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6  Geriatric trauma patients as research subjects in a 
technology-driven research project
A preliminary field report
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Abstract
This article highlights methodological and ethical challenges in research with adults 
of older and oldest age, by presenting field experiences of the current research project 
“Motion Monitoring of Geriatric Trauma Patients – Explorative Study on the Rehabil-
itation Process after Hip Fracture Using Sensor-based Data”. Depiction of the survey 
situation, with regard to the subjects in particular, can serve as practical examples for 
designing future research projects.

The group of older adults is a rather large and growing group for which research 
is required, especially concerning their heterogeneity, their individual autonomy and 
quality of life. It is assumed, that research designs of studies on the target group must 
be specifically adjusted, in particular when considering the attribution of vulnerabil-
ity of the group members. At the same time, it is not clear yet what exact specifics of 
the subjects and target group must be considered in research designs, as surprisingly 
little is known about the target group as subjects and corresponding theories have 
been insufficiently tested.

The exploratory long-term design of the research project presented in the second 
section of this chapter has a positive evaluation of an ethics committee. Still ethical 
challenges occurred in the field situation, that are illustrated in the third section of 
this chapter, by providing information on the patients, their role as research subjects, 
how they were recruited, how an informed consensus was reached, and in some cases 
how participation was rejected or abandoned. After a summary, the end of the paper 
is marked by recommendations on how to design future research projects.

Cumulatively it must always be expected that interaction between researchers 
and research subjects of this target group can become very intensive, what requires 
to follow clearly defined procedures and at the same time to be prepared to act flex-
ibly.

6.1 Introduction

The geriatric environment is determined by caregivers and relatives, but also by care 
levels, cognitive impairments and, above all, by geriatric patients as well as the in-
terplay between these groups and numerous social, healthcare and medical condi-
tions. Geriatric patients belong to a heterogeneous group of very old people; therefore 
evidence-based research encounters various methodological challenges (Deutsche 
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Akademie der Wissenschaften 2015). In addition, there are frequent prejudices and 
biased views of older people in society that influence caring processes and medical 
interventions (Trojan 2002) as well as geriatric research. Therefore, it seems reason-
able, first, to further advance the development of research guiding hypotheses for 
geriatric research and, second, to do so in a morally informed approach in order to 
gain robust empirical knowledge about geriatric patients.

To begin with, a definition of geriatric patients and a brief overview of the terms 
to describe the feature “age” of these patients. A person of a so-called oldest age of 80 
or more years of life can be a geriatric patient by definition. Actually, chronological 
age does not define a geriatric patient completely, but rather a health condition called 
multi-morbidity and an age above 65, in general from 70 years of age on (Sieber 2007). 
Persons in this age group are called “older persons” or “older people” or “persons/
people of older age”, according to suggestions of Avers et al. (2011), who criticise the 
use of the term “elderly”. Multi-morbidity means that there are two or more health 
conditions, often chronical, that require treatment (Eckardt and Steinhagen-Thies-
sen 2012). A central goal in the treatment of geriatric patients is to preserve autono-
my and quality of life, especially when it is at risk due to an increased vulnerability 
(Denkinger et al. 2018). Therefore, if an age-associated physical and cognitive decline 
emerges, as well as a growing state of vulnerability, a patient defines as geriatric too 
(Sieber 2007). This situation is called frailty which is a term that as yet lacks a pre-
cise definition (Denkinger et al. 2018). Statistics show that most industrialised coun-
tries, as well as many other, particularly developing, countries, are undergoing strong 
demographic change (Central Intelligence Agency 2018; The World Bank 2018). As 
a result, the number of older persons and adults of the oldest age is growing tremen-
dously and at the same time the average life expectancy of these people is increas-
ing. In other words, more of the older people live longer. It is very probable that this 
trend will be associated with an increase in geriatric diseases and multi-morbidity 
among the oldest agers (Hayward and Warner 2005). At the same time, there is hope 
that geriatric measures to improve health can maintain quality of life into old age 
(“healthy life expectancy”). To put it in the words of the World Health Organization 
(2012): “Good health adds life to years”. In order to manage these changes and devel-
opments, medical and technical innovations are increasingly being sought to help to 
take care of older persons and oldest persons. The employment of technology in care 
will undoubtedly change the lives of patients and many other stakeholders as well as 
the work of caregivers (Abeles et al. 2017; Barth and Doblhammer 2017; Becker and 
Pfeiffer 2012; Claßen 2012; Normahani et al. 2015).

Therefore, it should be a research priority to closely examine the use of such tech-
nologies for geriatrics, whether in the form of pilot projects or laboratory experiments 
(Duh et al. 2006; Becker and Klenk 2010), in order to be able to make judgements 
about age-appropriate design of technology and to ensure that autonomy and quality 
of life of all stakeholders are preserved (Schulz et al. 2015).
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It is to be expected that innovative technologies such as motion trackers or de-
vices for the Internet of Things will be integrated into the lives of older people in the 
future (Schulz et al. 2015). Researching these technological innovations has become 
a high priority in geriatrics recently, mostly as pilot projects or under laboratory con-
ditions; particularly, age-appropriate design and whether and how technology can 
sustain autonomy and quality of life of prospective users are examined. However, 
it is precisely in such research that methodological challenges arise. Among other 
things, the fact that assistive technologies are not yet widely disseminated (Becker 
and Klenk 2010; Weber 2017) makes research in actual care settings and under real 
conditions extremely challenging (Altenbuchner et al. 2019). Research in this area is 
also hampered by the fact that it is not always clear whether the results are essentially 
attributable to the technology used or to the patients or their personal traits. Another 
challenge is the vulnerability of patients with geriatric trauma, as there are many eth-
ical aspects affecting research in these cases – this is true for laboratory research, but 
even more so for field studies.

