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Abstract: This research paper examines the adoption of digital services for the vaccination during
the COVID-19 pandemic in Germany. Based on a survey in Germany’s federal state with the highest
vaccination rate, which used digital vaccination services, its platform configuration and adoption
barriers are analyzed to understand existing and future levers for optimizing vaccination success.
Though technological adoption and resistance models have been originally developed for consumer-
goods markets, this study gives empirical evidence especially for the applicability of an adjusted
model explaining platform adoption for vaccination services and for digital health services in general.
In this model, the configuration areas of personalization, communication, and data management have
a remarkable effect to lower adoption barriers, but only functional and psychological factors affect
the adoption intention. Above all, the usability barrier stands out with the strongest effect, while the
often-cited value barrier is not significant at all. Personalization is found to be the most important
factor for managing the usability barrier and thus for addressing the needs, preferences, situation,
and, ultimately, the adoption of the citizens as users. Implications are given for policy makers and
managers in such a pandemic crisis to focus on the click flow and server-to-human interaction rather
than emphasizing value messages or touching traditional factors.

Keywords: COVID-19; pandemic; vaccination; vaccination services; platform technology; technology
adoption model; acceptance model; innovation barriers

1. Introduction
1.1. Lack of Research in Vaccination Management

The COVID-19 pandemic, caused by the severe acute respiratory syndrome coron-
avirus type 2 (SARS-CoV-2), led to serious social and economic global disruptions, cul-
minating in the largest global recession since the Great Depression (IMF, International
Monetary Fund Data, 2022). Research has focused, so far, either on the optimization of
traditional approaches (e.g., sterilization protocols, hygiene rules, testing regime, contact
tracing, and quarantine) [1,2] or on the development of innovative approaches such as
mRNA vaccines [3]. As the different infection waves have shown, innovative vaccines can
only provide positive results, when people accept and use the related services given that
vaccination processes offer the most effective protection against the pandemic [4]. Since not
only the supply of vaccines is limited but also medical facilities, and healthcare workers are
constrained as resource capacity, the vaccination management is also a general economic
problem which requires an optimal allocation strategy by policy makers and pandemic
officers [5]. Against this background, this study focuses on the digital management of
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vaccination processes, including services such as the registration and admission in the vac-
cination system, the booking of vaccination dates, postinjection monitoring, documentation
and reminders to follow ups [6].

Xu et al. [7] differentiates six research clusters based on the analysis of 5070 research
contributions on the COVID-19 vaccination: (1) attitudes towards vaccination (e.g., vaccina-
tion willingness and misinformation), (2) immunoinformatic analysis (e.g., vaccine design
and DNA vaccines), (3) clinical research on vaccines (e.g., clinical trials, bioinformatics,
and drugs), (4) vaccine effectiveness (e.g., immune response, immunization, and anti-
body response), (5) side effects (e.g., safety and surveillance), and (6) public management
(e.g., public health and health policy). The management of vaccination processes falls into
cluster six, whereby the use and potential of digital platform technologies for the vaccina-
tion management and their adoption by users have been rarely scrutinized [8,9]. However,
successful vaccination campaigns do not depend only on the quality and effectiveness of
the vaccines but also on their administration and handling processes, with state-of-the-art
digital platform services that people know from their social lives [6,10,11]. To react rapidly
and efficiently in a pandemic situation, digital tools are indispensable in the vaccination
management, given the fact that more than 50% of the 3.4 billion smartphone users should
have health apps installed on their phones [12]. In Germany, where this research study is
located, almost 60% of patients use digital tools for searching symptoms and disease-related
information (Bertelsmann Foundation, 2022). Adoption of digital tools is a key factor in
public management in general and healthcare specifically, so that this research study defines
this phenomenon as “digital vaccination management”. In a database search of Ex Libris
Primo with the search strings “COVID-19 management” and “digital tools”, only 35 articles
were found (see Appendix A.1), of which only three articles put a focus on diagnosis and
treatment (which is also our research focus with vaccination management). These three
studies present a detailed review of the role of artificial intelligence as a decisive tool for
the prognosis, analysis, and tracking of the COVID-19 cases [13]; a proposal for public
participation, digital solutions, and e-health initiatives [14]; and a description of an early
warning, in-hospital, mobile risk-analysis app for diagnosing COVID-19 [15]. No articles
on e-health tools for vaccination management were found.

