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Abstract. Stress is a major health problem in this century, and it is associated
with adverse health consequences. Its prevention and management are a great
challenge, and only a minority of the affected persons receive treatment. New
digital technologies offer opportunities to provide effective psychological inter-
ventions to address the negative consequences of occupational stress. However, the
knowledge of the importance of different functions and features of digital stress
management systems remains largely unexplored. This work closes that research
gap by conducting a Delphi study, in which 20 experts prioritized requirements
in three rounds. The purpose of the present study is to enable developers of digi-
tal stress management systems (DSMS) to profitably select and use functions and
characteristics of those systems, taking into account the available resources. Thus,
the aim is to find DSMS that better counteract excessive stress. Finally, 82% of
all requirements meet the consensus threshold.
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1 Introduction

Burnout is a major public health issue due to the generally elevated levels of stress and its
growing complexity in the professional context [1]. Stress can be caused bywork-related
factors, such as excessive workload, or through individual sources, for example, work-
family conflicts [2]. Long-term stress is not only associated with an increased risk of
burnout but alsowith othermental disorders and somatic problems such as cardiovascular
disease [3]. Undoubtedly, stress and the associated health consequences lead to high
direct and indirect costs incurred by both employers and the society due to healthcare
costs, lower productivity, and absenteeism [2]. Nevertheless, the rate of participation in
conventional preventive services is low, and face-to-face stress reduction interventions
require excessive human resource allocations and suffer time conflict issues [4]. At the
same time, the technological capability to mine, interpret, and respond to a large amount
of data for promoting the welfare of human subjects is growing [5]. Therefore, research
continues to focus on the use of digital technologies. They are promising in terms of
acceptability, effectiveness, and economic sustainability to support stress management
and reduce the negative consequences of work-related stress [4]. In addition to adequate
physical exercise, the ability to cope with stress is one of the most important factors in
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preventing burnout [6]. The term preventive digital stressmanagement systems (DSMS),
as defined in this article, encompasses coping strategies for the preservation of mental,
physical, and social health. The aim is to reduce stress caused by work-related pressure
and contribute to finding a healthy balance. DSMS are mainly provided in the digital
form (derived from [7]). Currently, there are only a few DSMS on the market (e.g.,
applications on smartphones). Moreover, there are also certain initial studies dealing
with the effectiveness and moderating factors of DSMS [8–10].

However, in general, the market is commercially driven, and the importance of the
different functions and features of DSMS are poorly represented in the existing research.
In order to close this gap, we conducted a Delphi study with 20 experts who prioritized
the requirements for DSMS in three rounds. The obtained list of requirements was
developed by the authors in 2018 using 15 semi-structured qualitative interviews. This
list is the foundation for the present study. The purpose is to first confirm the requirements
and then to enable developers of DSMS to profitably select and use the functions and
characteristics, keeping in mind the available resources. Thus, the aim is to develop
DSMS that better counteract excessive stress.

The Delphi study design is a suitable method for the present prioritization because it
structures the necessary communication processes well and can produce a well-founded
consensus due to its mixture of questionnaires and controlled opinion feedback.

2 Background

DSMS usually aim to reduce the symptoms of work-related stress, thereby increasing
the wellbeing of users [11]. They provide new ways to feel, think, and act in stressful
situations to reduce stressors, improve reactions to stressors, ormitigate the physiological
or psychological effects of stress [2]. They focus on teaching different techniques to
cope with stress [12] and differ in terms of various aspects, such as delivery, intervention
content, length, or scope [10]. Often, DSMS are delivered in sessions over several weeks,
whereby there are short systems (such as 2-week interventions); in contrast, some are
also delivered overmonths or years [10]. In general, the interventions and exercises focus
on an individual level and comprise meditation, mindfulness, breathing, and relaxation
techniques, biofeedback, time management, and other cognitive behavioral elements [2,
13]. There are two types of systems, which differ in guidance. Guided interventions have
some kind of human support, such as e-mail reminders or counselor support, whereas
unguided ones have no support or only technical support [2].