It is the aim of the project described in this paper to explore physical motion of 
older and oldest persons as well as the measurement instrument, which is a custom-
ary motion tracker. Due to a research and knowledge gap concerning physical activity 
and behavior patterns in the actual living environments, it is necessary to conduct 
such studies. Thus, the following section will present preliminary results in order to 
shed light on the methodological challenges of research with older and oldest people 
in general and in connection with technology in particular. Although the research 
design of the project, which is described in the following section, was positively eval-
uated by an ethics committee of the University of Regensburg, it has to be noted that 
the handling of the project’s target group poses multiple ethical challenges. In order 
to better illustrate these challenges, the third section provides detailed information 
on the patients, their role as research subjects, how they were recruited, how an in-
formed consensus was reached, and in some cases how participation was rejected or 
abandoned. After a summary, the end of the paper is marked by recommendations on 
what needs to be considered in future research projects.

6.2  The research project: Motion monitoring of geriatric trauma 
patients – explorative study on the rehabilitation process 
after hip fracture using sensor-based data

In a nutshell, the aim of the project is to formulate assumptions and hypotheses about 
the mobility of geriatric trauma patients after a hip fracture. Although this is a rather 
large group, surprisingly, there is very little valid evidence on the mobility of geriatric 
patients, although mobilization is an essential part of treatment and an important 
therapeutic objective after a hip fracture (Hahn and Winker 2000; Rapp et al. 2012). 
Rapp et al. (2019) provide a systematic literature review on the epidemiology of hip 
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fractures. On the one hand, in western countries, 75 % of hip fracture patients are 
female. It is suspected that such injuries are typical for women, as they have a high-
er average life expectancy in Western countries, but older women at the same time 
often suffer from diseases such as osteoporosis. On the other hand, it is known that 
men in retirement and nursing homes fall more often and have a higher mortality risk 
six months after a hip fracture than women. A person who already suffered from a 
fracture has a higher risk of a secondary fracture. Current fall prevention programs 
and medication seem to be not sufficient to reduce the large number of hip fractures. 
Moreover, demographic change over the next three decades is expected to result in an 
increase in hip fractures (Lohmann et al. 2007). Only a few recent studies examined 
physical activity with body-worn sensors, and these have methodological limitations. 
Benzinger et al. (2014), who measured physical activity after hip fracture, used a pre-
post-design at admission in a hospital and two weeks later. No continuous measure-
ment was possible and therefore no variability in physical activity can be demonstrat-
ed. During the two days of monitoring, the time frame was only up to nine hours per 
day and patients of the geriatric rehabilitation centre had to perform different types of 
mobility assessments. Taraldsen et al. (2011) evaluated whether a body-worn sensor 
could be used to monitor mobility of persons suffering from neurological impairment. 
They found the sensor to be valid in measurement but mention the limitation that 
activities could not be tracked under everyday life conditions. Both studies recruited 
their patients on the ward and were ethically approved.

In the project described here, mobility is operationalized with the variables steps 
and time, which are measured with sensors that are built into a commercially avail-
able motion tracker. The study is designed as an explorative long-term study that does 
not include medical intervention. The methodological approach is descriptive and 
explorative and is performed in a geriatric trauma department in a hospital with pa-
tients living there while they are on the ward and undergoing initial rehabilitation 
as well as after they have returned home. Participation is voluntary and based on 
an informed consensus obtained by signing a consent form. Information about the 
project given to the patients emphasized the right to withdrawal without further con-
sequences. Although no medical or physical treatment is part of the research design 
and wearing the device as well as follow up visits at home posed only a minimal risk 
to the patients, it has to be admitted that a greater then minimal risk occurs due to 
the continuous monitoring of vital data of the patients. During the study, the data 
collected is read once a month from the motion tracker. On this occasion, patients 
receive feedback on their mobility; they are told how many steps they have taken. 
Patients can see their individual achievements through time. The regular visits and 
the feedback might add value to the participation of the patients. For some of them 
those visits are a rare opportunity to have social contacts. In addition, the information 
about the level of activity can motivate patients to achieve even more. Both aspects 
would support the principle of beneficence because patients’ well-being would be 
improved. However, it needs to be considered that this can also be a certain risk since 
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increased motivation can lead to overburdening activities; furthermore, the insight 
that a patient has achieved nothing or not much can also demotivate which can lead 
to even less physical activity. In both cases the principle of non-maleficence would be 
violated because patients could be harmed.

It should also be emphasized that the data collected in the project do not yet 
allow for medical and/or therapeutic interpretation; the purpose of the study is first 
to create an explorative database that can be used to derive research hypotheses and 
possible medical indicators. Furthermore, it should be noted that even a preliminary 
interpretation of the data communicated to patients may have effects that could lead 
to bias in further data collection or demotivate patients to the extent that it could 
cause harm to patients. For up to a year the motion tracker continuously collects data 
on how many steps have been taken. The opportunity of long-term recording and the 
low cost of the motion trackers used motivate the utilization of commercially avail-
able devices. The motion tracker is worn and looks like a wristwatch, which increases 
comfort. This helps to ensure that it is not forgotten and that data collection is not 
interrupted. With those motion trackers used in the study GPS location monitoring is 
impossible.

To reduce risk, data can only be read out by two project members knowing the 
necessary passwords and project e-mail accounts, that belong to the University of 
Applied Science Regensburg (OTH); the patients are not able to do this due to a lack 
of technical knowledge and access credentials. But even if they had this knowledge, 
they would not be able to access the data because most patients do not have comput-
ers, laptops or similar devices – but their mostly younger relatives have such devices. 
If a research subject would want to have digital access to the data, then it would be 
necessary that they had access to the Internet at home. Due to data protection reg-
ulations and requirements from the ethics review, patients would have to log in via 
the University, as the data can only be accessed there. This would therefore entail a 
considerable effort for the patients. However, to this day no research subject wanted 
access to the data, but were satisfied with oral feedback.

