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Preface

The present work is based on data previously published in: Heil3 et al., “Current practice
of stakeholder engagement: researchers’ experiences in North America, DACH countries
and China. Journal of Comparative Effectiveness Research / 7'" May 2020. For a detailed

description of my participation see page 39 (Anteilserklarung).
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Zusammenfassung

Hintergrund: Stakeholder Engagement steht fiir die aktive Einbeziehung verschiedener
betroffener Gruppen in die Forschung. Diese Methode kann die Relevanz von For-
schungsfragen und -ergebnissen erh6hen und die Transparenz und Rekrutierung in einer
Studie erleichtern. Das Thema der Einbindung verschiedener Akteure in der klinischen
Forschung gewinnt zunehmend an Aufmerksamkeit. Die aktuelle Praxis der Einbezie-
hung von Interessengruppen durch Forschende in Deutschland ist jedoch unbekannt. In
dieser Studie untersuchten wir die Einbeziehung von Stakeholdern in der klinischen For-
schung in DACH Landern (Deutschland, Osterreich, Schweiz), sowie in Nordamerika und
China. Unser Ziel war es, die Erfahrungen von Forschenden mit der Einbeziehung von
Stakeholdern und ihre Wahrnehmung dieser Methode fir die zukinftige Forschung zu
bewerten.

Methoden: Wir fihrten eine Querschnittsstudie mittels einer internationalen Online-Um-
frage durch. Die von den Forschenden ausgefillten Fragenkomplexe umfassten sozio-
demographische Daten sowie zukiinftige Prognosen, Herausforderungen und Potenziale
der Einbindung von Stakeholdern in die klinische Forschung. Die Daten wurden deskriptiv
ausgewertet. Zusatzlich testeten wir auf Unterschiede zwischen den Mittelwerten und

kontrollierten fiir eine Kovariate.

Ergebnisse: Wir erhielten 245 ausgefiillte Frageb6gen und gruppierten die Teilnehmen-
den nach den drei zuvor festgelegten Weltregionen. Von allen Teilnehmenden gaben
11,02 % (27/245) Nordamerika, 22,45 % (55/245) DACH und 51,84 % (127/245) China
als Wohnort an. Teilnehmende, die ein ,anderes” oder ,kein“ Land als Wohnsitz angaben
(14,69 %, 36/245) wurden von den statistischen Analysen ausgeschlossen. Forschende
aus Nordamerika stimmten auf einer Skala von 0 bis 10 mit 8,41 + 2,3 Punkten (Mittelwert
* sd) Uberein, dass die Einbindung von Stakeholdern in der klinischen Forschung essen-
tiell ist. Teilnehmende aus China bewerteten dies ahnlich (8,12 + 2,1), Teilnehmende aus
DACH mit deutlich niedrigeren Werten (4,23 £ 2,9, p < 0,001). Unter anderem unterschie-
den sich die Meinungen dartber, ob die Einbeziehung von Interessengruppen die Rele-
vanz von Forschungsfragen und -ergebnissen erhoht, in den Weltregionen signifikant
(DACH: 6,95 + 2,8, Nordamerika: 8,05 = 2,3, China: 8,37 + 1,8, p = 0,009). Der Einsatz

digitaler Methoden bei der Einbindung von Stakeholdern wurde von Teilnehmenden aus
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DACH am niedrigsten bewertet, z.B. Smartphone Applikation mit einem Mittelwert von
5.04 = 2.4 (Nordamerika: 6.59 £ 1.9, China 8.28 £ 2.5, p < 0.001).

Schlussfolgerung: Wir stellten fest, dass Forschende aus verschiedenen Weltregionen
die Einbeziehung von Stakeholdern sehr unterschiedlich beurteilen. Um das Wissen und
die Moglichkeiten zur Umsetzung von Stakeholder Engagement zu verbessern, empfeh-
len wir einen verstarkten internationalen Austausch und spezifische Schulungen fir For-
schende in DACH.
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Abstract

Background: Stakeholder engagement stands for the active involvement of diverse con-
cerned groups in research. It is expected to increase the relevance of research questions
and outcomes and facilitate transparency and recruitment. The topic of engaging multiple
actors in clinical research is rapidly gaining attention. The use of stakeholder engagement
by researchers in Germany is unknown. We investigated the current practice of stake-
holder engagement in clinical research in DACH countries (Germany, Austria, and Swit-
zerland), as well as North America and China. We aimed to evaluate researchers’ expe-
rience with stakeholder engagement and their perception of this method for future re-

search.

Methods: We conducted a cross-sectional study using an international online survey.
Researchers completed questions covering sociodemographic information, professional
experience, and details about stakeholder engagement in clinical research, such as for-
mer practice, future predictions, challenges, and potential. Data were analyzed descrip-

tively. Additionally, we tested for differences among means and controlled for a covariate.

Results: We received 245 filled questionnaires and grouped the participants by the three
predetermined world regions. Out of all participants, 11.02 % (27/245) named North
America, 22.45 % (55/245) DACH, and 51.84 % (127/245) China as their country of res-
idence. We excluded participants who marked another or ‘none’ as state of residence
(14.69 %, 36/245) from the statistical analyses. Researchers from North America agreed
on a scale from 0 to 10 with 8.41 £ 2.3 points (mean + sd) about the essentiality of stake-
holder engagement in clinical research. Participants from China rated similar (8.12 + 2.1)
and those from DACH significantly lower (4.23 + 2.9, p < 0.001). Amongst other aspects,
the opinion about stakeholder engagement increasing the relevance of research ques-
tions and outcomes differed significantly between regions (DACH: 6.95 + 2.8, North Amer-
ica: 8.05 + 2.3, China: 8.37 £ 1.8, p = 0.009). The use of digital methods in stakeholder
engagement was rated lowest by DACH respondents, e.g., Smartphone Application, with
a mean of 5.04 + 2.4 (North America: 6.59 £ 1.9, China 8.28 + 2.5, p < 0.001).

Conclusion: We found a heterogeneous perception of stakeholder engagement among
researchers from the three different world regions. To improve the knowledge and possi-
bility of implementing stakeholder engagement, we recommend increased international

exchange and specific training for researchers in DACH.
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1. Introduction

1.1 Definition of Stakeholder engagement

With increased focus on translation into practice and patient participation in research,
stakeholder engagement gains more and more attention within the medical field. The
stakeholder approach originally emerged from the field of business administration and
was mainly shaped by Freeman in the 1980s (1). A designated aim was to add value to
business and achieve sustained success by engaging different interest groups (2). In the
context of clinical research, Concannon et al. define a stakeholder as “an individual or
group who is responsible for or affected by health- and healthcare-related decisions that
can be informed by research evidence”(3). Engagement is characterized as “a bi-direc-
tional relationship between the stakeholder and researcher that results in informed deci-

sion-making about the selection, conduct, and use of research” (3).

1.2 Who, how, and when to engage in a research project?

The first step in practicing stakeholder engagement is the identification of relevant stake-
holders. There are several descriptions of possible stakeholders in literature, including
patients or consumers, clinicians, researchers, and healthcare providers (4, 5). Concan-
non et al. offer the “7P Framework” naming seven stakeholder categories: “patients and
the public, providers, purchasers, payers, policymakers, product makers, principal inves-
tigators” (3). A systematic approach using stakeholder categories and techniques like
brainstorming and snowball sampling is recommended for meaningful stakeholder iden-
tification (6). In current literature, the inclusion of patients and providers is found fre-

quently, but other groups are rarely engaged (7).

The next step is to get in touch with the specific stakeholders and establish a trustful,
lasting relationship. Methods of engagement can be divided into two main categories:
“high touch approaches” and “high-tech approaches” (8). The former includes more tra-
ditional methods such as in person focus groups, advisory boards, community or one-on-
one meetings and interviews. They are defined by direct contact with stakeholders. The
second involves digital methods, for example online campaigns, social media, ehealth
and email communication. They offer the possibility to engage a larger number of stake-

holders simultaneously (9) and disseminate information (10).
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Another essential aspect is the point in time in which stakeholders are getting engaged
and their level of involvement. Stakeholders can be engaged in very early stages of a
research project, such as in prioritizing research questions (11). They can serve as con-
sultants or decision makers in the project. A purely advisory (“passive”) role is not recog-

nized as proper stakeholder engagement by most authors (12-14).

1.3 Stakeholder impact

Current research shows that stakeholder engagement enhances research quality and in-
creases relevance (15). Furthermore, stakeholders can change project objectives, con-
tribute to study design, interventions or chosen methods, and improve contact with the
study population (16-18). In guideline development, stakeholder engagement can in-
crease the acceptance and feasibility of guidelines as well as the subsequent adherence
(19). Overall, engagement leads to more meaningful, user-focused research outcomes
(14). From an ethical point of view stakeholder, engagement allows participation of af-
fected groups in clinical research and offers an approach to an open ethical discourse
(20). Thus, it adds social value to research (11) and follows the idea of democratization
and shared decision making (21, 22). Stakeholder engagement requires “effort, attention,
resources and flexibility” (16). Most notably, time is a challenge for resources both on the
part of researchers and stakeholders (14, 16).

At the time of our study, neither a uniform international definition on stakeholder engage-
ment in medical research nor clear guidelines on how to perform or report about stake-
holder engagement were present. However, several studies displayed first frameworks
and demanded further investigation about stakeholder engagement (4, 7, 23, 24).

1.4 Institutional landscape

On an international level, the importance of stakeholder engagement in medical research
is reflected by multiple institutions which foster stakeholder engagement (25-27). The Pa-
tient-Centered Outcomes Research Institute (PCORI), founded in Washington DC in
2010, provides an institutional framework for researchers who plan to engage stakehold-
ers. PCORI focuses on funding studies that include stakeholders and aims for research
where “patients and other healthcare stakeholders are equitable partners” (28). In the
United Kingdom (UK), the UK National Advisory group INVOLVE was founded in 1996 by
the National Institute for Health Research (NIHR) to foster public involvement in medical
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research (26). In 2013 the Berlin Institute of Health (BIH) emerged from a cooperation of
Charité — Universitadtsmedizin Berlin and Max-Delbrick-Centrum as a research center
with a focus on medical translation. Recently the BIH started emphasizing stakeholder
engagement and is offering an award for Charité-affiliated authors of studies involving
stakeholders (29).