The effectiveness of psychological and psychotherapeutic health interventions pro-
vided via the internet is frequently studied, and their results are promising [10]. Whether
these findings can be transferred to DSMS and internet interventions can also be effec-
tive in prevention in the field of stress remains little studied and no conclusive evidence
of effectiveness is available. A few analyses have been performed to examine the effec-
tiveness of DSMS in comparison to a group on waiting list, which show a significant
reduction of stress [3, 11, 14, 15]. Moreover, comparisons with a no-treatment group
[16] or to an attention group [17] indicate the effectiveness of DSMS too. Elena Heber
and Wasantha Jayawardene explored related research, and both of the meta-analyses
demonstrate positive effects of DSMS [4, 10]. As many relevant parameters, such as
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type and length of the interventions, usage of guidance, outcomes, measurements, or
settings, vary in the studies, the results are not quite comparable and generalizability is
difficult to assess [2, 18]. Furthermore, the effects of individual interventions of DSMS
are mostly unexplored, sample sizes of the trials are often small, and the measurement
of stress as a success control is often carried out solely through self-assessments (e.g.,
Perceived Stress Scale) rather than through objective methods, such as biomarkers (e.g.
cortisol levels). It is striking that DSMS are often tested on groups, constituting people
with relevant symptoms in a stressful period of life (e.g., healthcare professionals who
have higher burnout, depression, and suicide rates) [13–15, 18–20]. Thus, from the per-
spective of a universal preventive stress setting, no conclusions can be drawn regarding
people in their everyday life with lower stress levels. In addition, studies analyze out-
comes such as stress, perceived stress, depression, etc. after a short time of using DSMS
[10, 12, 19, 20]. Change in stress management, attitudes, and behavior are fundamental
basic psychological processes, which may take a long period to manifest. Therefore,
study periods may not be enough to cover long-term effects, and the first research results
should be interpreted with care.

In summary, there is insufficient knowledge available of what makes DSMS suc-
cessful in reducing stress and preventing burnout. Thus, we aim to bridge the research
gap by prioritizing the requirements of DSMS.

3 Methods

This analysis is based on an explorative study conducted in 2018, replacing the first
phase of a typical Delphi study. As it provides an underlying list of requirements, the
study is crucial and described in more detail below. Afterward, an in-depth description
of the methodical approach of this study is presented.

3.1 Preliminary Study

The requirements for DSMS were derived from a qualitative interview study and its
analysis [21]. As the body of knowledge lacks assessment, interpretation patterns,
and action orientations as well as the identification of individual perspectives, semi-
structured, guideline-based interviewswere chosen as a suitablemethodology to identify
the requirements. In order to better understand the specificity of the DSMS application,
the interviewswere conducted from four different perspectives (health insurance compa-
nies, care providers, the private sector, and users). The interview partners were selected
according to Flickl following case selection using a qualitative sampling plan, in order
to include a targeted selection of particularly meaningful cases [22]. The employed
interview guideline was based on the principles established by Döring and Bortz and
was deductively derived from the literature [23]. The interviews were analyzed as per
the qualitative content analysis presented by Mayring, utilizing a software for quali-
tative analysis (MaxQDA) [24]. The requirements identified from the interviews were
aggregated and coded, rule-based, on a developed coding guide, which defined the char-
acteristics of the individual categories. The interview material was cross-validated, and
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the Cohen’s Kappa coefficient was determined to be 0.85 [21]. Table 1 collates all the
requirements.

Table 1. Underlying Requirements

ID Requirement

1 Consecutive, adaptive, small-step goals; behavioral goals derived from health goals

2 Reminder functions to goals, open exercises or other mature interactions; individually
configurable

3 Short interaction times (about 5-15 min per day); quick check-in, clear structure and menu
navigation, overviews

4 Simple and intuitive usability, fun to use

5 Hidden content, only a few technical terms

6 Highly personal and clear everyday relevance

7 Everyday suitability and high wearing comfort

8 Clear presentation of cause and effect relationships

9 High individualization including personal on-boarding, individual configuration options
and tailoring to the user

10 Support to identify stressors and derive appropriate measures

11 Measurement of stress level

12 Customization to specific user situations

13 High autonomy; proactive construction

14 Feedback functions in acute stress situations and effectiveness of implemented measures
and exercises; reports on medium- to long-term trends in stress levels

15 Diary or documentation function

16 Continuous measurements of heart rate variability and respiratory rate

17 Analysis of vocal pitch, muscular tension in the neck area and skin resistance

18 At least one stress-measuring functionality is available and transformed into an
understandable main metric; detailed drill down capabilities for stress levels