The credentials do not contain any personal information; they only refer to the 
motion tracker identifier. For example, the username as a pseudonym could look like 
this: “Mr. Tracker Twenty”. The personal data of the patients are stored exclusively 
on paper separately from the collected data, so that data protection is guaranteed. All 
statistical evaluations use only pseudonyms so no digital data linking with personal 
and health-related data is possible. As soon as the project is finished, all accounts will 
be deleted. To meet DFG (Deutsche Forschungsgemeinschaft) standards, raw data 
sets will be stored on University servers.

The continuous, individualized and objective measurement of motion data aims 
to discover clusters using explorative data analysis (EDA) and to develop predictors 
for the quality of treatment and therapy after a hip fracture. In addition, further hy-
potheses for research will be formulated, especially with regard to cognitively im-
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paired patients (e. g. dementia or delirium), as these persons are often not considered 
in corresponding geriatric assessment tools.

Preliminary results on how to measure physical activity with a commercial mo-
tion tracker can be found in the text of Altenbuchner et al. (2018). The data collected 
so far show that after a very uniform period of time at the beginning of the measure-
ment, patients begin to behave very differently. Cluster analysis shows three-cluster 
solutions with significant differences for the average amount of steps per patient 
during time. It is hoped that the long-term study will provide more data that can be 
used to examine the three-cluster solution. Possible hypotheses might be found with 
regard to predictors for rehabilitation; this might help to find out in what stage of re-
habilitation the monitoring of physical activity could be used to predict the potential 
success of individually adapted rehabilitation (Altenbuchner et al. 2019).

6.3 The Patients

6.3.1 Geriatric trauma patients as research subjects

Patients involved in the study are on average 86 years old (± 7.1) and suffered a hip 
fracture. Treatment and therapy of such injuries with regard to the age group is com-
plicated due to side conditions like dementia and special care needs. It is expected 
that these factors will increase up to 70 % in the next three decades and even 150 % 
for people over 80 years (Lohmann et al. 2007). Suffering an injury like a hip frac-
ture increases the risk of a subsequent fracture (Kretschmer et al. 2017). Postopera-
tive mobilization is essential in preventing muscular atrophy and contractures (Hahn 
and Winker 2000). Patients with dementia also benefit from physical activity therapy 
(Clare 2017; Bork 2017; McGilton et al. 2013). A continuous measurement and there-
fore observation of mobility would allow the development of complex and person-
alized interventions (McGilton et al. 2013). Geriatric mobility valid assessment tools 
and tests exist but due to everyday variability, individual conditions, time aspects 
or cognitive status they often cannot be employed. Furthermore, they only provide 
information about mobility and physical ability with regard to a particular moment in 
time. Thus, the question of how to adequately measure physical activity with regard 
to geriatric patients and persons of the age group to a large extent remains unan-
swered (Altenbuchner et al. 2018).

The design of the project described here does not include medical intervention or 
physiological treatment, but oral and written feedback on the data collected. Patients 
get to see how many steps they took on average week by week; differences in com-
parison to the last month and a graph showing the development since the first day of 
measurement are also provided. The feedback is provided as a slide show presenta-
tion on a tablet PC in order to allow the patients to slide back and forth and zoom in 
easily. Additionally, they get a printed version to keep and to show their relatives. It 
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is quite likely that the feedback motivates patients to be more active and to take more 
steps as they would without the feedback, which poses a methodological problem. 
However, the feedback is necessary from an ethical point of view for not providing 
it would violate the principle of beneficence since the feedback might improve the 
quality of life of patients.

Irrespective of such details, the fundamental question is whether such vulnerable 
patients (Wild 2014) should participate in a long-term study of this kind at all. Patzig 
(1986) argues that participation is morally expected, as it could contribute to the com-
mon good. Patients who are treated in university hospitals or general hospitals where 
research is carried out expect the best possible treatment based on state-of-the-art 
of research and science. Therefore, these patients in particular would be obliged to 
participate in research projects, even if they did not benefit from them themselves. 
Even older people who could no longer benefit from positive results and findings of 
such studies would have a moral obligation to society of the future (Laslett 1995). The 
common good is often used as an argument in the human sciences and medicine with 
reference to public health (Osieka 2006).

There are specific moral guidelines for research with cognitively impaired pa-
tients; the decision to participate in studies and research projects should not be tak-
en easily by legal guardians or caregivers (Patzig 1986). The German Ethical Council 
also emphasises this with regard to patients with dementia (Deutscher Ethikrat 2012) 
whose right to self-determination (Freier 2014) has to be taken into account. In the 
best interest of the patient this right can also be exercised on behalf of the patient by 
a legal guardian, but nobody should be urged into participation, even if this would 
mean that research progress is slowed down (Patzig 1986).

Within the project, those patients who did not wish to participate in the project 
always informed the project staff directly and confidentially. In some cases, however, 
it may be assumed that the consent of some patients to participate was given far too 
thoughtlessly. In one case, a relative said not to be caring whether a patient would 
participate or not, so the decision was ultimately up to the project staff. From a moral 
point of view, this is of course unacceptable, as the right to self-determination would 
be so disregarded. Either the patients have to decide for themselves or those persons 
who have to decide on their behalf but not the project members. For that reason, the 
patient was excluded from the sample. Some patients said that they would participate 
as long as there was no effort for them. These experiences suggest that the idea of 
informed consent is an ideal that is not always fully realized.