1.5 Research question

At the beginning of our research, the topic of stakeholder engagement was mainly ne-
glected in the German-speaking research landscape. Only a few studies reported stake-
holder engagement (18, 30). No data was available from DACH about further application
and practice of stakeholder engagement in clinical research. Simultaneously, app-studies
were an emerging field and brought new dimensions and challenges to the developing
team. Particularly in these studies, the involvement of end-users and other stakeholders
can be helpful in every study phase.

The aim of our study was first to identify knowledge and use of stakeholder engagement
among researchers in DACH. Second, we wanted to systematically assess the perception
of this method as a component of clinical research. To place the acquired data in an
international context, we conducted the study in an international setting and defined three
study groups by residency (North America, DACH, and China). We hypothesized that
researchers in DACH have differing knowledge and opinion about stakeholder engage-
ment from researchers in North America or China.

Secondary, we gathered data about the challenges and needs of researchers when en-
gaging stakeholders. We also observed if researchers are willing to include new digital

technologies in their projects.
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2. Methods

2.1 Online survey

A survey is a systematic research method that collects information by asking specific
questions. Especially suitable for descriptive and exploratory cross-sectional studies, the
method serves to collect self-disclosures of respondents, e.g. opinions, experiences and
beliefs. The aim is to transfer the results from an interviewing subgroup of people to a
larger population (31). We selected the method of an online survey to meet the require-
ments of our research question.

The method of an online survey allows a geographically flexible data collection with rela-
tively low financial outlay (32). Most web-based surveys use non-random sampling rather
than random sampling (33). There are two common types of bias to be expected in an
online survey. First, participation is limited to people having access to and knowledge of
using the Internet and receiving the invitation of the researcher (selection bias). Second,
the sample includes solely individuals who voluntarily choose to participate (volunteer
bias).

For the implementation of an online survey, various software products are offered. Most
providers sell a time-limited license for use. In this project, we worked with SoSci-Survey,
a professional non-commercial provider, offering free use for surveys in the academic
field (34). The founder and communication scientist Dominik Leiner carries out research,
publishes about online surveys, and offers SoSci-Survey users immediate support in an
associated forum. Particularly convincing is the fact that the provider hosts its servers in
Germany or allows hosting on its own server and thus is compatible with the applicable

data protection regulations.

2.2 Development

The survey was developed based on a broad literature research on current aspects of
stakeholder engagement. We followed the existing guidelines for survey conduct and re-
port (35, 36). The first draft was on paper and subsequently transferred into the online
format. In terms of content, the questionnaire was divided into six sections integrating
different aspects of stakeholder engagement (Figure 1). Every section contained an indi-
vidual number of questions. The first section introduced the definition of stakeholder en-

gagement to build a common ground for the survey (Figure 2). The six main sections
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were framed by a sociodemographic and a commentary part. Since the questions build
on each other in terms of content, we did not randomize items.

Numerical and categorial variables and various question types were represented in the
survey. The selection type allowed respondents to choose one of the shown answers.
The dropdown selection was suited for a question with a high number of possible an-
swers. We used a 10-point Likert scale (extremes labeled or fully labeled) to measure the
attitude of respondents. A set of questions was designed to assess future expectations
of researchers on certain aspects of stakeholder engagement. For this purpose, we for-
mulated three consecutive questions on the same topic (37). The first question refers to
the current state, the second to the recommendation for future practice, and the third to

the actual anticipated development.

Stz =g

Survey
Stakeholder Engagement

A
i:: . -//'ﬁ

774

Knowledge and definition
Relevance and practice
Stakeholder groups
Engagement methods

Levels, tools and stages

N

Challenges and potential

Figure 1: Outline of the survey (own illustration)
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Stakeholder engagement is the active inclusion and participation of different individuals or groups in
a research process. Stakeholders are characterized by holding an interest in or being affected by the
conducted research.

(According to Concannon et al. J Gen Intern Med 2012)

Figure 2: The definition of stakeholder engagement how presented in the survey (38)

2.2.1 Iterative testing

The questionnaire was tested successively by two independent groups to avoid concen-
tration mistakes. Comments from round 1 were integrated (gross errors, layout, technical
deficiencies, comprehension questions) for round 2. After these two independent tests,
the final version was created, which was then once again tested by both groups. In the
third phase, an independent tester and the project manager approved the version (Figure
3). The main objective of this iterative pretest was to uncover content-related or technical
deficiencies.

Moreover, we aspired to make the completion of the survey as pleasant and clear as
possible for all potential respondents and improve the study’s adherence. To this end, we
included people of different genders, educational backgrounds, and professions in the
pretest. The final version consisted of 18 pages with 29 questions and 13 free text fields,
see (38) Supplementary file 1. It was translated into English and Chinese, each reviewed

by native speakers.
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SURVEY

GROUP C Final
Version

SURVEY

Version 3

. 0
‘i‘ SURVEY

; ®_0O
Version 2
O O \GrourB . ..
DRA A
Q O O \\GRouPB

GROUP A

LRA

GROUP A

SURVEY

Version 1

Figure 3: Iterative pretesting of the questionnaire (own illustration)

2.2.2 Handling of completeness

It is possible to check for completeness in an online survey before the participants submit.
The software SoSci-Survey provides two options for checking whether the questionnaire
has been answered completely.

When checking for completeness at the end of each page, the participant will be obliged
to answer every question before continuing the survey. Often respondents consciously
decide not to answer a question, so the option “do not specify” must be added to every
guestion. When checking for completeness at the end of the questionnaire, all questions
that have not been answered during the survey are collected and displayed at the end.
The first option can confuse the design because of an additional number of possible an-
swers on the pages. Besides, a forced response can produce invalid data. With the sec-
ond option, questions are taken out of context, and the data is not comparable with the

regularly collected answers.
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In our study, a completeness check was dispensed in favor of usability. We evaluated
non-answered items as intentionally not selected. A “back” button allowed the respond-

ents to review their answers.

2.2.3 Technical function test

The technical function test was performed in the German and English versions. The test
duration was 3 hours, all variables and their representation were checked. The survey

was editable on PC, tablet, and smartphone.

2.3 Consent

The Ethical Board of Charité has approved the study on 3rd May 2016 (Approval Number
EA1/128/16). Data was solely stored on an Institute’s owned server where only the pro-
ject’s researchers had password-protected access. The data protection vote was positive
on 15th June 2016 (AZ 293/16).

On the first page of the survey, we informed participants about the purpose, risks, bene-
fits, compensation, and survey length. Information on data confidentiality and contact data
of the investigator was given. Participants could give their consent for the study by press-
ing a button on the start page of the survey. No one could participate without giving con-
sent to the study, and participants were acquainted with their right to withdraw consent at

any time.

2.4  Data collection and sample

Data were collected from 12th September 2016 to 31st October 2017 in an open survey.
Initial contact with potential participants was made via email. Recruitment was managed
by sending the link to the electronic web survey via international researcher mailing lists
and WeChat Groups in China. Access was gained indirectly through the administrators
of those lists who had their contact data available online. The exact number of invitees
was not possible to calculate because not all administrators provided the numbers of list
members, and snowball sampling was nonavoidable. Additionally, outdated or incorrect
email addresses could not be subtracted from the known population. The survey mode
was open and not password protected. No online or offline advertisement was made, and
the survey was voluntary. It was administered through the software SoSci Survey, and

no cookies were used. We did not offer specific incentives for participation.
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2.5

We determined to analyze all questionnaires that completed the 7th page (full sociodem-
ographic data). The data were analyzed with the statistical program R (39) and the addi-
tional packages tidyverse, car, emmeans and tableone (40-43). The software SoSci Sur-
vey provided the raw data as .csv and a particular script to manage the import into R.
Cleaning included the in-depth inspection of raw data and re-coding of single variables to
ensure compatibility of the questionnaires in different languages. The differentiation be-
tween missing values as “no answer given” and marked as “prefer not to say” was per-

formed. Scripts for cleaning and data analysis were sourced and executed from the Main

Statistical analysis

script of the Project in R (Figure 4).

input
3 malMap.Rdata

rdata_sher_2018-05-03_22-36.csv

Master.R
output
script

@6 000 000|060 e e e

Q

01_lmport_Raw_Data_English.r
01_Import_Raw_Data.R
02_Clean_Raw_Data.R
03_Extract_only_NRS.R
04_Summarise_NRS.R
05_Calculate_pValues.R
06_Calculate_ANCOVA.R
07_Plot_Pub.R

07_Plot.R
08_Stacked_barplot_2.R
08_Stacked_barplot_Pub.R
08_Stacked_barplot.R
09_Stacked_barplot_all.R
Ancova.R

Create_ ANCOVA_TABLES.Rmd
createWorldMap.R
world_map_SHER.R

& SHER.Rproj

Figure 4: Structure of the Project for data analysis (own illustration)

2.5.1 Descriptive analysis

Descriptive analysis was performed separately for the three subgroups (DACH, North

America, China). Sociodemographic variables were summarized in rates for categorial
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variables (e.g. gender) and mean with standard deviation as a measure of dispersion for
numerical variables (e.g., age in years). The population’s characteristics were depicted
in one table. The descriptive analysis of numerical variables from sections 1-6 was sum-
marized in tables, including mean, standard deviation, median, interquartile range (925,

g75), minimum and maximum.

2.5.2 Explorative Analysis of Variance

For the statistical assessment of mean differences between more than two groups, a one-
way Analysis of variance (ANOVA) was performed.

The null hypothesis was that all groups are equal. We set a significance level of 5%,
meaning if the p-value is below the significance level, we can conclude with a 5% proba-
bility of error that at least two groups differ. The independent variable was categorial
(RESIDENT).

An R script for performing ANOVA across the three groups for all dependent numeric
variables was written (using function aov ()). Additional Analysis of Co-Variance with the

co-variate age was conducted to reduce the variance of error in a separate script.
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3. Results

3.1 Respondent characteristics

In survey research, we find different kinds of response metrics (35). We defined unique
site visitors as persons who visited the first page of the questionnaire but did not consent
to participate. We estimated a total of 7000 survey recipients and the software recorded
842 unique site visitors. The participation rate is the percentage of persons who agreed
to participate based on unique site visitors. With 311 participants checking the consent
box on the first page, the participation rate was 36,9% (311/842). The completion rate, in
this context the number of respondents submitting the last page of the questionnaire di-
vided by the number of persons who agreed to participate, was 49,5% (154/311).

