factor in case of an emergency. In this usage situation, patients 
want to be medically treated as soon as possible, and are more 
willing to receive healthcare support through telemedical 
applications than in the standard case. Actually, people with a 
low technology affinity begin to change their opinion and to 
think an ICT based consultation could be use- and helpful in 
case of emergency. Even when it is exclusively for the purpose 
of letting a doctor appear on the screen of a videophone just to 
calm the patient down, until an ambulance arrives only a few 
minutes later at her/his place. 

In conclusion, telemedical services are a promising solution 
for maintaining the area-wide supply of healthcare at times 
when medical experts are rare, and an enormous amount of 
patients has to be treated medically. In this study, user 
characteristics influence acceptance motives to different 
degrees: Age-specific differences were more striking than 
gender, or health status effects (which is also linked to age). 
Technology affinity can play an important role as well, 
however, the usage situation determines patients’ acceptance 
motive the most. 



V. FUTURE WORK 
It is obvious that the exclusive focus on two general usage 

situations, the standard case and the emergency case, is 
insufficient for a comprehensive understanding of users’ 
acceptance motives for the mentioned telemedical services. 
Crucial acceptance factors of these concepts – apart from user 
characteristics – have not been identified yet. For this reason, 
an additional questionnaire-study will be run, in which three 
different usage scenarios will be delineated to a more precise 
extend. To identify potential usage barriers, study respondents 
will assess usage conditions of each telemedical service.  
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