A patient suffering from a physical impairment requested detailed information 
about the project, but a relative refused to accept to take the information and there-
fore the patient did not receive it. Although the aim was to involve all new patients 
admitted to the ward in the project, another patient in the hospital was not informed 
that there was an opportunity to participate in the project because the patient suffers 
from a psychiatric condition that leads to delusions (as a relative informed us). The 
relative still wanted the patient to take part in the study. However, a situation where 
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strangers visit at home in order to get data from the motion tracker can be horrifying 
and does not meet the principle of non-maleficence that demands the reduction of 
suffering (Osieka 2006). Thus following Freier (2014) sometimes autonomy – in this 
case autonomy to take care in the study – has to be restricted by the researcher, if 
circumstances show that the situation caused by a previous decision can be over-
whelming for the patient, even if the caregiver would agree anyway. Due to the occur-
rence of a flu wave, some other patients who were in poor health and therefore had 
to be considered particularly vulnerable could also not be included in the study. This 
shows that participation in research must ultimately be decided on a case-by-case 
basis (cf. Wild 2014).

6.3.2 Recruitment

The recruitment of the patients took place in the geriatric trauma ward of the cooper-
ating hospital. Before the study began, meetings were organized on the ward and in 
the department. With the help of letters containing photos, telephone numbers and 
e-mail addresses, the project members introduced themselves to the nursing staff, 
physiotherapists and ergotherapists. It was important to build trust so that the proj-
ect staff could move freely around the ward. A good relationship with the healthcare 
professionals was essential for the project, as they were responsible for encouraging 
patients to participate. They were the first to ask the patients whether they would 
agree on whether the project members would be allowed to inform them about the 
study. Some patients also asked nurses or doctors if they thought that patients should 
participate. Since the aim of the project was to carry out a full survey all patients 
or their guardians had to be contacted. The full survey should also include patients 
with cognitive impairments, as this group of patients can also benefit from physical 
therapy (Clare 2017; Füsgen 2008; Huxhold 2012). To date, only two patients could 
not be invited to participate because they had to be isolated due to health reasons. 
In general, it was important to always remember that patients were recovering from 
a fall resulting in a hip fracture and subsequent surgery which meant they were in a 
difficult situation.

During recruitment, patients are usually visited in their hospital rooms, as these 
are the only rooms where a certain level of privacy can be provided. However, this pri-
vacy is limited because it is very likely that another patient will be in the room as well 
nurses, visitors or other patients might enter. Many patients know the project staff 
and the project because they have already met them in the lounge and heard about 
the project. All in all, it can be said that the conditions under which patients can be 
recruited are very far from the ideal of existing moral guidelines or other regulations. 
However, it is hardly possible to create better conditions in everyday clinical practice. 
Further elaborating Patzig’s (1986) argument that patients have a certain duty to par-
ticipate in research if they are treated in university hospitals it might be assumed that 
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it may be common knowledge that usually research is going on there and that social 
conditions are far from being optimal.

Recruitment followed a standardised and binding procedure for the project staff, 
which included a salutation, the question of current well-being and a brief introduc-
tion. Patients also are given an explanatory text, printed in large font, containing 
telephone numbers and photos of the project staff. This personal contact between 
the patient and the project member is very important as the patients are invited to par-
ticipate in a long-term study that includes home visits. In order to be able to take the 
personal circumstances of the patients into account, all agreements with the patients 
require the willingness to work outside normal office hours. During recruitment, pa-
tients are also given the opportunity to get to know and try out the motion tracker. 
Although this procedure is standardized, flexibility in implementation is necessary if 
certain preconditions exist on the part of the patients:

 – visual and hearing impairments
 – poor health conditions
 – ongoing nursing and medical procedures
 – uncertainty and mistrust
 – fatigue
 – concurrent involvement in other studies
 – visits of relatives or other persons.

6.3.3 Process of obtaining informed consent

Attaining informed consent usually takes up to a week, as patients want to talk to 
their relatives or even expect them to make the decision even though patients do not 
have a legal guardian, but find it difficult to make their own decisions. In such cases, 
appointments must be made with relatives. Some patients and/or relatives may want 
to talk to the senior ward physician who knows the study first; some also address 
ward nurses. Some relatives would like an oral explanation of the above-mentioned 
written statement in a private conversation or they would like to see the motion track-
er. Although this process is time-consuming, it can help to protect the autonomy of 
the patient and/or the person making the decision (Osieka 2006), as the individual’s 
decision is actually placed at the center of recruitment (Scorna et al. 2017). If the pa-
tients then wish to participate, the last step is to let them sign an agreement in order 
to document informed consent. This agreement was drafted in collaboration with the 
hospital’s legal department. Finally, the motion tracker is attached to the patient’s 
wrist and data collection can begin. It must be emphasized again that the study does 
not include any medical intervention.

Although very extensive verbal and written information is offered, it remains to 
be stated that some patients do not know exactly whether the project team members 
belong to the OTH Regensburg or are employed in the hospital, as is the case for ex-
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ample for the nurses, social workers or medical students. At least that is an impres-
sion that arises because some patients still address the team members after three days 
as “nurses”. This uncertainty or misunderstanding is amplified by other scientists on 
the station accomplishing research for their medical graduation or other purposes. 
Some patients are very sure that they have agreed to participate in a particular study, 
even though they have actually given their consent for another study. Other patients 
basically do not want to know details about the project but still want to participate. 
Fava and Guidi (2007) have already described this behavior and concluded from their 
observations that too much (medical) information would put patients under too much 
stress. Wearing a motion tracker is not information in the strict sense, but the many 
explanations about its purpose seem to be too stressful for some patients. Again, this 
situation is far from being optimal when it comes to informed consent and participa-
tion in studies and research projects. From a moral point of view, the circumstances 
described above appear to be deficient; ultimately, one has to conclude that the im-
plementation of moral ideas must always be striven for, but can usually not be fully 
achieved.

6.3.4 Rejection and cancellation of participation

Although it should be a matter of course, it must be stressed that patients who did not 
want to participate in the study were treated with particular consideration and sym-
pathy. As described above, recruitment takes place in a situation of limited privacy. 
Sometimes this leads to family members requesting further information even though 
a rejection has already been expressed. While recruitment must therefore take place 
under suboptimal conditions, on the whole patients and their relatives seem to be 
able to deal with this inconvenient situation.