In total, we obtained 311 filled-in surveys. Of these, 78,8% (245/311) met our inclusion
criteria by having completed the 7th page of the survey as a minimum. Fifty-five partici-
pants named a DACH country as their place of residence; 27 lived in North America and
127 in China at the time of the survey. Thirty-six participants named another or no country
of residence.

Participants from DACH had a mean age of 48.35+11.8 years, from North America
53.78+10.3 years, and from China 37.47+8.8 years. In self-ascription of gender, female
participants were represented in the majority across all three groups (51% in DACH, 52%
in North America, and 63% in China). Regarding the professional context, 61,8% of re-
spondents from DACH worked at a university, and 21.8% in other research institutions.
Of those participating from North America, 63% were employed at a university and 33%
at a hospital or clinic. 33% of the respondents from China had a job at a university and
54% at a hospital or clinic. 49% from DACH, 63% from North America, and 40% from
China described their position as principal investigator. Of the respondents from DACH,
38% were research assistants, from North America 7.4%, and from China 28%. The mean
work experience in years was 12.7+£7.9 in DACH, 18.7+9,4 in North America, and 9.948.1

in China. For the complete sample characteristics by group, see Table 1 (38).
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Table 1: Sample characteristics as reported in the online survey

Characteristic DACH North America China
n =55 n=27 n =127
Age in years, mean (sd) 48.35 (11.77) 53.78 (10.27) 37.47 (8.84)
Gender, n (%)
Male 23 (41.8) 12 (44.4) 44 (34.6)
Female 28 (50.9) 14 (51.9) 80 (63.0)
Other 0 (0.0) 0 (0.0) 1(0.8)
Prefer not to say 2(3.6) 0(0.0) 2(1.6)
[NA] not available 2 (3.6) 1(3.7) 0 (0.0)
First language, n (%)
German 50 (90.9) 2(7.4) 0 (0.0)
English 0 (0.0) 23 (85.2) 1(0.8)
Chinese 0 (0.0) 0 (0.0) 125 (98.4)
Other 3(5.5) 2(7.4) 0(0.0)
[NA] not available 2 (3.6) 0 (0.0) 1(0.8)
Professional context, n (%)
Industry 4 (7.3) 0(0.0) 7 (5.5)
University 34 (61.8) 17 (63.0) 42 (33.1)
Hospital or Clinic 4 (7.3) 9 (33.3) 69 (54.3)
Other research institution 12 (21.8) 1(3.7) 9(7.1)
[NA] not available 1(1.8) 0(0.0) 0 (0.0)
Position, n (%)
Principal investigator 27 (49.1) 17 (63.0) 51 (40.2)
Research assistant 21(38.2) 2(7.4) 35 (27.6)
PhD student 1(1.8) 0 (0.0) 10 (7.9)
Master student 1(1.8) 0 (0.0) 16 (12.6)
Other 4 (7.3) 8 (29.6) 14 (11.0)
[NA] not available 1(1.8) 0(0.0) 1(0.8)
Main working field, n (%)
Basic research 8 (14.5) 2(7.4) 13 (10.2)
Clinical and/or health service research 29 (52.7) 15 (55.6) 54 (42.5)
Teaching 2 (3.6) 1(3.7) 10 (7.9)
Patient care 6 (10.9) 6 (22.2) 38 (29.9)
Other 9 (16.4) 3(11.1) 12 (9.4)
[NA] not available 1(1.8) 0(0.0) 0(0.0)
Work experience in years, mean (sd) 12.74 (7.86) 18.74 (9.43) 9.85 (8.10)

All characteristics were self-reported by the study participants. Percentages may not sum up to 100% because of rounding. DACH:
Germany (D), Austria (A), and Switzerland (CH); North America: USA and Canada. SD: Standard deviation. Modified after (38)
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3.2  Section 1: Knowledge and definition

Of the participants from DACH, 65.45% (36/55) confirmed to know the term stakeholder
engagement, 32.73% (18/55) did not know the term, and 1.82% (1/55) chose not to an-
swer the question. In the group from North America, 96.3% (26/27) stated to be familiar
with the term stakeholder engagement, and 3.7% (1/27) denied knowing the term. Of all
participants from China, 56.69% (72/127) knew the term, and 43.31% (55/127) did not
recognize the term, see Figure 5.

100+
751
Do you know
- the term stakeholder
§ -, engagement?
o B vyes
o B no
] not answered
251
0.
DACH North America China
n=55 n=27 n=127

Figure 5: Participant’s knowledge of the term stakeholder engagement by country of residence.
DACH: Germany (D), Austria (A) and Switzerland (CH); North America: USA and Canada. Modified after (38)

Several questions addressed the stakeholder definition we introduced in the survey.
Comprehensibility of the definition was rated with high means among all groups (DACH
8.19+2.1, North America 9.20+1.1, and China 8.18+2.1). Researchers from DACH agreed
with a mean of 7.12+2.8 that the definition was informative, researchers from North Amer-
ica with a mean of 8.70+1.5 and from China with a mean of 7.42+2.8. Asked if the defini-
tion mirrors one own opinion, researchers from DACH agreed with the lowest mean
(6.81+2.8, North America 8.58+2.3, China 7.21+2.8), see Figure 6.
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Figure 6: Reception of stakeholder definition

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = do not agree at all and 10 = agree com-
pletely; error bars indicate the standard deviation, p-values are from a one-way ANOVA. DACH: Germany (D), Austria (A), Swit-
zerland (CH); North America: USA and Canada; SD: Standard deviation. Modified after (38)

3.3 Section 2: Relevance and Practice

Participants were asked if they had “already engaged stakeholders” in their research (38).
Researchers from DACH showed the lowest agreement with a mean of 5.53+4.1, re-
searchers from North America the highest with a mean of 8.84+2.0 Researchers from
China rated intermediately with a mean of 6.22+2.7. When asked about the likelihood of
applying stakeholder engagement in the future, researchers from DACH rated with a
mean of 7.42+2.9, from North America with a mean of 9.38+1.0, and from China with a
mean of 7.61+2.4 (Figure 7).
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How likely is it that you will
use stakeholder engagement
in your next project?*

In my research | have
already engaged stakeholders.

p < 0.001 p = 0.007
10+

Group

M DACH

B North America
M China

Mean (sd)

Figure 7: Reported practice of stakeholder engagement

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = do not agree at all and 10 = agree com-
pletely; error bars indicate the standard deviation, p-values are from a one-way ANOVA.

*This item was rated on a scale from 0 to 10 with 0 = very unlikely and 10 = very likely.

DACH: Germany (D), Austria (A), Switzerland (CH); North America: USA and Canada; SD: Standard deviation Modified after (38)

Participants were asked to rate on a scale from O (do not agree at all) to 10 (agree com-
pletely) if stakeholder engagement plays an important role in clinical research. Research-
ers from DACH agreed with a mean of 4.23+2.9, from North America with a mean of
8.41+2.2, and from China with a mean of 8.12+2.1. The statement that stakeholder en-
gagement should play a central role in research was evaluated with a mean of 8.33+£1.6
by researchers from North America, and with a mean of 7.51+2.4 from DACH and
6.74%2.5 from China. In the estimation, if stakeholder engagement will be important in the
future, participants from DACH reached a mean of 6.50+2.3, from North America
8.52+1.6, and from China 7.81+2.1 (Figure 8). Differences between groups were statisti-
cally significant (p < 0.05).
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Figure 8: Reported relevance of stakeholder engagement in three dimensions

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = do not agree at all and 10 = agree com-
pletely; error bars indicate the standard deviation, p-values are from a one-way ANOVA. DACH: Germany (D), Austria (A), Swit-
zerland (CH); North America: USA and Canada; SD: Standard deviation. Modified after (38)

3.4  Section 3: Stakeholder groups

Respondents from DACH rated the engagement of the group ‘payers’ with a higher mean
than researchers from North America and China. The other stakeholder groups were
rated with a lower mean by DACH respondents compared to North America and China
(Table 2). Across all groups, the frequency of engaging patients, clinicians, and research-
ers reached higher means than the engagement of stakeholders outside the common
scope, like payers, industry, and policymakers.
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Table 2: Respondent’s ratings of “Which of the following stakeholder groups have you already engaged in research?”

Item/ Group DACH North America China p-value
mean (sd) mean (sd) mean (sd)
Patients 5.48 (3.35) 7.38 (2.41) 7.45 (3.34) 0.004
Clinicians 6.33 (3.0) 8.31 (1.78) 8.33 (2.40) < 0.001
Researchers 7.7 (2.60) 9.15 (1.67) 8.42 (2.38) 0.038
Payers 4.29 (3.58) 3.46 (3.49) 3.88 (3.47) 0.62
Industry 2.51 (3.09) 3.04 (2.91) 3.92 (3.36) 0.057
Hospitals and Health Systems 3.93 (3.62) 4.23 (3.35) 7.49 (3.02) <0.001
Policy makers 2.72 (3.22) 4.0 (3.38) 3.82 (3.34) 0.142
Training institutions 3.02 (3.37) 6.11 (4.04) 3.08 (3.15) <0.001

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = never and 10 = always; p-values are from
a one-way ANOVA. DACH: Germany (D), Austria (A), Switzerland (CH); North America: USA and Canada; sd: Standard deviation.

Regarding recommendations for the future engagement of stakeholders, we found differ-
ing ratings within the groups. Respondents from DACH rated patients, clinicians, re-
searchers, and hospitals & health systems slightly lower than respondents from North
America and China. To engage industry stakeholders was rated with the lowest mean
(3.12+2.1) by DACH respondents (North America 5.12+2.7 and China 5.9+£3.5). Likewise,
policymakers got lower ratings from DACH respondents with a mean of 4.8+3.0 compared
to North America (7.31+£2.7) and China (7.15+3.2). Payers were rated quite low across all

groups but relatively higher in DACH with a mean of 6.61+3.1 (Table 3).

Table 3: Respondent’s ratings of “Which stakeholder groups should be engaged in future clinical research?”