19 Detection of deviations from the normal pattern

20 Adaption of stress monitoring over time

21 Interventions include exercises in psychological self-education

22 Interventions include exercises for self-reflection

23 Interventions include exercises to build up anti-stress resources

24 Interventions are scientifically driven

25 Possibility of integration of a doctor, psychotherapist, or medical professional

26 Adequate overview function for a supervising physician

27 Profound data concept regarding data security and data protection

(continued)
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Table 1. (continued)

ID Requirement

28 Encapsulated and encrypted storage and processing of users data

29 Anonymous and aggregated data transmission

30 Transparency and information regarding data usage

31 Raw data material available in a machine-readable and structured format; possibility of
deletion

32 Integration of artificial intelligence for individualization

33 High mobility; offline use

34 Compatibility and integration with other applications

Finally, a total of 34 requirements in the domains of Human Centricity, Medicine,
and Technology were determined, which are mainly non-functional. Therefore, it can be
assumed that aspects of user-friendliness and the method of implementation are of great
importance for the success of DSMS. As equivalent DSMS that meet all the requested
requirements can be highly complex and very expensive, this study focused on validation
and prioritization.

3.2 Follow-up Study

We used the established method of a Delphi study; it is based on the concept of pooled
intelligence intended to enhance individual judgments and capture the collective opin-
ion of experts [25]. Due to the incomplete state of knowledge about prioritization of
the requirements of DSMS, we considered the Delphi study a suitable research tool
to augment unanimity in opinions. Delphi studies that use ranking have been widely
used in information systems research to develop group consensus regarding the relative
importance of issues, particularly in health sciences [26–28]. The literature does not
present a consistent definition of the method, but it is possible to define particular fea-
tures characterizing its nature. It is an instrument for the improved recording of group
opinions, the basic concept being the use of expert knowledge to solve problems in
several iterations. The process is characterized by the addition of anonymous feedback
regarding the general opinion of all experts after each round [29]. The averages produced
in the decision-making processes of expert groups prove to be better than the averages of
individual expert responses [30]. Furthermore, compared to other methods of forming
opinions in groups (e.g., focus groups), the Delphi method neutralizes the influence of
dominant opinion leaders (e.g., by reason of their authority, personality, reputation, etc.)
due to its anonymity [31]. The involvement of experts and the use of a formalized ques-
tionnaire are further characteristics of Delphi studies [29]. As we have already derived
the requirements of DSMS in the context of a previous qualitative study, the open-ended
initial phase of a traditional Delphi process has been omitted in the present study, and
this is, therefore, to be considered a modified Delphi study.

Figure 1 demonstrates the methodical approach, which is presented in detail below.
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Expert panel members 
Group consists of:

researchers/coaches/developers (n=43)

sending the list of 
requirements

1.round (n=20)
Written prioritization of the 

requirements 

Experts meet inclusion criteria 
and confirm participation

(n=22)

2.round (n=19)
Written prioritization of the 

requirements without consensus 

statistical analysis

3.round (n=17)
Written prioritization of the 

requirements without consensus 

statistical analysis

Fig. 1. Methodical approach

Expert Panel Selection. Initially, we recruited experts who are highly familiarized
with the combination of stress management and digital services. In order to cover differ-
ent perspectives, we asked experts to participate in the study who are active researchers,
coaches/consultants, and developers. Scientists were selected according to their research
activities and publications in the field of digital stress management, coaches and con-
sultants according to their orientation and popularity, and developers according to their
proximity with the topic. In total, we contacted 43 experts by telephone and e-mail as
well as provided an information sheet regarding the research team, the content, the objec-
tive, and the proposed duration of the study. In addition, we asked the selected experts to
self-assess their expert status in terms of stress management and digital health services
by classifying them into four categories (low, average, high, very high) as compared to
other experts in their field. As the level of knowledge of the expert panel is a critical
success factor in Delphi studies [29], we only included experts in the study if they rated
their expert knowledge as high or very high.

There is disagreement in the literature regarding the optimal scope of a Delphi expert
group. According to Woudenberg, a panel size of three people is considered too small
[32], and Brooks prefers a maximum of 25 experts [33]. Even though larger panels
generally reduce any possible biases, in an experiment on the necessary panel size,
Duffield showed that the results of two different groups (n = 16 versus n = 34) are in
agreement by 92% [34]. On this basis, we aimed for a group of 15–25 experts. A total
of 22 experts pledged their participation at the end of the recruitment phase.