During the previous recruitment process, in 28 cases it was possible to document 
the reasons for a refusal to participate. Fifty percent expressed a lack of interest and 
respectively did not want an explanation about the study at all, which can be counted 
as a kind of disinterest. Fear of excessive effort on the part of the patient, especially 
after the spill that led to the fracture, was expressed in 18 % of the cases of refusal. 
Eleven percent expressed the feeling of “bad timing” because the situation with re-
gard to the time after the discharge from hospital had not yet been clarified. Anoth-
er person said that the time spent on home visits was too great an investment. Two 
patients did not want to take part due to their health conditions. One patient did not 
want to “be controlled”. One patient deceased during recruitment and one patient 
was discharged before recruitment was finished.

During the ongoing study four patients deceased; one patient migrated to anoth-
er locality. Another person dropped out after she had been wearing the motion tracker 
at home and then ended up in the emergency room a second time. The motion tracker 
was reported lost and relatives did not want the patient to take part in the study any 
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longer with a new motion tracker. A dependent of another patient called in to cancel 
the participation providing the information that the patient had constantly forgotten 
the motion tracker and therefore did not wear it on a regular basis – however, the re-
corded data shows that the tracker was used regularly. The relatives of some patients 
justified the withdrawal of participation with the fact that the future situation of the 
patients concerned was not clear and they therefore no longer wanted to participate.

Without additional information, the figures just mentioned are difficult to put 
into perspective. Schulc et al. (2016) reported that in their study on preventive home 
visits for people over 70 years of age only 9 % of those contacted with a letter an-
swered at all. Recruitment therefore had to be supported by gatekeepers and word of 
mouth. As reasons for these problems, the authors state that, on the one hand, the 
purpose of the intervention for the target group was unclear and, on the other hand, 
the target persons were afraid of losing autonomy if the need for assistance was deter-
mined. Further reasons for non-participation can be found in a paper on pulmonary 
rehabilitation by Taylor et al. (2007): almost one-third of the non-participants did not 
understand either the purpose or the approach of the study. About a quarter feared 
that their health would be negatively affected by the study, although this contradicted 
the intervention. Interestingly, more than half of the non-participants only wanted to 
participate in a study that did not use rehabilitation measures but administered med-
ication to improve their own health. Although not all of the reasons just described 
apply to the study documented here some similarities can actually be identified: lack 
of knowledge, incomprehension, aversion to certain types of treatment as well as fear 
of loss of autonomy and the fear of great effort.

6.4 Summary

Demographic change is taking place in many countries, making many people living 
longer. However, since the risk of disease or injury usually increases with age, it is 
important from both a medical and a care perspective to be prepared for the treat-
ment of these diseases and injuries. This is the only way to ensure that age does not 
generally have to be equated with the loss of quality of life. It is therefore all the more 
surprising that in many areas of interest there is a lack of knowledge about older and 
oldest age adults. This applies in particular to people with cognitive impairments. In 
addition, if technology is to be used to improve the life and quality of life of this target 
group, studies on the effectiveness of the use of technology must be carried out. Many 
methodological and moral challenges have to be overcome, some of which have been 
described above.

In order to ensure the participation of as many people as possible in such studies, 
it is necessary to examine the reasons for refusing to participate in order to develop 
policies and practices that will help to increase the willingness of older people to par-
ticipate in such studies. It can already be said that the living conditions of many older 
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people make it difficult for them to participate in research; therefore, the respective 
study design must take such difficulties into account. However, participation in stud-
ies or research and development projects must always be voluntary. In addition, it can 
be said that the design of technology to support older people in their lives or to con-
tribute to therapy should increasingly involve participatory approaches. The accep-
tance of such technology will depend on the participation of prospective users in the 
design of this technology (Altenbuchner et al. 2019). This applies in particular to the 
consideration of moral entitlements not only of prospective users but of all stakehold-
ers. There are already several methods for incorporating such factors into technolo-
gy development, like MEESTAR (Weber and Wackerbarth 2015). Although there are 
already many development projects concerning age-appropriate assistance systems, 
specific geriatric requirements are rarely taken into account, so there is a particular 
lack of research in this area (Barth and Doblhammer 2017). Better and more profound 
knowledge of the target group of older and oldest age people, as research subjects as 
well as potential users of technology, could support the necessary research.

These last paragraphs mentioned older and oldest adults as a group of future 
challenges and research interest. Obviously, the individual patient as a subject in hu-
man research has to be taking into account too.

Increased attention should therefore be paid to answering the following ques-
tions: what conditions need to be established to make patients more willing to par-
ticipate in studies? To this end, it would probably be useful to bring in the debate on 
nudging (e. g. Sunstein 2014, 2015; Thaler and Sunstein 2009; for an overview see Bar-
ton and Grüne-Yanoff 2015). It will also be necessary to ask what information must be 
provided to be able to speak of informed consent, and what information may do more 
harm than good. It will be even more difficult to answer the question about the role 
of researchers who visit patients at home as part of a long-term study. Methodological 
questions of influencing the results, but certainly also many moral challenges, arise 
here. Finally, without any doubt it should be noted that this list is not complete, but 
that it will be indispensable to clarify this issue, because demographic change is a 
fact that poses new challenges to societies as well as to science.

6.5 Lessons learned for future research

The project just described is designed as a long-term study with exploratory charac-
ter in which an attempt was made to include all patients during the duration of the 
project in order to gain a broad data basis. Although the design of the study was suc-
cessfully ethically assessed, normative problems were identified that cannot always 
be avoided, but can nevertheless be solved.