The adoption rate is as a crucial success factor since the public vaccination campaigns
against COVID-19 have shown how important it is to quickly build the necessary capacity
for process and service innovation and to manage it in a functional way [16]. Another
study from Chowdhury et al. [17], which discovered 415 COVID-19-related mobile health
applications in 2021, showed that of the relevant 75 applications only 3–5% were designed
to meet the health literacy and adoption needs of communities. Countless new technologies
promote health service innovations, but they also force possible resistance on the user
side [18]. This research study aims to understand the barriers and factors of adopting
digital vaccination services by following the research question:

RQ: Which platform configuration works best to overcome adoption barriers and
increase the adoption intention of digital vaccination services?

The paper is structured as follows. Based on the innovation acceptance and resistance
theory, eight barriers are derived, which are then referred to the configuration categories of
the TOPCOP patient portal model and formulated into a set of hypotheses in the theory
section (Section 1). A web-based survey in Germany—approved and coordinated with
the federal health ministry of Saarland—was conducted on the offered digital vaccination
services. Based on 404 valid surveys, a component-based structural equation model is
applied to analyze platform configuration domains (Section 2, Research Design). In the
results section (Section 3), the effects of psychological, functional, and individual barriers on
the intended adoption rate of digital vaccination services and the effects of the configuration
categories on the barriers are shown, highlighting the significance of usability, security
risk, and image barriers. The discussion section (Section 4) proposes an adjusted model for
digital vaccination services, and implications for the policy makers managing the pandemic
and health services are presented. Finally, the conclusions section (Section 5) emphasizes
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the key learnings for policy makers to focus on the usability barrier and personalization as
the key factors for adoption of digital vaccination services.

1.2. Theory
1.2.1. Barriers to Adopt Digital Platform Services

The acceptance of vaccination services can be explained by two research paradigms:
innovation adoption (technology such as the acceptance model (TAM) [19,20], the the-
ory of planned behavior (TPB) [21], the unified theory of acceptance and use of technol-
ogy (UTAUT) [22], the dynamic acceptance model for the re-evaluation of technologies
(DART) [23], and the unified theory of acceptance and use of technology 2 (UTAUT2) [24]),
and the opposite, innovation resistance [25,26]. Though Ram [26] sees innovation resistance
not as the opposite to innovation adoption, we perceive both research streams as valuable
and relevant for serving our research question. Thereby, we follow the conclusion that
“adoption of an innovation is conditioned by the overcoming of consumers’ initial resis-
tance” [27] (p. 783). To answer our research question, we followed the more fine-grained
resistance theory models and formed an adjusted digital vaccination adoption model (see
Figure 1), which is mainly based on the work of Mani and Chouk [27].
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Regarding functional barriers, the perceived value of a digital service plays a relevant
role in determining the intention to adopt. Value barriers are often related to price–benefit
ratios when adopting an innovation, usually referring to substitute products or services [28].
This also applies to the performance differences between the innovation and the substitute
service [29], which is essential in healthcare systems without point-of-service payments.
In this case, the notion of price should be understood in an extended way, according
to transaction cost theory [30], as the sum of the efforts to register at the vaccination
platform, and, according to the opportunity cost concept, as foregoing the benefits of other
forms of vaccination (e.g., vaccination via mobile vaccination teams and vaccination in
clinics). Another major resistance barrier is the usability of the innovation [31]: when the
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functionality of an innovation is difficult to understand or does not unfold, people tend to
reject technological innovations [26]. If the users do not understand how to use the digital
vaccination service, they bounce or break up the session. Close to usability, a valid concern
of potential service users is the security risk of the personal information involved in the
service interaction [32]. This security risk barrier is of major concern when adopting digital
services [33], especially for vaccination services. Medical data are perceived as one of the
most sensitive; thus, they are data of users most worth protecting.