Round 1. We conducted the first round of the Delphi study in October 2018. In order
to reduce costs, time, and effort and avoid geographical boundaries, we conducted the
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study digitally. The experts received the list of 34 requirements via e-mail and were
asked to prioritize each requirement. In addition, open comment fields were provided.
The scale consisted of the four classic categories listed below:

“Must”: The requirement is absolutely essential.
“Should”: The requirement should be met but is not absolutely essential.
“Could”: The requirement could be met if a more valuable requirement did not

interfere.
“Won’t”: The requirement should not be met

Out of the participants, 20 experts returned the prioritized list on time, and their
replies were included in the evaluation.

The objective of the study was to build consensus among the expert group on the
importance of individual requirements for effective and successful DSMS. Therefore,
we defined the following two essential criteria for reaching consensus, and both had to
be met:

1. 70% of all experts select the same category.
2. The interquartile range (IQR) is less than or equal to one.

With the two criteria, we ensured that consensus can only be reached if a clear
majority of the experts had the same opinion (Criterion 1) and if the answers were little
scattered (Criterion 2: 75% of all answers fluctuate between two categories at most).
After the first round, we evaluated all the questionnaires, calculated the mean, mode,
relative frequency, and interquartile range. Requirements that fulfilled both criteria were
removed from the process as a consensus had already been reached. At the end of the
first round, 15 of the 34 requirements were endorsed by the experts, and the remaining
19 did not meet the threshold.

Round 2. Subsequently, we sent a revised list of requirements to the same experts in
a second round. In this round, only those requirements were sent that did not fulfill
the previous criteria for consensus. In addition, we visually presented the results of
the first round in general and also informed each expert of his own answer. The total
distribution was represented by circles of different colors and sizes. They comprised
the three categories “more than 40%…,” “20–40%…”, or “less than 20% of all experts
chose the respective category.” Then, we again asked the experts for another set of
prioritizations, considering the general opinion, and received a total of 19 completed
questionnaires at the end of the deadline. Afterward, we evaluated them in the same way
as the first round. Overall, consensus was reached on 11 out of the 19 requirements.

Round 3. The third round included a repeated revision of the requirement list by exclud-
ing the requirements that had gained consensus previously. We again asked the experts
to prioritize the remaining requirements and invited them to explain their choice if it dif-
fered from the general group perspective. From the participants, 17 experts participated
in the third round, and consensus was reached on 2 of the remaining 8 requirements.
Since the difference between the second and third rounds was negligible, we did not
expect any further movements in a potential fourth round; thus, we completed the study.
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4 Results

The participants in round 1 of the modified Delphi study self-identified as one of the
following: coach (n= 9, 45%), developer of DSMS (n= 6, 30%), or researcher (n= 5,
25%). The proportions of the genders were almost at par (11 males, 9 females). Lastly,
70% of all participants reported very high expert status in both stress management and
digital health services.

Table 2 anonymously lists the characteristics of all the participating experts from
round 1.

Table 2. Expert characteristics

ID Background Gender Expert level – stress
management

Expert level – digital health
services

1 Developer High Very high

2 Researcher Female Very high Very high

3 Developer Male High Very high

4 Developer Male High Very high

5 Coach Male Very high Very high

6 Coach Male Very high High

7 Coach Female Very high High

8 Coach Female High High

9 Researcher Male Very high Very high

10 Researcher Male Very high Very high

11 Coach Female Very high Very high

12 Developer Female Very high Very high

13 Researcher Female Very high Very high

14 Coach Male Very high High

15 Coach Male Very high Very high

16 Developer Female Very high Very high

17 Coach Female High High

18 Researcher Male High High

19 Coach Female Very high Very high

20 Developer Male Very high Very high

4.1 Results of Round 1

The prioritization from the first round resulted in 15 requirements with consensus. Over-
all, it is especially striking that the requirements with meta-level and conceptual charac-
teristics reached consensus (e.g., 1, 7, 12, 26). In contrast, concrete requirements about
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implementation resulted in less consensus (e.g., 2, 16, 21–23). This indicates that experts
agree on the importance of basic design issues, but that the importance of several func-
tions leads to different opinions and still offers potential for discussion. In the following
three sections we present the results of all 15 requirements with consensus in the first
round.