Item/ Group DACH North America China

mean (sd) mean (sd) mean (sd) p-value
Patients 7.98 (2.37) 8.64 (1.63) 8.45 (2.51) 0.439
Clinicians 7.78 (2.44) 8.77 (1.53) 8.89 (2.20) 0.018
Researchers 8.47 (2.48) 9.08 (1.60) 8.94 (2.04) 0.383
Payers 6.61 (3.06) 5.62 (3.20) 5.80 (3.77) 0.379
Industry 3.12 (2.13) 5.12 (2.74) 5.90 (3.48) <0.001
Hospitals and Health Systems 6.71 (2.37) 7.16 (2.69) 8.60 (2.08) <0.001
Policy makers 4.80 (2.98) 7.31 (2.70) 7.15 (3.23) <0.001
Training institutions 5.56 (2.58) 8.04 (2.19) 5.80 (3.52) 0.002

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = never and 10 = always; p-values are from
a one-way ANOVA. DACH: Germany (D), Austria (A), Switzerland (CH); North America: USA and Canada; sd: Standard deviation.
Modified after (38)
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3.5 Section 4: Engagement methods

Participants rated the desirable frequency of a given method to be used for stakeholder
engagement. Among DACH respondents, the Nominal Group Technique, Smartphone
Application, Webinar, and (Online) Survey were items with the lowest ratings (Table 4).
Especially ratings for digital methods differed between groups and were rated lowest by
DACH respondents. For example, smartphone application use reached a mean of
5.04%2.4 in DACH, while respondents from North America rated it with a mean of 6.59+1.9
and from China with 8.28+2.5 (p < 0.001). The Webinar was rated with a mean of 5.07+2.9
in DACH, 7.11+2.3 in North America, and 8.09+2.6 in China (p < 0.001).

The analog method of personal meeting reached higher means in respondents from
DACH with 7.85+2.4, from North America with 7.2+2.3, and China with 7.49+2.8 (p =
0.631). The item ‘focus group’ was rated with a mean of 6.36+2.2 in respondents from
DACH, 7.05+1.9 from North America and 7.63+2.7 from China (p = 0.043).

Table 4: Participant’s ratings of “Which methods of stakeholder engagement should be used?”

Item/Group DACH North Amercia China p-value
mean (sd) mean (sd) mean (sd)
Advisory group 6.84 (2.46) 7.44 (2.01) 8.48 (2.18) 0.002
DELPHI method 5.62 (2.54) 6.40 (1.84) 7.86 (2.91) 0.001
Expert panel 7.41 (2.04) 7.16 (1.57) 8.60 (1.99) 0.001
Focus group 6.36 (2.23) 7.05 (1.87) 7.62 (2.67) 0.043
Interviews 6.53 (2.26) 7.16 (1.89) 8.00 (2.30) 0.004
Nominal group Technique 5.00 (2.49) 6.00 (1.34) 7.04 (3.03) 0.076
(Online) survey 5.22 (2.55) 6.11 (2.11) 8.60 (1.92) <0.001
Personal meeting 7.85(2.42) 7.20 (2.26) 7.49 (2.78) 0.631
Written information 7.11 (2.66) 7.40 (2.06) 7.98 (2.60) 0.200
Smartphone application 5.04 (2.43) 6.59 (1.87) 8.28 (2.51) <0.001
Stakeholder mapping 6.75 (2.34) 6.79 (1.93) 7.47 (3.04) 0.556
ResearchKit (Apple) 5.40 (2.22) 5.70 (1.70) 6.52 (3.65) 0.517
Telephone conference 5.93 (2.59) 7.80 (1.94) 7.25 (3.23) 0.026
Webinar 5.07 (2.86) 7.11 (2.33) 8.09 (2.62) <0.001
Workshop 6.76 (2.20) 7.30 (2.39) 8.53 (2.28) <0.001

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = never and 10 = always; p-values are from
a one-way ANOVA. DACH: Germany (D), Austria (A), Switzerland (CH); North America: USA and Canada; sd: Standard deviation.
Modified after (38)
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3.6 Section 5: Levels, tools, and stages of engagement

We asked participants about their preferred quality of stakeholder engagement in the re-
search process. Should the engagement be a consulting partnership, have the nature of
a collaboration, or should stakeholders be assigned a leading role in the research pro-
cess? Respondents from DACH agreed to the consulting partnership with the highest
mean (DACH 8.11+2.6, North America 7.90£2.4, China 7.91+2.6), to the collaborative
relationship with a lower one (DACH 7.05+2.8, North America 8.20+2.1, China 8.07%2.5).
Agreement to a leading stakeholder role was the lowest with a mean of 4.45+£3.3 in re-
spondents from DACH, 5.50+2.6 in North America, and 6.55+3.2 in those from China (see
Table 5).

Table 5: Opinion on levels of stakeholder engagement as reported in the survey

ltem/ Grou DACH North America China value
P mean (sd) mean (sd) mean (sd) P

Stakeholders should be en-
gaged in clinical research as 8.11 (2.58) 7.90 (2.40) 7.91 (2.62) 0.924
consulting partners

Stakeholders should be en-
gaged in clinical research as 7.05 (2.78) 8.20 (2.14) 8.07 (2.52) 0.112
collaborative partners

Stakeholders should have a
leading role in the research 4.45 (3.28) 5.50 (2.59) 6.55 (3.16) 0.005
process

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = do not agree at all and 10 = agree com-
pletely; p-values are from a one-way ANOVA. DACH: Germany (D), Austria (A), Switzerland (CH); North America: USA and Canada;
sd: Standard deviation. Modified after (38)

In addition, participants were asked for their recommendation of communication tools for
future stakeholder engagement. In this question, technology (email, instant messaging,
online blog, online forum, smartphone application, SMS, social network, website) and
person-based methods (personal meeting, mail, phone call) were represented. ‘Email’ as
communication tool was rated with very similar means in all groups (DACH 8.89+2.0,
North America 8.17+2.4, China 8.99+£1.9, p = 0.293). ‘Instant messaging’ resulted in
highly differing means (DACH 3.73+3.6, North America 5.06+3.1 and China 9.26x£1.4, p
< 0.001), as well as ‘Smartphone application’ (DACH 4.67+2.6, North America 5.94+2.7,
China 8.79+£2.3, p < 0.001) (38). The item ‘personal meeting’ got the highest mean
amongst respondents from DACH with 8.79+1.9 when compared to North America
(8.11£2.2) and China (7.49+3.1, see Table 6).
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Table 6: Respondent’s ratings of “Which communication tools should be used?”

ltem/Group DACH North America China p-value
mean (sd) mean (sd) mean (sd)
Email 8.89 (2.01) 8.17 (2.36) 8.99 (1.92) 0.293
Instant messaging 3.73 (3.63) 5.06 (3.12) 9.26 (1.37) <0.001
Online blog 3.43 (3.01) 4.75 (2.57) 6.00 (3.93) 0.004
Online forum 5.46 (2.84) 6.06 (2.32) 7.15 (3.44) 0.028
Personal meeting 8.79 (1.87) 8.11 (2.18) 7.49 (3.07) 0.045
Mail 4.46 (3.32) 4.06 (3.24) 4.51 (3.90) 0.894
Smartphone application 4.67 (2.58) 5.94 (2.72) 8.79 (2.25) <0.001
SMS (text message) 2.82 (2.53) 5.89 (2.87) 7.14 (3.41) <0.001
Social network 4.34 (3.33) 5.72 (2.59) 6.08 (3.87) 0.075
Phone call 8.29 (1.96) 7.00 (3.36) 8.44 (2.26) 0.065
Website 7.06 (2.73) 6.88 (2.09) 8.30 (2.67) 0.024

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = never and 10 = always; p-values are from
a one-way ANOVA. DACH: Germany (D), Austria (A), Switzerland (CH); North America: USA and Canada; sd: Standard deviation.

Modified after (38)

We also addressed the question in which research stages stakeholders should be en-

gaged. Analysis showed that participants from DACH compared to North America and

China rated with lower means across all items other than ‘implementation of results’. The

frequency of stakeholder engagement in the implementation phase (0 = never, 10 = al-

ways) was rated with a mean of 8.50+2.2 by respondents from DACH, with 7.90+2.6 from

America and with 8.72+2.1 from China (p = 0.0357). Engagement in the study design

phase was assessed by respondents from DACH with a mean of 6.38+2.9, from North
America with 7.26+2.8, and from China with 8.54+2.3 (p < 0.001). For detailed results,

see Table 7.
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Table 7: Opinion on research stage in which stakeholders should be engaged

Item/Group DACH North America China p-value
mean (sd) mean (sd) mean (sd)
Selection and prioritizing of research topics 7.21 (2.99) 8.10 (2.34) 8.91 (1.71) 0.002
Development of the research question 7.61(2.41) 7.95 (2.40) 8.90 (2.02) 0.012
Outcome definition 6.71 (3.08) 8.10 (2.43) 8.19 (2.76) 0.031
Study design 6.38 (2.88) 7.26 (2.79) 8.54 (2.25) <0.001
Pretest 7.19 (2.58) 8.11 (2.32) 8.46 (2.19) 0.035
Analysis of results 5.53 (3.50) 6.68 (2.89) 8.13 (2.71) <0.001
Publication of results 6.68 (3.16) 7.05 (2.74) 8.57 (2.28) 0.001
Implementation of results 8.50 (2.23) 7.90 (2.65) 8.72 (2.07) 0.0357

Shown values are the means of the response by group on a scale from 0 to 10 with 0 = never and 10 = always; p-values are from
a one-way ANOVA. DACH: Germany (D), Austria (A), Switzerland (CH); North America: USA and Canada; sd: Standard deviation.
Modified after (38)

3.7 Section 6: Challenges and Potential

First, we assessed which general framework is necessary for researchers to implement
stakeholder engagement. The need for a standardized definition was rated low in DACH
and North America (5.84+2.9; 6.26+2.8) and higher in China (9.19+1.4, p < 0.001). Simi-
larly, the need for guidelines was scored low in DACH (5.69£3.2) and higher in North
America (8.47+1.8) and China 8.95+1.8, p < 0.001) (38). Existing interest on the part of
stakeholders as a requirement was rated high among all three groups with 8.73+1.7 in
DACH, 9.05£2.2 in North America, and 8.72+1.7 in China (p = 0.754). Each of the other
items was considered less necessary from the DACH group compared to higher ratings
by North America and China (see Table 8). For example, the necessity of funding pro-
grams for studies using stakeholder engagement was rated with 6.74+3.1 in DACH,
8.37%£2.3 in North America, and 8.74+1.8 in China.