In the context of psychological barriers, the image barrier describes how people asso-
ciate innovations with known identities [31]. Such a self-image incongruence can impede
the innovation acceptance when the identity does not fit to the proposed function of the
innovation [34]. Such a mismatch takes place if individuals connect the vaccination service,
or healthcare in general, with personal interactions and consequently shun digital solutions.
Moreover, daily routines and habits can conflict with digital service innovations such as
the automated, unpersonal vaccination registration. These tradition barriers can have a
negative influence on the acceptance of an innovation or can even lead to a complete rejec-
tion of an innovation [34]. In the last decades, technological developments have radically
changed the behavior, attitudes, and beliefs of individuals. The phenomenon “technolog-
ical vulnerability” became a challenge for research in digital domains [35] and has been
analyzed in terms of the two barriers: “technology anxiety” and “perceived technological
dependence” [27]. A general technology anxiety might lead to an aversion to new digital
approaches for managing healthcare activities, such as digital vaccination services, due to a
common fear of individuals to use them [36]. The perceived dependence barrier emerges
because of the phenomenon that more and more areas of life are unthinkable without the
reliance on technology. This can easily be seen as dependence, leading to dire results when
the technology might be, due to unforeseen circumstances, not available anymore [37].
Due to the safety sensitivity of the healthcare data in the vaccination service, any digital
substitution might raise doubts about this potential dependence and, in turn, negatively
affect the intention to adopt a new digital service.

Individual barriers relate to the status quo bias (SQB) theory, which claims that main-
taining the status quo (i.e., inertia) is an individual variable leading to resistance [38].
This personal predisposition leads an individual to prefer the current situation to situa-
tions of uncertainty or change [25]. Hence, inertia increases resistance to the new digital
vaccination service.

In summary, we conclude the following hypotheses on the effect of adoption barriers:

H1.1. The value barrier (perceived price) negatively affects the intention to adopt the digital
platform service.

H1.2. The usability barrier (perceived complexity) negatively affects the intention to adopt the
digital platform service.

H1.3. The perceived security risk barrier negatively affects the intention to adopt the digital
platform service.

H1.4. The image barrier (self-image incongruence) negatively affects the intention to adopt the
digital platform service.

H1.5. The tradition barrier (need for human interaction) negatively affects the intention to adopt
the digital platform service.

H1.6. The perceived dependence barrier negatively affects the intention to adopt the digital plat-
form service.

H1.7. The technology anxiety barrier negatively affects the intention to adopt the digital plat-
form service.

H1.8. The individual inertia barrier (status quo bias) negatively affects the intention to adopt the
digital platform service.
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1.2.2. Platform Configuration of Vaccination Services to Mitigate Adoption Barriers

Though healthcare providers have been sluggish in adopting new technologies, the
COVID-19 pandemic has accelerated the use of digital technologies in healthcare [39].
For instance, the German government reinforced the use of digital services in fighting
the COVID-19 pandemic by developing the “Corona Warn App” (for contact tracing in
2020) or by issuing digital vaccination certificates (since 2021). The literature called for
quick and, above all, unbureaucratic (digital) approaches with appropriate incentives along
the vaccination process [2]. To establish and design successful digital services such as
those on health platforms, their architecture and management are decisive points [40]. The
TOPCOP taxonomy on patient portals serves health information managers to classify and
structure digital health platforms [41]. For offering digital vaccination services, the original
TOPCOP patient portal was reduced in its complexity to three platform configuration areas:
personalization, communication, and data management (see Appendix A.2).

1.2.3. Personalization to Facilitate User Perception and Lower Adoption Barriers

Personalization plays a crucial role in optimizing interactions between service providers
and users; thus, it is a growing management trend [42]. Personalization, understood as
the ability of an organization to customize its services according to one’s own needs and
preferences [43], increases the viability of the digital vaccination service for the user and thus
should lower related notions of innovation. Moreover, it increases the perceived value of the
new vaccination service and eventually lowers the value barrier so that a potential user finds
the proposed innovation of the vaccination service attractive [27]. Users with the option of
personalization will use it to increase one’s own usability and to overcome the fear of security
risks. Pearson et al. [44] cite personalization as one of the drivers of online-based usability.
Finally, the barrier of technology anxiety relates to an irrational fear when confronting an
innovation such as the digital vaccination service [36]. Most anxiety management approaches
rely on letting individuals engage with the object of the anxiety in a limited, controlled fashion.
For the digital vaccination service designed for usability, we expect a mitigating impact of
personalization on technology anxiety. To sum up, we propose:

H2.1. Personalization reduces the usability barrier (perceived complexity) in the digital platform service.