In cases of quantitative studies, researchers seem to be uninvolved because they 
collect data using standardised methods. There is a great distance to research sub-
jects and interactions between researchers and research subjects do not seem to take 
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place. Of course, this is a false perception. Yet it is most obvious that interactions 
between researchers and research subjects are usually much more extensive and in-
tense when qualitative methods are used. With regard to oldest adults who are most 
often at risk of losing autonomy and quality of life due to reduced mobility, unfa-
vourable environmental conditions or an aging body with its physical and psycho-
logical handicaps, it must always be expected that interaction between researchers 
and research subjects can become very intensive and that predefined processes must 
be deviated from. In such cases, it is not enough to use light language or large fonts 
on documents; instead, means need to be found to shape the relationship between 
researchers and research subjects. Often, not only patients but also their relatives de-
mand special attention and care. This starts with the help, for example, if a patient 
has lost his glasses and ends, in extreme cases, with the death of a patient. However, 
special consideration of such vicissitudes of life can massively influence the results 
of a research project. For some patients, the monthly visit of a researcher becomes a 
welcome and important event, not because feedback is given on their own physical 
activity, but because this visit offers the opportunity for a chat; sometimes the freshly 
brewed coffee is already on the table. For the researcher, this is a psychologically and 
morally challenging situation, as there is a potential conflict between objectivity on 
the one and care on the other hand, and between the mission of research on the one 
and beneficence as well as nonmaleficence on the other side.

Situations such as those just described require very precise field descriptions, 
which can later help to interpret the results obtained. The research design of studies 
on older and oldest people must be specifically adjusted for the target group. At the 
same time, it must be kept in mind that there is still too little empirical knowledge 
about this age group and that corresponding theories have therefore been insuffi-
ciently tested. In order to counteract the blurring of research on the one hand and so-
cial interaction with research subjects on the other, it is mandatory to define precise 
processes that are adhered to. Simultaneously, measures must be taken to address the 
particular vulnerability of the target group.

In short: in the context of qualitative research projects on oldest adults, research-
ers need to consider a life situation that is generally not (yet) their own. To do this 
with the greatest care is a fundamental moral requirement of such projects. Although 
it may seem self-evident for qualitative field research, it is essential that researchers 
have social skills to deal with situations such as those outlined above. Those who 
work with oldest adults must expect to be directly confronted with suffering, grief and 
sometimes even death. Again, it is helpful to follow clearly defined procedures and at 
the same time be prepared to act flexibly.



100  6 Geriatric trauma patients as research subjects in a technology-driven research project

6.6 Acknowledgments and funding information

Part of this work is supported by the Bavarian Academic Forum (BayWISS) – Doctoral 
Consortium “Health Research” and is funded by the Bavarian State Ministry of Sci-
ence and the Arts.

References
Abeles, Aliza, Richard Mark Kwasnicki, and Ara Darzi. 2017. Enhanced recovery after surgery: Current 

research insights and future direction. World Journal of Gastrointestinal Surgery 9 (2): 37–45. 
doi: 10.4240/wjgs.v9.i2.37.

Altenbuchner, Amelie, Sonja Haug, Rainer Kretschmer, and Karsten Weber. 2018. How to Measure 
Physical Motion and the Impact of Individualized Feedback in the Field of Rehabilitation of Geria-
tric Trauma Patients. In Health Informatics Meets eHealth: Biomedical Meets eHealth – From 
Sensors to Decisions. Proceedings of the 12th eHealth Conference, ed. G. Schreier and D. Hayn, 
226–232. Amsterdam: IOS Press.

Altenbuchner, Amelie, Sonja Haug, and Karsten Weber. 2019. Exploratory Analysis of Motion Tra-
cking Data in the Rehabilitation Process of Geriatric Trauma Patients. In Studies in Health Tech-
nology and Informatics dHealth 2019 – From eHealth to dHealth. Proceedings of the 13th Health 
Informatics Meets Digital Health Conference, vol. 260, ed. D. Hayn, A. Eggerth and G. Schreier, 
138–145. Amsterdam: IOS Press.

Altenbuchner, Amelie, Karsten Weber, and Dominik Fuchs. 2019. Nützlichkeit & Nutzung – Technikak-
zeptanz und Technikbewertung von AAL. In 6. Ambient Medicine® Forum „Assistive Technik für 
selbstbestimmtes Wohnen“ (Band 6): 19.-20. Februar 2019, Tagungsband, ed. Petra Friedrich 
and Dominik Fuchs, 149–156, 1st edn. Hochschule Kempten, Schriftenreihe, vol. 6. Göttingen: 
Cuvillier Verlag.

Avers, Dale, Marybeth Brown, Kevin K. Chui, Rita A. Wong, and Michelle Lusardi. 2011. Use of 
the Term “Elderly”. Journal of Geriatric Physical Therapy 34 (4): 153–154. doi: 10.1519/
JPT.0b013e31823ab7ec.

Barth, Alexander, and Gabriele Doblhammer. 2017. Physische Mobilität und Gesundheit im Alter. 
In Die transformative Macht der Demografie, ed. Tilman Mayer, 207–244. Wiesbaden: Springer 
Fachmedien.

Barton, Adrien, and Till Grüne-Yanoff. 2015. From Libertarian Paternalism to Nudging—and Beyond. 
Review of Philosophy and Psychology 6 (3): 341–359. doi: 10.1007/s13164-015-0268-x.

Becker, Clemens, and Jochen Klenk. 2010. Aus der virtuellen Welt in die gerontologische Realität. 
Zeitschrift für Gerontologie und Geriatrie 43 (4): 208–209. doi: 10.1007/s00391-010-0129-2.

Becker, Clemens, and Klaus Pfeiffer. 2012. Technik in der Pflege und Rehabilitation. In Angewandte 
Gerontologie: Interventionen für ein gutes Altern in 100 Schlüsselbegriffen, ed. Hans-Werner 
Wahl, Clemens Tesch-Römer and Jochen Philipp Ziegelmann, 507–512. Stuttgart: Kohlhammer 
Verlag.