Regarding potential benefits and downsides of stakeholder engagement, participants
were asked to express their agreement to a set of statements. Participants agreed to a
low extent on stakeholder engagement leading to additional financial costs (DACH
3.08+3.2, North America 2.74£2.5, China 3.48£2.8, p = 0.572). They instead see a high
burden on human resources (DACH 8.0+£3.2, North America 6.42+3.0, China 5.44+3.1, p
= 0.049) and workload for researchers and stakeholders (see Table 8). The pitfall of lob-

byism was considered slightly different between groups with 6.33+2.8 in DACH, 5.05+2.6
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in North America, and 7.05+2.9 in China (p = 0.026). Participants agreed with a high mean
that stakeholder engagement might lead to more relevant research (DACH 8.05+2.4,
North America 8.75+1.7, China 7.71+2.3, p = 0.200). The impact on transparency and

recruitment facilitation was evaluated differently among the three groups (see Table 8).

Table 8: Participant’s opinion about necessary factors, advantages, and disadvantages of stakeholder engagement (38)

DACH North China p-
Question/ Group mean (sd)  AMerica  mean (sg) value®
mean (sd)

Which of the following factors are necessary to foster stakeholder engagement in research?#

Standardized definition of stakeholder engagement 5.84(2.91) 6.26(2.75) 9.19(1.40) <0.001
Stakeholders interest in participation 8.73(1.71) 9.05(2.16) 8.72(1.71) 0.754
Publication of guidelines for stakeholder engagement 5.69(3.20) 8.47(1.78) 8.95(1.77) <0.001
Institutional infrastructure 6.55 (2.55) 8.33(1.78) 8.72(1.79) <0.001

Funding programs to support researchers adopt stakeholder | 6.74 (3.08) 8.37(2.27) 8.74(1.78) <0.001
engagement

Funding to do research about stakeholder engagement 6.45(2.84) 7.16 (2.57) 8.55(1.81) <0.001
Stakeholder engagement...*
Leads to additional financial costs 3.08(3.18) 2.74(2.49) 3.48(2.76) 0.572

Places a high burden on the human resources of a research 8.00 (3.24) 6.42(2.99) 5.44 (3.14) 0.049
team

Will not lead to widely applicable study results because it 3.87 (3.25) 2.28(2.24) 4.29 (3.24) 0.060
only takes individual perspectives into consideration

Leads to lobbyism, meaning the organized influence of par- 6.33(2.76) 5.05(2.55) 7.05(2.91) 0.026
ticular groups on clinical research

Implies higher workload for researchers 7.38(2.98) 7.00(2.91) 6.46(2.88) 0.300
Constitutes a higher workload for potential stakeholders 7.58(2.33) 7.00(2.52) 6.28(2.87) 0.058
Enables external persons to participate in a research project 7.36 (2.43) 8.37(1.61) 8.17(1.90) 0.100

Integrates individual perspectives of decision makers into the | 8.05(2.42) 8.75(1.74) 7.71(2.29) 0.200
research process, which may lead to more relevant research

Includes empirical values/data in the research process 8.05(2.70) 7.11(1.78) 7.35(2.28) 0.247

Strengthens patients’ rights to participate in health care deci- | 6.42 (3.19) 7.32(2.52) 8.30 (1.85) 0.001
sion-making

Increases the relevance of research questions and outcomes | 6.95(2.80) 8.05 (2.33) 8.37 (1.79) 0.009
Leads to implementable research results 6.25(2.71) 6.95(2.57) 8.39(1.68) <0.001

Has a positive impact on the transparency of research institu- | 5.13 (2.68) 7.56 (1.62) 8.42(1.43) <0.001
tions

Strengthens the trust in research results of all persons in- 7.43 (2.67) 8.15(2.28) 8.31(1.77) 0.141
volved

Enhances the adherence of study participants 6.05(2.86) 6.32(2.69) 8.23(1.91) <0.001
Facilitates recruitment 4.69 (2.73) 6.74(2.96) 7.72(2.07) <0.001

#This item was scaled from 0 to 10 with 0 = not necessary at all and 10 = very necessary.
* This item was scaled from 0 to 10 with 0 = do not agree at all and 10 = agree completely.
$ P-value from a one-way ANOVA.

DACH: Germany (D), Austria (A) and Switzerland (CH); North America: USA and Canada
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4. Discussion

4.1 Summary of the results

We found relevant differences in knowledge about stakeholder engagement across the
three groups. One third of the participants from DACH did not know the term stakeholder
engagement, whereas in North America, almost all the participants knew the term. Re-
searchers from North America and China agreed that stakeholder engagement is im-
portant in current research. In contrast, researchers from DACH consider its role as low
in contemporary - but impute high importance in future research. They have little experi-
ence with engaging stakeholders who are not clinicians or researchers. Nevertheless,
they aim to engage different groups of stakeholders in future research. The disposition of
using digital methods is lower among DACH researchers compared to researchers from
North America and China.

The benefits of stakeholder engagement are perceived divergently. Researchers from
DACH do not accredit stakeholder engagement a great effect on the facilitation of recruit-
ment or the transparency of research institutions. On the other hand, they agree on stake-
holder engagement leading to more relevant research, strengthening patients’ rights, and
the general trust in study results. Researchers from North America and China agree to a
higher level on these potential advantages of stakeholder engagement.

Researchers from all groups do not see financial costs as a great challenge. Compared
to the researchers from North America and China, researchers from DACH consider

guidelines, definitions, funding, and institutional infrastructure as less critical.

4.2 What you don’t know won’t hurt you?

Our data shows that the concept of stakeholder engagement is neither well known nor
well established in researchers’ practice in German-speaking countries. This is con-
trasted by the fact that researchers emphasize stakeholder engagement for future re-
search. But what keeps researchers from implementing stakeholder engagement? We
cannot answer this question conclusively. However, our research results give valuable
insights. Participants from DACH, having little knowledge about stakeholder engagement,
do not state a high need for stakeholder engagement guidelines, whereas participants
from North America and China put a higher emphasis on the organizational frame. It is

conceivable that researchers with less practical experiences underestimate the need for
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institutional and funding structures. Instead, they put high responsibility on stakeholders
who should show interest in research to allow engagement.

Unexpectedly, researchers from DACH did not think of stakeholder engagement as a
cause of additional financial costs but as an extra burden on human resources. This is
indicative of researchers not considering stakeholder engagement as a part of the de-
clared costs in their initial research plan but as an “add-on” later in the process.

4.3 Comparison with the current state of research

This study is, to our knowledge, the first to assess the awareness about stakeholder en-
gagement in DACH. Concannon et al. have reviewed stakeholder engagement reported
by US researchers in PCORI and Comparative effectiveness research (CER) between
2003-2012. Their data shows “frequent engagement with patients, modestly frequent en-
gagement with clinicians and infrequent engagement with stakeholders representing
other key decision-makers across the healthcare system” (7). This is equally reflected in
our results. We found a higher frequency in including patients, clinicians, and researchers
as stakeholders among participants from North America. Payers, Industry, Hospitals, and

policymakers were engaged less frequently.

A study by Knoepke et al. examines the dissemination practices and use of engagement
by Dissemination and Implementation (D&I) researchers from the United States and Can-
ada in reference to a survey conducted by Brownson et al. in 2012. The authors per-
formed a similar survey in 2018, focusing on the aspect of stakeholder engagement (44),
and compared the results to a study from 2012 (45). Asked in 2012 how often stakehold-
ers are involved, 34% of survey respondents answered always/usually, 49% some-
times/rarely, and 17% never. 72% of respondents reported using stakeholder engage-
ment in an advisory role, 62% worked with stakeholders to make their research relevant
to the stakeholders setting, 59% aimed to understand how to enhance the relevance of
their study to stakeholders (45). In 2018 participants were asked how often they meet
with stakeholders during a research project. 7% stated not to involve stakeholders, 55%
reported meeting “four or more times” with stakeholders, and 35% “two or three times”
(44). These numbers correspond to our results, with 96% of participants from North Amer-
ica who know about stakeholder engagement and stated to have already engaged stake-

holders. Knoepke et al. looked at methods to engage stakeholders by stakeholder type,
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whereas we considered these aspects separately. This circumstance does not allow a
direct comparison of numbers.

Nonetheless, in 2018 “focus groups” and “advisory committees” were the most used
methods among respondents from the United States and Canada (44). Accordantly in our
study, these items were rated highly by respondents from North America. Knoepke et al.
found that researchers with D&I Training “were more likely to use a variety of stakeholder
engagement in a number of ways” and “more likely to engage organizational and policy-
level decision makers” (44). In our study, the engagement of policymakers was very low

among all groups.

While conducting our research, the number of studies involving stakeholders and the
recognition of the importance of stakeholder engagement increased (46-48). First guid-
ance for reporting stakeholder engagement was published (49, 50), and an international
research group is currently aiming to compile a comprehensive guide for stakeholder en-
gagement in guideline developement (19). In 2018 the term “stakeholder participation”
was introduced into the Medical Subject Headings (MeSH) database of the National Li-
brary of Medicine (NLM). However, it has been assigned to the anthropology and sociol-
ogy section and is not yet included in the health care or methods section (51).

Recent studies have shown a more frequent application of digital technologies in the
health system during the pandemic. In the United States, health technologies were used
more extensively, especially in mental health, despite a lack of evidence-based evalua-
tion of health apps (52). The NHS in the United Kingdom reported an accelerated use of
digital technologies in patient care (53). Many methods or strategies were born out of
necessity and have been rapidly implemented without being properly reviewed or tested
(54). In our opinion, this rapidly evolving area stresses the need for the engagement of
stakeholders from different fields, like end-users, designers, and developers.

4.4 Strengths of the study

This study is based on a broad literature review and performed in an international setting.
The content has a clear outline focusing on the research question. We carefully selected
the definition for stakeholder engagement and stakeholder groups from previous publica-

tions. The questionnaire was designed thoughtfully and ran through iterative pretesting
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following the current guidelines for online surveys to ensure high quality and comparabil-
ity.

The method of online survey is resource-efficient and user-centered. It allows to join in-
formation from different continents and research settings and expand the horizon beyond
the national stakeholder engagement practices. The advantages of an online survey are
the low demands on the IT skills of the participants and the fast feasibility. Leveraging a
digital method and warranting data security, we reached a global sample. With the use of
R, we performed a transparent and reproducible data analysis. Our findings are highly
relevant in shaping the future of stakeholder engagement in DACH by providing the first
systematically assessed information about researchers’ experience with and positions

towards stakeholder engagement.