Requirements with the Prioritization “Must” (n = 9). In total, 9 out of 15 require-
ments were classified as essential for successful DSMS. This includes the idea that
DSMS should incorporate multi-purpose, adaptive, small-scale goals in order to create
positive incentives for the user and motivate them (Requirement 1). Without exception,
all coaches selected the category “Must.” Their work requires an excellent understanding
of the areas of goal setting and motivation. Therefore, their clear prioritization robustly
confirms that setting appropriate goals also plays an important role in the context of
digital systems and should definitely be implemented. Across all participating groups,
86% chose the category “Must”. Thus, this requirement meets the consensus threshold
(IQR = 0).

Furthermore, the experts agree that DSMS processing times should be very short
(Requirement 3). The fast pace of (work) life today explains the increasing importance
of time requirements. People who suffer from stress are willing to use a DSMS only if
they can operate it quickly. This understanding is particularly pronounced among devel-
opers (all of them marked the category “Must”). With regard to sustainable utilization,
simple and intuitive usability as well as fun to use (Requirement 4) are also essential
requirements according to expert ratings. The consideration of a clear, everyday ref-
erence and high everyday suitability of DSMS are also highly important requirements
(Requirements 6 and 7), and it should be ensured that any intervention is scientifi-
cally proven (Requirement 24). There is agreement among the participating experts that
DSMS must have a strong data protection concept (Requirement 27) and must inform
the user transparently and comprehensively about the use of the data (Requirement 30).
Both requirements found 100% consensus among the researchers as well as among the
developers. The provision of the raw data material in a machine-readable and structured
format as well as the possibility of deletion are also very high priorities for the experts
(Requirement 31).

Requirements with the Prioritization “Should” (n= 3). The experts consider a high
degree of individualization (Requirement 9) of the DSMS to be preferable but not abso-
lutely necessary. Tailoring to individual users’ needs can be implemented, for example,
by employing a software that gets to know the user, identifies his stressors, and sup-
ports him with personalized instructions and exercises. The answers of the coaches and
researchers are all located in the two highest evaluation categories. Moreover, with a
total of 74% agreement between all of the experts on “Should,” Requirement 9 nar-
rowly achieved the consensus criteria. With an interquartile range of 0, one check mark
at “Could” (developer) and none at “Won’t,” we assume that the “Should” prioritiza-
tion tends to be of higher importance. In addition to tailoring the system to a person,
an individual adaption to the user’s environment is also considered desirable by the
experts (Requirement 12). It should be possible to disable or individually configure
the interaction with the DSMS adapted to the circumstances of personal everyday life.
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Among the researchers, there is absolute agreement on the prioritization of “Should,”
but the opinion among the developers is incoherent. This distribution can be traced to
an increased degree of difficulty in implementation, thereby leading to disagreement
or rather uncertainty among the developers. Furthermore, high autonomy as well as a
proactive structure of the DSMS (Requirement 13) are seen as a “Should” requirement
for appropriate application by the experts.

Requirements with the prioritization “Could” (n = 3). The experts agree that the
measurement of stress levels on the basis of voice analysis, muscular tension in the
neck area and skin resistance (Requirement 17) has a low priority and should only be
done if there are available resources left after the implementation of more important
requirements. Expert 02 comments that

“reliable and suitable stress detection [with the mentioned technique] is not yet
satisfactorily possible.”

Due to the abstract nature of the symptom stress, its measurability is generally diffi-
cult and the experts believe that voice analyses, measurement of skin resistance as well
as muscular tensions should be given low priority. No one selected the category Must,
but two experts selected the category Won’t. Similarly, the experts rate the involvement
of medical specialists and the provision of overviews for physicians (Requirements 25
and 26) as low on importance. Because DSMS are designed to reduce excessive stress
and prevent burnout, they are naturally preventive and take effect before the onset of a
disease. Therefore, the focus is on self-management and the integration of physicians
does not seem necessary.

Table 3 contains all of the requirements with a consensus after round 1, and also
specifies the mean, mode and interquartile ranges.

Table 3. Requirements with consensus in round 1

Requirement Mean Mode IQR

Must:

6 3.9 4 0

30 3.89 4 0

27 3.85 4 0

4 3.8 4 0

1 3.75 4 0

3 3.7 4 0.5

24 3.65 4 1

7 3.6 4 0.5

31 3.63 4 1

Should:

(continued)
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Table 3. (continued)

Requirement Mean Mode IQR

9 3.16 3 0

13 3 3 0

12 2.9 3 0

Could:

26 2.35 2 0.5

25 2.15 2 0

17 2 2 0

Must ≙ 4, Should ≙ 3, Could ≙ 2,
Won’t ≙ 1

4.2 Results of Round 2

The prioritization in the second round resulted in 11 requirements gaining consensus.
Overall, the experts agree on the topics of stress measurement and the design of exercises
(e.g., 11, 18, 21).