Benzinger, Petra, Ulrich Lindemann, Clemens. Becker, Kamiar Aminian, Michael Jamour, and S. E. 
Flick. 2014. Geriatric rehabilitation after hip fracture. Role of body-fixed sensor measurements 
of physical activity. Zeitschrift für Gerontologie und Geriatrie 47 (3): 236–242. doi: 10.1007/
s00391-013-0477-9.

Bork, H. 2017. Rehabilitation nach hüft- und knieendoprothetischer Versorgung älterer Menschen. 
Der Orthopäde 46 (1): 69–77. doi: 10.1007/s00132-016-3368-0.

Börsch-Supan, Axel. 2017. Gute Aussichten auch für ein alterndes Deutschland. In Die transformative 
Macht der Demografie, ed. Tilman Mayer, 139–142. Wiesbaden: Springer Fachmedien.



References  101

Central Intelligence Agency. The World Factbook: Country Comparison: Median Age. https://www.cia.
gov/library/publications/the-world-factbook/rankorder/2177rank.html#qa. Accessed 15 May 
2019.

Clare, Linda. 2017. Rehabilitation for people living with dementia: A practical framework of positive 
support. PLOS Medicine 14 (3): e1002245. doi: 10.1371/journal.pmed.1002245.

Claßen, Katrin. 2012. Technik im Alltag. In Angewandte Gerontologie: Interventionen für ein gutes Al-
tern in 100 Schlüsselbegriffen, ed. Hans-Werner Wahl, Clemens Tesch-Römer and Jochen Philipp 
Ziegelmann, 499–506. Stuttgart: Kohlhammer Verlag.

Denkinger, Michael D., Thorsten Nikolaus, Andrej Zeyfang, and Ulrich Hagg-Grün. 2018. Frailty, 
Sarkopenie, Assessment. In Basiswissen Medizin des Alterns und des alten Menschen, ed. 
Andrej Zeyfang, Michael D. Denkinger and Ulrich Hagg-Grün, 15–38, 3 rd edn. Berlin, Heidelberg: 
Springer Berlin Heidelberg.

Deutsche Akademie der Wissenschaften. 2015. Medizinische Versorgung im Alter: Welche Evidenz 
brauchen wir?, 1st edn. Schriftenreihe zur wissenschaftsbasierten Politikberatung. Halle (Saale).

Deutscher Ethikrat. 2012. Demenz und Selbstbestimmung. Stellungnahme. Berlin.
Duh, Henry Been-Lirn, Gerald C. B. Tan, and Vivian Hsueh-hua Chen. 2006. Usability evaluation for 

mobile device. In Proceedings of the 8th conference on Human-computer interaction with mobile 
devices and services – MobileHCI ‚06, 181. the 8th conference, Helsinki, Finland. 12.09.2006–
15.09.2006. New York, New York, USA: ACM Press. doi: 10.1145/1152215.1152254.

Eckhardt, Rahel, and Elisabeth Steinhagen-Thiessen. 2012. Geriatrie und geriatrische Rehabilitation. 
In Angewandte Gerontologie: Interventionen für ein gutes Altern in 100 Schlüsselbegriffen, ed. 
Hans-Werner Wahl, Clemens Tesch-Römer and Jochen Philipp Ziegelmann, 388–394. Stuttgart: 
Kohlhammer Verlag.

Fava, Giovanni A., and Jenny Guidi. 2006. Information Overload, the Patient and the Clinician. Psy-
chotherapy and Psychosomatics 76 (1): 1–3. doi: 10.1159/000096358.

Freier, Friedrich von. 2014. Informierte Zustimmung/Einwilligungserklärung. In Handbuch Ethik 
und Recht der Forschung am Menschen, vol. 274, ed. Christian Lenk, Gunnar Duttge and Heiner 
Fangerau, 177–185. Berlin, Heidelberg: Springer Berlin Heidelberg.

Füsgen, Ingo. 2008. Vom Ermessen zur Pflicht – auch für den dementen Patienten. In Geri-
atrische Rehabilitation: Vom Ermessen zur Pflicht – auch für den dementen Patienten, 
ed. Ingo Füsgen, 11–17. … Workshop des „Zukunftsforum Demenz“, vol. 26. Wiesbaden: 
Medical-Tribune-Verl.-Ges.

Hahn, K., and K. Winker. 2000. Bedeutung und Möglichkeiten der postoperativen Behandlung nach 
Verletzungen. OP-Journal 16 (2): 160–163. doi: 10.1055/s-2007-977499.

Hayward, Mark D., and David F. Warner. 2005. The Demography of Population Health. In Handbook of 
Population, ed. Dudley L. Poston and Michael Micklin, 809–825, 1st edn. Handbooks of Socio-
logy and Social Research. Boston: Kluwer Academic Publishers.

Huxhold, Oliver. 2012. Einfluss körperlichen Trainings auf dementielle Erkrankungen. In Angewandte 
Gerontologie: Interventionen für ein gutes Altern in 100 Schlüsselbegriffen, ed. Hans-Werner 
Wahl, Clemens Tesch-Römer and Jochen Philipp Ziegelmann, 261–266. Stuttgart: Kohlhammer 
Verlag.

Kretschmer, Rainer, Martin Loher, Christian Apfelbacher, and Michael Nerlich. 2017. Herausforde-
rung Fragilitätsfrakturen – aus Sicht eines Alterstraumazentrums. Public Health Forum 25 (2): 
151–154. doi: 10.1515/pubhef-2016-2172.

Laslett, Peter, and Axel Flügel. 1995. Das Dritte Alter. Historische Soziologie des Alterns. Grundlagen-
texte Soziologie. Weinheim: Juventa Verl.