4.5 Limitations of the study

A few issues may have led to a low response rate and thus limited the representativity of
our sample. First, we decided on a detailed survey to cover the initially described aspects
of stakeholder engagement. It could have exceeded participants’ knowledge and capac-
ities and led to dropouts. Second, double entries could not be prevented due to the ano-
nymity of our survey (no IP address was collected); hence it was possible that the invita-
tion was sent out repeatedly to the same person. For privacy reasons we did not list the
recipients of the survey invitation and thus could not send out personal reminders. Out-
dated email addresses without reach or double entries on mailing lists were possible.
Additionally, the technique of convenience sampling limits the generalizability of our re-
sults.

Using different languages, we opened the stage for linguistic and cultural bias. We did
not conduct a separate iterative pretest per language and recognize that the wording and
perspective of research structures and health systems are Eurocentric.

In 2021 an upgraded Checklist for Reporting Survey Studies (CROSS) was published to
improve the quality of (online-) surveys (55). As our study followed the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES) guidelines that the Equator Net-
work recommended at the time of our study, we did not include all points of the latest

checklist.
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We decided to group our study participants by world regions, assuming each region has
a particular research culture. Global mobility could soften this categorization. A re-
searcher’s knowledge and possibilities are determined not simply by her place of resi-
dence but depend on education and training. Consequently, it could be interesting to in-

vestigate another crucial factor like the specific area of research.

4.6 Implications for practice and future research

Our data shows the need for international exchange on an institutional level regarding
stakeholder engagement implementation. A re-evaluation of the stakeholder practice us-
ing a condensed version of our questionnaire could allow longitudinal monitoring and
comparison of stakeholder practice. We propose the development of training programs
and workshops for researchers on how to engage stakeholders in DACH.

Researchers are not currently exploiting digital methods for building relationships with
stakeholders. We see a great need for equipping researchers with digital skills. Another
aspect the pandemic unveils is the relevance of building trust and collaborating with multi-
stakeholders in health research. Stakeholder engagement is a chance to recognize rele-
vant outcomes and strengthen societal backing and implementation of new research find-

ings.
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5. Conclusion

We see differing experiences and practices of stakeholder engagement in North America,
China and DACH. At the time of our study, researchers from DACH showed a low level
of knowledge about stakeholder engagement but assigned an essential role to stake-
holder engagement in future research. The presumption that high financial costs would
discourage researchers from applying stakeholder engagement was not confirmed.

To close the gap between current practice and future expectations, we suggest providing
stakeholder engagement funding, albeit not merely in monetary form but rather equipping
researchers with the necessary knowledge and the tools to apply stakeholder engage-
ment in the field. Motivation for stakeholder engagement should be a well-formulated aim,
not only a checkmark for funding purposes. To assess the fast changes in the research
environment, we propose to conduct a condensed version of the survey and monitor re-

searchers’ approaches to stakeholder engagement.
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des Fragebogens wurde von AH eigenstandig erstellt.

Durchfuhrung: Die Erhebung der Daten erfolgte im Verbund mit den internationalen Kooperations-
partner*innen. AH beteiligte sich an der Kontaktaufnahme zu Studienteilnehmer*innen und dokumentierte
das Studienprotokoll.

Auswertung: Die Aufbereitung, statistischen Auswertungen und graphische Darstellung der Daten erfolg-
ten durch AH. Zur Erlangung der notwendigen Qualifikation besuchte AH Kurse zur Guten Wissenschaftli-
chen Praxis, ein Dokorandenkolloquium sowie die Workshops ,Introduction to Reproducible Research with
R* und ,Advanced Reproducible Research with R*. Dabei wurde die Promovierende von Dr. D. Pach su-
pervidiert, mit ihm wurden Fragen und Unklarheiten in regelmaRigen gemeinsamen Sitzungen diskutiert.
Publikation: Die erste Version des Artikels wurde maRRgeblich durch AH verfasst. Insbesondere an der
Einleitung und Gliederung hatte AH Anteil. Anmerkungen aus den Diskussionen mit den Co-Autor*innen
wurden von AH eingearbeitet. Im Peer-Review-Prozess fihrte AH inhaltliche Erganzungen und formelle
Korrekturen durch. Tabelle 1 und 2 sowie Graphik 2 und 3 der Publikation entstanden aus der statistischen
Auswertung von AH und wurden von AH eigenstandig entworfen. Zur Prasentation der Ergebnisse wurde

ein Poster von AH vorbereitet.

Unterschrift, Datum und Stempel des/der erstbetreuenden Hochschullehrers/in

Unterschrift des Doktoranden/der Doktorandin
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Aim: To explore the current practice of stakeholder engagement in clinical trials and its evaluation in
North America (USA and Canada), DACH countries (Germany, Austria and Switzerland) and China. Partic-
ipants & methods: We conducted a web-based, anonymous, international, cross-sectional online survey
for clinical researchers. Data were analyzed using descriptive and explorative statistical analysis including
analysis of variance and analysis of covariance. Results: Stakeholder engagement is more prominent and
higher accepted among researchers in North America. Researchers in DACH countries have less knowledge
of the stakeholder engagement method and are less likely to apply it. Conclusion: Stakeholder engage-
ment is perceived very differently among participants from DACH countries, North America and China.
For a broader acceptance and implementation institutional support and motivational conditions might
be needed.

First draft submitted: 10 December 2020; Accepted for publication: 26 March 2021; Published online:
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Stakeholder engagement is defined as the active involvement of an ‘individual or group who is responsible for
or affected by health — and healthcare-related decisions’ in a research process [1). Methods of engagement include
both in-person meetings (e.g., focus groups, one-on-one-discussions, interviews) and technology-based approaches,
such as online surveys, webinars and social media platforms [2,3]. Proponents of stakeholder engagement predict
increased quality, translation and implementation of research results, and an empowerment of stakeholders through
engagement [4-6]. Furthermore, it is regarded as an important approach to an open ethical discourse, not exclusively
led by specialists (7). Originating in economics (8], stakeholder engagement gains growing attention within the
medical field since the establishment of the Patient-Centered Outcomes Research Institute in 2010 [9].

Patient-Centered Outcomes Research Institute offers funding opportunities specifically for studies that engage
stakeholders [10). First reports revealed that stakeholder engagement led to changes in study design, allowed a deeper
understanding of end-user needs and facilitated access to study populations [11-13]. Published articles mainly report
engagement of patients and clinicians, mostly in early stages of research [14].

Infrastructure for stakeholder engagement and its evaluation is continuously growing in North America (USA and
Canada) and the UK [5,15]. We were aware of the advanced progress stakeholder involvement in research in UK [16-
18] and assumed that UK is at a similar level as North America. Therefore, we did not specially look into this region.
We have no data about practice and reception of stakeholder engagement among researchers in DACH countries
(country codes for Germany, Austria and Switzerland). Also, some previous studies reported stakeholder engagement Future
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in Europe [19], in China [20], or in other world regions, however, very little attention has been paid to understand
their specifics and gaps with North America in a worldwide scope.

Our aim was to identify current practices of stakeholder engagement in different world regions and factors that
encourage or discourage researchers from its application. We hypothesized that stakeholder engagement is more
prominent and higher accepted among researchers in North America.

Materials & methods

We performed a cross-sectional study to assess current practices and opinions about potential advantages and
challenges of stakeholder engagement among clinical researchers. We conducted an anonymous web-based survey
to reach an international sample and ensure feasible access to the questionnaire in three different languages (English,
German and Chinese).

Development

Through a broad literature review, we identified currently discussed aspects of stakeholder engagement in clinical
research which formed the six questionnaire sections: knowledge and definition; relevance and practice; potential
stakeholder groups; methods for engagement; levels and stages; and perceived challenges and potential of stakeholder
engagement. Most questions were designed as three-dimensional sets of questions. These represent the respondent’s
existing practice, normative beliefs and future expectations on the respective aspect of stakeholder engagement.
This method was adopted from existing surveys exploring current state of what is important to respondents and
to give perspectives for future generations [21]. Native speakers reviewed English and Chinese translations of the
initial German version. After iterative pretesting of four independent testers and a technical function test the final
web-version of the questionnaire comprised 18 pages with 29 questions determining participants’ opinions on
stakeholder engagement as part of clinical research (Supplementary Material 1). For survey administration, we used
the noncommercial software SoSci Survey [22]. Data were stored on a secured local German server, accessible only
to study team members.

Survey dissemination

Participants were recruited via e-mail and WeChat groups, addressed through lists of national and international
researcher associations, among others from the field of epidemiology, public health, integrative medicine and
oncology. We approached administrators of mailing lists based on their publicly available contact information
or personal contacts. The questionnaire was nonmandatory, without incentive and not available on an open
homepage. The study received approval from the Charité — Universititsmedizin Berlin Ethic Committee on 3
May 2016 (Approval Number EA1/128/16) and data protection committee on 15 June 2016 (AZ 293/16). The
survey was available online from 12 September 2016 to 31 October 2017. All participants were informed about
the objectives of the study and could provide their informed consent by initiating the online survey. No personal
identifying information or IP-addresses were collected.

Data & measurements

In the first part of the survey, sociodemographic data (year of birth, gender, first language and country of residence)
and data regarding working context (professional context, position, main working field and years of working
experiences) were collected.

Data regarding participants’ perspective on stakeholder engagement were collected in the second part of the
survey through six questionnaire sections as above mentioned. Various types of questions were implemented,
including polar question, dropdown selection, text input and predominantly scales from 0 to 10 (e.g., 0 = “do not
agree at all” and 10 = “agree completely” for agreement and 0 = “never” and 10 = “always” for frequency).

Statistical analysis

Statistical analysis was performed with the open source statistical program R and R Studio [23-25]. We chose an
‘available-case’ analysis approach and included all cases with available data on sociodemographic background and
general knowledge of stakeholder engagement (seventh page completed). Descriptive statistics was performed to
characterize the sample and analysis of variance to compare the sample subgroups using a significance level of 5%.
As different generations of researchers might answer questions differently, we controlled for the possible confounder
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Survey link sent
via email and WeChat
to at least 7000
international researchers

Link not received or
followed

842 unique site visitors

531 persons did not further
participate

311 participants provided
informed consent

66 did not complete until
the seventh page

245 cases included
(completers min. page 7)

55 participants || 27 participants 127 36 participants
from DACH from North participants from others/
countries America from China no information

Figure 1. Flowchart of the response to the survey stakeholder engagement in clinical research.
WeChat: Chinese messaging, social media and mobile payment app.