Requirements with the Prioritization “Must” (n= 8). The experts evaluate individu-
ally configurable reminder functions for goals, open exercises, or other interactions with
the system (Requirement 2) as crucial features. In addition, a clear presentation of cause
and effect relationships (Requirement 8) is highly important due to the motivating effect.
For example, after a completed exercise, the DSMS visualizes the reduced stress levels
and emphasizes the casual link. The developers particularly consider this presentation
to be very important (100% chose the category “Must”), whereas the researchers and
coaches vary between “Must” and “Should,” with more focus on “Must”.

Furthermore, it is very important that DSMS provide functions that support the iden-
tification of the user’s stressors and, if necessary, derive appropriate measures to reduce
stress (Requirement 10). In the same vein, the measurement of stress (Requirement 11)
constitutes a basic function because it is suitable for drawing conclusions about possible
stressors. This logic matches expert ratings, because Requirement 11 reaches consensus
with the prioritization “Must.” Both coaches and developers evaluate the two related
requirements (10 and 11) similarly. Only the opinion of the researchers is slightly more
inconsistent. In addition, agreeing on the great importance of measuring stress levels, the
experts also consider the translation of the stress levels measured into an understandable
metric and its detailed breakdown (for example, subdividing stress into low-, medium-,
and high-stress phases or specifying the duration of the stress phase) to be essential
(Requirement 18). With a relative frequency of 79% and an interquartile range of 1, this
requirement meets the consensus threshold. Only the coaches express a few different
opinions, and Expert 17 comments:
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“The measurement and presentation of stress levels could be also counterproduc-
tive, because the affected person is confronted directly with having a very high
level of stress.”

In conclusion, the experts consider stressmeasurement as ameaningful and profitable
functionality, although it cannot be ruled out that in individual cases, the existing stress
load of the user may be further aggravated by its measurement and presentation.

Both the psycho-educative and educational interventions (Requirement 21) and
reflective exercises (Requirement 22) are must-have requirements. The mean values
indicate that the provision of reflective interventions is of a little more importance than
psychoeducational ones (mean of 3.79 versus 3.68). The field of self-reflection includes
exercises for better body perception (body scan), increased awareness and sensitization,
as well as self-observation exercises. The present prioritization emphasizes that in addi-
tion to several new tracking functions, the stimulation of self-reflection also is vital in
the area of digital systems. Expert 08 states:

“People should also get a feeling for their body and intuition again and learn this
through self-reflection and questioning.”

After the second round, the technical requirement for anonymous and aggregated
data transmission (Requirement 29) also achieves the prioritization “Must”. As 86%
of the experts with a very high level knowledge of digital health technologies chose
the “Must” category (among those with high expert status, it is only 40%) and because
Requirement 29 necessitates deep technical understanding, the distribution indicates
very high importance. If data transmission is not necessary, Expert 01 alternatively
recommends that applications can work on a smartphone in a completely encapsulated
way, including data processing, so that personalized systems can be implemented.

Requirements with the Prioritization “Should” (n= 1). The requirement of adapting
the stress-measuring monitoring element to development over time and period of use
(Requirement 20) reaches the prioritization of “Should.” Therefore, it is desirable to
offer frequent learning opportunities at the beginning of usage to quantify and evaluate
one’s own stress levels and identify the stressors. Afterward, medium- to long-term
trends of stress development gain spotlight rather than the cause-effect relationships and
individual situations.

Requirements with the Prioritization “Could” (n = 2). The detection of deviations
from normal behavior (for example, the user only stays in the office and hardly ever
leaves it) has a lower priority among the experts (Requirement 19). This suggests that
such deviations can either not be sufficiently causally attributed to stress or that they
provide little profitable information. Moreover, the possibility of integrating data and
results from other applications (e.g., pedometer) into the DSMS (Requirement 34) is
granted lower priority. Without exception, all answers are located in the two categories
“Should” and “Could,” whereby the experts with very high expert status in terms of
digital health services tend more toward “Could” compared to those with high expert
status (75% versus 66%).
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Table 4 contains all the requirements with consensus after round 2 aswell as specifies
the mean, mode, and interquartile ranges.