Lohmann, R., K. Haid, U. Stöckle, and M. Raschke. 2007. Epidemiologie und Perspektiven der Alter-
straumatologie. Der Unfallchirurg 110 (6): 553–562. doi: 10.1007/s00113-007-1286-7.



102  6 Geriatric trauma patients as research subjects in a technology-driven research project

McGilton, Katherine S., Aileen M. Davis, Gary Naglie, Nizar Mahomed, John Flannery, Susan Jaglal, 
Cheryl Cott, and Steven Stewart. 2013. Evaluation of patient-centered rehabilitation model 
targeting older persons with a hip fracture, including those with cognitive impairment. BMC 
Geriatrics 13 (1): 1002. doi: 10.1186/1471-2318-13-136.

Normahani, P., C. Bicknell, L. Allen, R. Kwasnicki, M. Jenkins, R. Gibbs, N. Cheshire, A. Darzi, and C. 
Riga. 2015. Wearable Sensor Technology Efficacy in Peripheral Vascular Disease (wSTEP): A Ran-
domised Clinical Trial. European Journal of Vascular and Endovascular Surgery 50 (3): e15-e16. 
doi: 10.1016/j.ejvs.2015.06.011.

Osieka, Thomas Oliver. 2006. Das Recht der Humanforschung. Unter besonderer Berücksichtigung 
der 12. Arzneimittelgesetz-Novelle Zugl.: Köln, Univ., Diss., 2006. Medizinrecht in Forschung und 
Praxis, vol. 5. Hamburg: Kovač.

Patzig, Günther, Hanfried Helmchen, and Rolf Winau. 1986. Ethische Aspekte des Versuchs mit 
Menschen. In Versuche mit Menschen, ed. Hanfried Helmchen and Rolf Winau. Berlin, Boston: 
De Gruyter.

Rapp, Kilian, Gisela Büchele, Karsten Dreinhöfer, Benjamin Bücking, Clemens Becker, and Petra 
Benzinger. 2019. Epidemiologie von Hüftfrakturen : Systematisches Literaturreview deutscher 
Daten und ein Überblick über die internationale Literatur. Zeitschrift fur Gerontologie und Geria-
trie 52 (1): 10–16. doi: 10.1007/s00391-018-1382-z.

Schulc, Eva, Martin Pallauf, Christa Them, and Tanja Wildbahner. 2016. Präventive Hausbesuche. 
Zeitschrift für Gerontologie und Geriatrie 49 (6): 526–534. doi: 10.1007/s00391-016-1051-z.

Schulz, Richard, Hans-Werner Wahl, Judith T. Matthews, Annette de Vito Dabbs, Scott R. Beach, and 
Sara J. Czaja. 2015. Advancing the Aging and Technology Agenda in Gerontology. The Gerontolo-
gist 55 (5): 724–734. doi: 10.1093/geront/gnu071.

Scorna, Ulrike, Christa Mohr, Amelie Altenbuchner, Sonja Haug, and Karsten Weber. 2017. Multipro-
fessionelle Zusammenarbeit innerhalb der pflegerischen Fachberatung für MS-Patient/innen. 
Eine Evaluation des Einflusses persönlicher, telefonischer und internetbasierter Fachberatungs-
angebote. Pflegewissenschaft 19 (⅞): 344–355. doi: 10.3936/1511.

Sieber, Cornel C. 2007. Der ältere Patient--wer ist das? Der Internist 48 (11): 1190, 1192–4. doi: 
10.1007/s00108-007-1945-3.

Sunstein, Cass R. 2014. Nudging: A Very Short Guide. Journal of Consumer Policy 37 (4): 583–588. 
doi: 10.1007/s10603-014-9273-1.

Sunstein, Cass R. 2015. The ethics of nudging. Yale Journal of Regulation 32: 413–450.
Taraldsen, Kristin, Torunn Askim, Olav Sletvold, Elin Kristin Einarsen, Karianne Grüner Bjåstad, Bent 

Indredavik, and Jorunn Laegdheim Helbostad. 2011. Evaluation of a Body-Worn Sensor System 
to Measure Physical Activity in Older People With Impaired Function. Physical Therapy 91 (2): 
277–285. doi: 10.2522/ptj.20100159.

Taylor, Renay, Simonne Dawson, Nicola Roberts, Mangalam Sridhar, and Martyn R. Partridge. 
2007. Why do patients decline to take part in a research project involving pulmonary rehabilita-
tion? Respiratory Medicine 101 (9): 1942–1946. doi: 10.1016/j.rmed.2007.04.012.

Thaler, Richard, and Cass R. Sunstein. 2009. Nudge: Improving Decisions About Health, Wealth and 
Happiness. London: Penguin.

The World Bank. 2018. Population ages 65 and above (% of total). https://data.worldbank.org/indi-
cator/SP.POP.65UP.TO.ZS?view=chart&year_high_desc=true. Accessed 15 May 2019.

Trojan, Alf. 2002. Prävention und Gesundheitsförderung. In Gesundheitswissenschaften: Eine 
Einführung, ed. Petra Kolip, 195–228. Grundlagentexte Gesundheitswissenschaften. Weinheim: 
Juventa Verl.

Weber, Karsten. 2017. Demografie, Technik, Ethik: Methoden der normativen Gestaltung technisch 
gestützter Pflege. Pflege & Gesellschaft : Zeitschrift für Pflegewissenschaft 22 (4): 338–352.



References  103

Wild, Verina. 2014. Vulnerabilität. In Handbuch Ethik und Recht der Forschung am Menschen, vol. 30, 
ed. Christian Lenk, Gunnar Duttge and Heiner Fangerau, 297–298. Berlin, Heidelberg: Springer 
Berlin Heidelberg.

World Health Organization. 2012. Good Health Adds Life To Years. Global brief for World Health Day 
2012. Geneva: WHO Document Production Services.