DACH: Germany (D), Austria (A) and Switzerland (CH).

North America: USA and Canada.

‘age of participant’ by conducting an explorative analysis of covariance (ANCOVA) with the covariate age. Results
are reported as descriptive group means plus/minus standard deviation (SD) and p-values for group comparisons.

Results

Response rates

The newsletters and mailing lists reached about 7000 researchers. The survey recorded 842 unique site visitors,
311 respondents agreed to participate (participation rate 36.9%, Figure 1), and 154 participants submitted the last
questionnaire page (completion rate 49.5%).

Sample characteristics
From overall 311 survey participants, 245 completed the online survey until at least the seventh page and were
included to further analysis.

A total of 27 (11%) participants stated to live in North America, 55 (22%) in DACH countries and 127
(51.84%) in China, whereas 36 (15%) indicated another or no specific country of residence. The mean age of
participants from North America was 53.78 =& 10.2 years (mean &= SD), from DACH countries 48.35 = 11.8 years,
and from China 37.47 & 8.8 years. Among participants from North America, the majority worked as principal
investigators (63%). In DACH countries, principal investigators represented 49% of all participants and in China
40%, respectively.

All collected sample characteristics are given in Table 1.

future science group www.futuremedicine.com
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Table 1. Sample characteristics as reported in the online survey.t

Characteristic DACH n =55 North America n = 27 China n =127
Age in years, mean (SD) 48.35 (11.77) 53.78 (10.27) 37.47 (8.84)
Gender, n (%)

- Male 23 (41.8) 12 (44.49) 44 (34.6)
- Female 28 (50.9) 14(51.9) 80 (63.0)
- Other 0(0.0) 0(0.0) 1(0.8)

- Prefer not to say 2 (3.6) 0(0.0) 2(1.6)

- Not available 2(3.6) 13.7) 0(0.0)
First language, n (%)

- German 50 (90.9) 2(7.4) 0(0.0)

- English 0(0.0) 23(85.2) 1(0.8)

- Chinese 0(0.0) 0(0.0) 125 (98.4)
- Other 3(5.5) 2(7.4) 0(0.0)

- Not available 2(3.6) 0(0.0) 1(0.8)
Professional context, n (%)

- Industry 4(7.3) 0(0.0) 7 (5.5)

- University 34 (61.8) 17 (63.0) 42 (33.1)
- Hospital or clinic 4(7.3) 9(33.3) 69 (54.3)
— Other research institution 12 (21.8) 1(3.7) 9(7.1)

- Not available 1(1.8) 0(0.0) 0(0.0)
Position, n (%)

— Principal investigator 27 (49.1) 17 (63.0) 51 (40.2)
— Research assistant 21(38.2) 2(7.4) 35 (27.6)
- PhD student 1(1.8) 0(0.0) 10 (7.9)

- Master student 1(1.8) 0(0.0) 16 (12.6)
- Other 4(7.3) 8(29.6) 14 (11.0)
- Not available 1(1.8) 0(0.0) 1(0.8)
Main working field, n (%)

- Basic research 8(14.5) 2(7.4) 13 (10.2)
- Clinical and/or health service research 29 (52.7) 15 (55.6) 54 (42.5)
- Teaching 2(3.6) 13.7) 10 (7.9)

- Patient care 6(10.9) 6(22.2) 38 (29.9)
- Other 9(16.4) 3(11.1) 12 (9.4)

- Not available 1(1.8) 0(0.0) 0(0.0)
Work experience in years, mean (SD) 12.74 (7.86) 18.74 (9.43) 9.85 (8.10)

T All characteristics were self-reported by the study participants. Percentages may not sum up to 100% because of rounding.
DACH: Germany (D), Austria (A) and Switzerland (CH); North America: USA and Canada

SD: Standard deviation.

Knowledge & definition
Almost all participants from North America stated knowing the term ‘stakeholder engagement’ (96.30%), while it
were 65% among participants from DACH and 56% among those from China (Figure 2).

In the course of the survey, we introduced a stakeholder engagement definition (Box 1) (1] for which participants
from North America showed the highest agreement, however, without a statistically significant difference between
groups (Figure 3).

Relevance & practice

The perception of stakeholder engagement as an important matter in contemporary clinical research varied between
the groups, measured on a scale from 0 = do not agree at all to 10 = agree completely (North America: 8.41 & 2.2,
DACH: 4.23 £2.9, China: 8.12 £ 2.1; p <.001). When asked if they had already included stakeholders in research,
participants from North America showed the highest and from DACH countries the lowest agreement (North
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100
75
65.45%
Do you know the term
‘%’ EE stakeholder engagement?
S 50 = M Yes
& [ No
Not answered
25
od 3.7%
T T T
DACH North America China
n=55 n=27 n=127

Figure 2. Participant’s knowledge of the term ‘stakeholder engagement’ by country of residence.
DACH: Germany (D), Austria (A) and Switzerland (CH); North America: USA and Canada.

Box 1. Working definition of stakeholder engagement according to Concannon et al. (2012), how

presented in the survey.

Stakeholder engagement is the active inclusion and participation of different individuals or groups in a research
process. Stakeholders are characterized by holding an interest in or being affected by the conducted research.

America: 8.44 £ 2.0, DACH: 5.53 £ 4.1, China: 6.22 & 2.7; p < 0.001). Concerning the question if stakeholder
engagement should form an important part of future clinical research, participants from North America rated with
a mean of 8.33 & 1.6, from DACH countries with 7.51 £ 2.4 and from China with 6.74 & 2.5 (p = 0.004).

The likelihood of engaging stakeholders in an upcoming project was rated on a scale from 0 = very unlikely
to 10 = very likely with a high mean in North America (9.38 & 1.0), while participants from DACH countries
(7.42 £ 2.9) and China (7.61 % 2.4) achieved a comparably lower one (p = 0.007).

Perceived challenges & potential contribution of stakeholder engagement

Participants evaluated requirements for successful stakeholder engagement and possible advantages/disadvantages
of stakeholder engagement (Table 2). The necessity of ‘stakeholders interest in participation’ was rated with high
means across all groups: 9.05 & 2.2 for North America, 8.76 £ 1.7 for DACH countries and 8.72 & 1.7 for
China (p = 0.754). In contrast, the statement ‘stakeholder engagement leads to additional financial costs’ was rated
relatively low, with a mean of 2.74 & 2.5 for North America, 3.08 & 3.2 for DACH countries and 3.48 £ 2.8 for
China (p = 0.572). Furthermore, the need for a guideline publication to foster stakeholder engagement was rated
with a lower mean in DACH countries (5.69 & 3.2), but a higher one in North America (8.47 £ 1.8) and China
(8.95 £ 1.8; p < 0.001). Correspondingly, the need for institutional infrastructure was rated lower in DACH
countries (6.55 % 2.55) than in North America (8.33 % 1.78) and China (8.72 £ 1.79); p < 0.001). Asked, if

funding programs to support researchers adopting stakeholder engagement are necessary, researchers from DACH

future science group www.futuremedicine.com
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The definition reflects my

This definition is This definition is In my research | have already
" B = opinion about stakeholder
comprehensible to me. informative. engagement! engaged stakeholders.
p=0.112 p=0.082 p=0.064 p < 0.001
10

9
—~ n=20
a
e
g
% isan should Stakeholder engagement will be How likely is it that you will

important matter in play a central role in clinical highly important for the next use stakeholder engagement
y clinical research generation of researchers. in your next project?*
p <0.001 p =0.004 p <0.001 p =0.007
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Figure 3. Opinion on stakeholder definition and relevance reported in the survey. Shown values are the means of
the responses by group on a scale from 0 to 10 with 0 = do not agree at all and 10 = agree completely; error bars
indicate the standard deviation; p-values are from a one-way ANOVA.

*This item was scaled from 0 to 10 with 0 = very unlikely and 10 = very likely.

DACH: Germany (D), Austria (A) and Switzerland (CH); North America: USA and Canada.

ANOVA: Analysis of variance; SD: Standard deviation.

countries rated with a lower mean (6.74 £ 3.08) than researchers from North America (8.37 & 2.27) and China
(8.74 £ 1.78; p < 0.001). To the potential positive impact of stakeholder engagement on transparency of research
institutions, participants agreed in a variable extent, with a lower mean (5.13 % 2.7) for DACH countries, and
higher ones for North America (7.56 £ 1.6) and China (8.42 & 1.4; p < 0.001). The results for other aspects of

stakeholder engagement are given in Table 2.

Levels & stages of engagement

In the evaluation of the question if stakeholders should be engaged as consulting partners in clinical research, means
were consistent and relatively high across all groups (North America: 7.90 & 2.4, DACH: 8.11 %+ 2.6, China:
7.91 £ 2.6; p = 0.924). Concerning a collaborative engagement, analysis showed similar results, but with a slightly
lower mean in DACH countries (North America: 8.20 & 2.1, DACH: 7.05 &£ 2.8, China: 8.07 £ 2.5; p = 0.112).
When asked if stakeholders should have a leading role in research, participants from DACH countries rated with
the lowest mean (4.45 = 3.3) and participants from China with the highest (6.55 % 3.2; p = 0.005). Regarding

stakeholder engagement in different research stages, from topic selection to publication and implementation of
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Table 2. Participants opinion about necessary factors and advantages/disadvantages of stakeholder engagement

by group.