Table 4. Requirements with consensus in round 2

Requirement Mean Mode IQR

Must:

22 3.79 4 1

2 3.68 4 1

18 3.68 4 1

21 3.68 4 1

8 3.67 4 1

10 3.63 4 1

11 3.58 4 1

29 3.58 4 1

Should:

20 2.79 3 0

Could:

34 2.26 2 1

19 2.21 2 0

Must ≙ 4, Should ≙ 3, Could ≙ 2,
Won’t ≙ 1

4.3 Results of Round 3

In general, the third round showed only a few changes in the overall opinion and yielded
two more requirements with consensus.

Requirementswith thePrioritization “Must” (n= 2). The participating experts agree
that in addition to providing psycho-educative and reflective exercises, those for building
up anti-stress resources (Requirement 23) are also of utmost importance for improving
the balance of stress periods and recreation (examples are resource analysis or timeman-
agement). DSMS offering a high degree of mobility (Requirement 33) is also considered
extremely important. Thus, they should be accessible on a smartphone or other devices
that can be carried every day and used any time. Furthermore, a higher flexibility can be
achieved if the application is available offline as well.

Table 5 presents all the requirements with consensus after round 3 and specifies the
mean, mode, and interquartile ranges.
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Table 5. Requirements with consensus in round 3

Requirement Mean Mode IQR

Must:

23 3.71 4 1

33 3.53 4 0

Must ≙ 4, Should ≙ 3, Could ≙ 2,
Won’t ≙ 1

5 Discussion

After the threeDelphi rounds, 28 of the 34 requirements reached the consensus threshold.
Among them, not a single requirement was labeled with “Won’t,” so the requirements
derived from the previous study can be all confirmed.

Figure 2 visualizes the development of the prioritization of the requirements over the
three rounds. The inner circle refers to the first round, followed by the outward second,
and finally the outermost third round. The requirement number is located in the middle
of each circle.

Although the experts in the second round agree that DSMS should measure stress
levels either way (see Fig. 2, Requirement 11/18: “Must”), there seems to be a strong dis-
agreement on the suitable method of stress measurement. Requirements 15–17 present
possible methods of stress measurement, with lower preference (“Could” prioritiza-
tion) given to voice analyses, measurement of skin resistance, and muscular tension
(Requirement 17). There is no consensus on the importance of diary and documentation
functions (Requirement 15), which can be used in a broad sense to quantify stress lev-
els. The answers range from “Must” to “Could” at this point. Moreover, the experts do
not reach consensus on the continuous measurement of pulse, heart rate variability, and
respiratory rate (Requirement 16). However, looking at the development of the prioriti-
zation over the three rounds, one sees an increasing focus on the categories of “Must”
and “Should.” In general, the results suggest that the measurement of pulse, heart rate
variability, and respiratory rate is the most relevant method of stress measurement; how-
ever, the significance is not sufficient due to the prevailing disagreement. This can be
attributed to the fact that stress is abstract compared to other diseases, thus rendering its
measurement difficult. This uncertainty is also reflected in the market, as a lot of DSMS
have not yet integrated stress measurement or only a rudimentary one, if any.

With respect to the interaction between the user and the system, it is noteworthy
that although the experts agree in the second round that the reminder functions on goals,
exercises, or other interactions are considered essential (Requirement 2), there is no con-
sensus on the importance of feedback in acute stress situations (Requirement 14). Thus,
it can be concluded that organizational reminders are really desired, but the importance
of those in health-related content is unclear. There are hardly any recommendations on
this concern in the literature either. Because all the check marks for Requirement 14
are located in the categories “Must” and “Should” in the last round, we can suppose
that feedback functions are generally considered useful in acute stress situations. Some
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experts state that it is better not to present any feedback directly in the stress situation
itself but with a slight delay. This minimizes the risk of aggravating the stress level due
to the given notification, whereas the user can more easily reflect on the stress-inducing
situation afterward.

Furthermore, there is no agreement on how important it is to use only hidden content
in a playful way and with few technical terms. On the one hand, healthy people without
cognitive impairments comprise the DSMS target group, and a facilitation of interven-
tions is usually not necessary. Thus, Requirement 5 can be a low priority. Conversely,
users of DSMS often have heavy workloads and little free time, which necessitates a
presentation of easily understandable content, as per Requirement 5. On an average, it
is prioritized by the experts with the value of 2.5.