Question/group DACH mean North America  China mean (SD) p-value®
(sD) mean (SD)

Which of the following factors are necessary to foster stakeholder engagement in research?t

Standardized definition of stakeholder engagement 5.84 (2.91) 6.26 (2.75) 9.19 (1.40) <0.001

Stakeholders interest in participation 8.73(1.71) 9.05 (2.16) 8.72(1.71) 0.754

Publication of guidelines for stakeholder engagement 5.69 (3.20) 8.47 (1.78) 8.95 (1.77) <0.001

Institutional infrastructure 6.55 (2.55) 8.33(1.78) 8.72 (1.79) <0.001

Funding programs to support researchers adopt stakeholder engagement 6.74 (3.08) 8.37 (2.27) 8.74 (1.78) <0.001

Funding to do research about stakeholder engagement 6.45 (2.84) 7.16 (2.57) 8.55 (1.81) <0.001

Stakeholder engagement... ¥

Leads to additional financial costs 3.08 (3.18) 2.74 (2.49) 3.48 (2.76)
Places a high burden on the human resources of a research team 8.00 (3.24) 6.42 (2.99) 5.44 (3.14)
Will not lead to widely applicable study results because it only takes individual 3.87 (3.25) 2.28 (2.24) 4.29 (3.24)
perspectives into consideration

Leads to lobbyism, meaning the organized influence of particular groups on clinical 6.33 (2.76) 5.05 (2.55) 7.05(2.91)
research

Implies higher workload for researchers 7.38 (2.98) 7.00 (2.91) 6.46 (2.88)
Constitutes a higher workload for potential stakeholders 7.58 (2.33) 7.00 (2.52) 6.28 (2.87)
Enables external persons to participate in a research project 7.36 (2.43) 8.37 (1.61) 8.17 (1.90)
Integrates individual perspectives of decision makers into the research process, which 8.05 (2.42) 8.75 (1.74) 7.71 (2.29)
may lead to more relevant research

Includes empirical values/data in the research process 8.05 (2.70) 7.11(1.78) 7.35 (2.28)
Strengthens patients’ rights to participate in healthcare decision-making 6.42 (3.19) 7.32(2.52) 8.30 (1.85)
Increases the relevance of research questions and outcomes 6.95 (2.80) 8.05 (2.33) 8.37 (1.79)
Leads to implementable research results 6.25 (2.71) 6.95 (2.57) 8.39 (1.68)
Has a positive impact on the transparency of research institutions 5.13 (2.68) 7.56 (1.62) 8.42 (1.43)
Strengthens the trust in research results of all persons involved 7.43 (2.67) 8.15 (2.28) 8.31(1.77)
Enhances the adherence of study participants 6.05 (2.86) 6.32 (2.69) 8.23(1.91)
Facilitates recruitment 4.69 (2.73) 6.74 (2.96) 7.72 (2.07)

T This item was scaled from 0 to 10 with 0 = not necessary at all and 10 = very necessary.
#This item was scaled from 0 to 10 with 0 = do not agree at all and 10 = agree completely.
$p-value from a one-way ANOVA

DACH: Germany (D), Austria (A) and Switzerland (CH); North America: USA and Canada.
ANOVA: Analysis of variance; SD: Standard deviation.

results, participants from DACH countries rated with the lowest means over all items, with an exception of the
‘implementation of results’ (see Supplementary Material 2).

Stakeholder groups

Participants were asked which groups of stakeholders should be engaged in future clinical research, namely: patients,
clinicians, researchers, payers, industry, hospitals & health systems, policy makers and training institutions. With
an exception of the item ‘payers’ (DACH: 6.61 + 3.1, North America: 5.62 % 3.2, China: 5.80 + 3.8, p = 0.379),
means in the DACH group were slightly lower over all items (Supplementary Material 2).

Methods for engagement

The study presented 15 methods to engage stakeholders. Participants rated the frequency of how often they should
be used. For all digital/technical methods (e.g., webinar, online-survey), means of the DACH-group remained
lower than means of the other two groups (e.g., item ‘webinar’: DACH: 5.07 % 2.9, North America: 7.11 £ 2.3,
China: 8.09 £ 2.6; p < 0.001). In contrast, DACH countries reached the highest mean for the item ‘personal
meeting’ (DACH: 7.85 % 2.4, North America: 7.20 & 2.3, China: 7.49 & 2.8; p = 0.631, Supplementary Material
2).

0.572
0.049
0.060

0.026

0.300
0.058
0.100
0.200

0.247
0.001
0.009
<0.001
<0.001
0.141
<0.001
<0.001
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Communication tools
Participants rated how often specific communication tools should be used to engage stakeholders. In all groups
means were high for contacting stakeholders via email. Biggest mean differences were found for the items ‘Instant
messaging’, ‘Smartphone Application’ and ‘SMS (text message)’, where participants from China rated the highest
and from DACH countries the lowest (e.g., item ‘Smartphone Application’ DACH: 4.67 + 2.6, North America:
5.94 & 2.7, China: 8.79 & 2.3; p < 0.001). Compared with the other groups, DACH countries rated also lower
for digital tools like ‘Online Blog’, ‘Online Forum’, ‘Social network’, but higher for the direct contact through
‘Personal meeting’ (DACH: 8.80 & 1.9, North America: 8.11 £ 2.2, China: 7.49 = 3.1; p = 0.045, Supplementary
Material 2).

We conducted an ANCOVA to adjust for the observed age difference between groups. This analysis showed that
group differences did not disappear when controlling for the age of participants.

Discussion

The results of this international, cross-sectional study indicate that the researchers in North America are more
familiar with the method and definition of stakeholder engagement. In comparison, among the participating
researchers from DACH countries stakeholder engagement is not broadly known and not considered as an important
method of existing contemporary clinical research. Nevertheless, they regard it as an important method for future
clinical research.

A second finding of our study is a group difference in the perception of advantageous effects of stakeholder
engagement in clinical research. Participants from DACH countries rated the beneficial effects of stakeholder
engagement like increased transparency, patient empowerment, or facilitation of recruitment and implementation,
lower when compared with participants from North America and China.

Overall, researchers from the DACH countries use stakeholder engagement less than researchers from the
comparison regions. They also indicate less willing to make joint decisions regarding their research. Furthermore,
they have lower expectations when it comes to applying technology-based methods for stakeholder engagement than
participants from North America and China. Surprisingly, participants across all groups gave low scores for possible
high financial cost of the stakeholder engagement process and the overrepresentation of individual stakeholder
opinions.

The main strength of this study is its global approach with participants from different world regions. Further-
more, the questionnaire is profound, built on an intensive literature review and hence on previous works and
findings (1,11,26-29]. Conceptualization of different sections, extensive discussion and pretesting lead to a well-
elaborated survey. We used a modern online survey technique, which is economic, safe, anonymous, user-friendly
and allows reaching an international sample without risk of interviewer bias. We aimed to answer a research question
that has high relevance for usual care practice and reflects an international setting. Our sample groups showed
notable varieties in characteristics. We controlled for the possible confounder age in an ANCOVA and obtained
results that were consistent with our primary findings.

Nevertheless, our study has several limitations. The complexity of the survey could have led to frustration and
dropout of study participants, reflected in the participation rate of 36.9% and the completion rate of roundly
50%. The overall view rate from links to the survey homepage was <4%. However, these rates are commonly
observed in web-based surveys and do not necessarily lead to nonresponse bias (30,311. More likely, results underly
a social desirability bias and nonresponse was caused by the inability to send out personal reminders, due to the
anonymity of the study (321. Additionally, the sample is a convenience sample with volunteer bias, including solely
researchers who are member of mailing lists with limited reach (33). This resulted in a small sample size which limits
the representativeness of the data. Future studies should consider using incentives and aim for bigger samples. Low
response could also have been affected by noninterest in newsletters content in the first place. We endeavored to
address diverse mailing lists, but yet conclusions on the population are only allowed to a limited extent. Furthermore,
we were facing the challenge of transferring information between different languages, cultures and systems. First, a
certain term or expression may not have the same significance in all languages. Second, addressed health systems,
research infrastructures and cultures may vary significantly. Even so, we used the same questionnaire in all target
samples, aiming for high comparability.

The grouping of participants intends to recognize possible differences in mindsets by world region, assuming that
there exist different research cultures across the world. Nonetheless a categorization by their country of residence
does not guarantee relation between world region (or more broadly defined: research culture) and the participants’
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opinion. Moreover, a participant residing in China could have been trained in North America, and afterward
finding herself applying what she has learned in a Chinese research context. To conclude, in our globalized world
clear relationship between place of residence and stakeholder practice is not necessarily given, but could result out
of different framework conditions and research cultures. It would also be of great interest to consider the influence
of the researcher’s particular field of research, as existing experiences and practices differ across research fields. Data
on these were not collected in our survey and should be part of future research.

Consistent with previous work, this study points out that researchers are not assigning a leading role to stakehold-
ers, but prefer a consulting or collaborating level of engagement [14]. Our findings show that especially researchers
in DACH countries favor to engage patients, clinicians and researchers, although other actors like payers, policy
makers and training institutions are also promoted by the stakeholder approach [11].

Conclusion

Clinical researchers in North America are more familiar with the method and definition of stakeholder engagement
and regard institutional infrastructure and funding essential to foster stakeholder engagement in clinical research.
In comparison, stakeholder engagement is not broadly known among researchers from DACH countries and not
considered as an important method of existing contemporary clinical research but of future research. The reasons
for lack of implementation of stakeholder engagement remain unclear.

Future perspective
For a broader acceptance and implementation of stakeholder engagement in clinical researches, institutional support
and motivational conditions might be needed.

More data are needed to find out what prevents researchers in DACH countries from implementing stakeholder
engagement. As a first step, information and training on stakeholder engagement should be provided to inform
researchers about the concept.

Summary points

o Stakeholder engagement is defined as the active inclusion and participation of different individuals or groups in
a research process. Stakeholders are characterized by holding an interest in or being affected by the conducted
research.

Infrastructure for stakeholder engagement and its evaluation is continuously growing in North America and the
UK. However, very little attention has been paid to understand practices in DACH countries (country codes for
Germany, Austria and Switzerland) and China in a worldwide scope.

This well-elaborated survey was built based on intensive literature review and pretesting, and ensured feasible
access with three different languages (English, German and Chinese).

The sample was a convenience sample based on researcher newsletters and mailing lists; the resulted small
sample size might limit the representativeness of the data; participants may yield substantial volunteer bias.
Almost all participants from North America stated knowing the term “stakeholder engagement” (96.30%), while
it was 65% among participants from DACH and 56% among those from China.

For researchers from DACH countries, stakeholder engagement is not broadly known and not considered as an
important method of existing contemporary clinical research. However, they regard it important for future
clinical research.

Results should be carefully interpreted, as health systems, research infrastructures, term expressions and cultures
may vary significantly.

Our study results suggested that, for a broader acceptance and implementation of stakeholder engagement in
clinical studies, institutional support and motivational conditions might be needed.

Supplementary data
To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/sup
pl/10.2217/cer-2020-0279
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