By already agreeing in the first round on the “Should” prioritization for Require-
ments 9 and 12, the experts highlight that an individual tailoring of the DSMS to the
user and his environment is desirable. In order to implement it, the use of artificial intel-
ligence (Requirement 32) would basically be conceivable. However, this aspect does
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not reach any consensus. The mixed responses can be attributed to the fact that artificial
intelligence is a promising but new technology which is not yet mature for a wide range
of applications. Expert 10 comments regarding the Requirement 32:

“Should, not must. It’s very complicated with AI and it requires extremely much
data to be correct.“

Further annotations from the experts suggest that working with artificial intelligence
has great potential and is promising for the future. Expert 13 states:

“There is no doubt that AI is the future.”

In sum, the results of the Delphi study reveal that strong motivational elements
(Requirement 1, 2, 4, 8) and the conditions of usage (Requirement 3, 6, 7) are crucial
to successful DSMS. This gives priority to the user first and emphasizes that DSMS
are being developed for healthy people, who possibly do not feel such symptoms as
compared to those who are already suffering from a condition like burnout. Therefore,
great attention should be paid to motivational aspects so that preventive programs, such
as DSMS, are used permanently.

In addition, the three types of DSMS exercises (Requirements 21–23) are also val-
idated and given high priority. This aligns with the previous study, in which all the
interviewed participants (health insurance companies, care providers, users, and the
private sector) recommended their availability. These are also strongly addressed and
examined in the literature [10, 11, 20]. Furthermore, the high prioritization of goalset-
ting (Requirement 1, “Must” prioritization in the first round) is consistent with findings
from the literature [8, 35]. On the other hand, it is notable that everyday suitability
(Requirement 7) and scientific evidence of offered interventions (Requirement 24) were
already given extremely high importance in the first round, but these aspects are hardly
considered in the literature. This underlines that some of the requirements identified in
the preliminary study and prioritized in this study remain little known to date.

Some results of this study do not align with the literature. The experts consider
the integration of other digital systems or external stakeholders, such as physicians,
of little importance, although research has proven that guided interventions are more
effective than unguided ones [10]. This can be attributed to a poor cost-benefit ratio of
guidance or to the visionary focus of the experts on successful self-management and the
well-empowered user.

In conclusion, a focus on the key features of DSMS, such as providing appropriate
measurement methods and interventions to reduce excessive stress and its motivating
presentation, is far more important than the integration of multiple additional functions.

6 Limitations and Future Work

Therewere several limitations to this study. Therewas a risk of ambiguity and conditional
statements provided with the list of requirements. The experts may have interpreted the
statements differently, and this could lead to a distortion in the results. In order to mini-
mize this risk to the greatest extent possible, explanations of several of the requirements
were also provided to the experts.
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Although we executed a considerable search to identify experts, it is possible that
some areas of expertise, geographic regions, and disciplines were not as well represented
as others. For example, the experts only came from Europe and the United States, with
a special focus on Germany. Thus, the findings may have limited the generalizability to
other countries and regions, where the culture, handling of stress, or the work environ-
ment are very likely to be different. Another potential limitation of the study is that we
only employed a panel of experts rather than the users themselves.

The knowledge presented by the experts in this study can be accessed by users who
wish to test DSMS and directly report their findings and experience. Moreover, the
additional involvement of employers as a further stakeholder group would be of interest,
as they are closely related to the stress-causing source of burnout.

Furthermore, it will be beneficial to run comprehensive validations to evaluate the
upcoming costs and the equipment required.

7 Conclusion

This article confirms and prioritizes the given list of requirements for DSMS. After the
three rounds of this Delphi study, 82% of all the requirements had reached consensus.
The experts agree that the offering of psycho-educative and reflective exercises as well
as those to build up anti-stress resources must be given high priority.

In addition, DSMS should provide reminder functions, goal setting features, and
stress measurement methods. A clear reference to everyday life and high suitability for
everyday use as well as high mobility are also vital characteristics. Some of those less
important ones are, in the experts’ opinion, the involvement of medical professionals,
the possibility to integrate other applications into the DSMS, and the use of some spe-
cific stress measurement methods (voice analyses, skin resistance, muscular tensions).
Overall, the study demonstrates that there is strong agreement on the importance of
individual functions and features for successful DSMS. The results support developers
in profitably selecting and using functions and characteristics for better DSMS in order
to counteract excessive stress. We believe that the improvement of DSMS is an effec-
tive way to reach more working individuals with psychological interventions in order
to reduce stress and help strike a healthy balance. This could be important from both
public health and societal perspectives.
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