H2.2. Personalization reduces the value barrier (perceived price) in the digital platform service.

H2.3. Personalization reduces the security risk barrier in the digital platform service.

H2.4. Personalization reduces the technological anxiety barrier in the digital platform service.

1.2.4. Communication Providing Targeted Information to Mitigate Adoption Barriers

An adequate information basis is required to mitigate any suspicions concerning new
technologies or service innovations [45]. In terms of the offering of the digital vaccination
service, its potential and outcome have to be evaluated by individuals and compared to
the status quo, which requires a high level of transparency of the potential changes [46],
in particular in the risk-avoidance culture of the healthcare context [47]. Heidenreich and
Kraemer [48] demonstrated that employing mental simulation can reduce innovation resis-
tance and, accordingly, information might alleviate biased perceptions regarding the image
of the digital vaccination service and dispel prior stereotypes. In general, innovations
are associated with certain identities, such as a product category, brand, or country of
origin [29], which might foster innovation resistance [31]. The image barrier is triggered
when identities run counterpoint to the substituted product or context. In the case of health
services, the stereotyped insecure digital services and traditional healthcare interactions,
often romanticized as trust-based [49], could such counterpoints. Closely connected to
this, the tradition barrier can occur, referring to the fear of changes in socially learned
values, beliefs, behaviors, and routines [50]. If a tradition, such as the need for human
interactions in healthcare systems, is questioned by a new, anonymous digital service,
communication might trigger sociopsychological processes to overcome this barrier and
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thus promote the adoption of the innovative vaccination service [51]. On a deeper level, the
provision of information concerning the involved service processes might reduce technolog-
ical vulnerability, perceived technological dependence as well as technological anxiety [27].
According to the attribution theory, the perceived technological dependence is an attribu-
tional mechanism that enables people to experience and express their skepticism about a
new technology-based service, such as for the vaccination. Ratchford and Barnhart [52]
(p. 1212) describe this perception as “a sense of being overly dependent on, and a feeling of
being enslaved by, technology”. Communicating targeted information about the object of
the technological anxiety, i.e., the vaccination service, is described as one possible path to
mitigate these fears by giving the individual the possibility to engage with it on a cognitive
level. While digital services today differ from physical-centered computer hardware, a
study of 187 participants by Igbaria and Chakrabarti [53] found that education was able to
significantly reduce computer-related anxiety and inertia of students, indicating a positive
impact of structured information. To sum up, we propose the following hypotheses:

H3.1. Communication mitigates the image barrier (self-image incongruence) in the digital plat-
form service.

H3.2. Communication mitigates the tradition barrier (need for human interaction) in the digital
platform service.

H3.3. Communication mitigates the perceived technological dependence barrier in the digital
platform service.

H3.4. Communication mitigates the technological anxiety in the digital platform service.

H3.5. Communication mitigates the inertia (SBQ) barrier in the digital platform service.

1.2.5. Data Management to Ensure Service Speed and Reduce Adoption Barriers

Users of innovations are easily deterred by reactions that do not conform to their expec-
tations regarding typical interaction patterns or quality levels of the chosen innovation [54].
Insufficient capacity is detrimental to the success of service providers [55], where capacity
of a provider is defined as “highest quantity of output possible in a given time period with
a predefined level of staffing, facilities, and equipment” [55] (p. 26). Different from physical
services, instant responses are expected for digital services because the offer is compared to
heavily standardized and AI-supported services by industry leaders, such as search engines
or social networks. Perceived delays or mistakes are not as easily forgiven, especially if
users disclose and submit sensitive healthcare information. A systematic data management
is required to ensure service speed and short reaction times and thus avoid the fostering of
adoption barriers against the vaccination service. This is supported by an analysis of the
responses of 453 Korean healthcare service users, finding that an interactive quality was
deemed a significant factor for patient satisfaction [56]. A reliable and speedy response
is a precursor for the perceived value of digital services [57]. Sound data management
should ensure a higher sense of usability and a lower sense of experienced security risk
due to quick fixes, when the need might arise, and general responsiveness. Reliable data
management should alleviate technological anxiety since smooth interaction reduces the
risk of unforeseen events due to errors and worrying thoughts during waiting times. In
summary, we propose the following hypotheses:

H4.1. Data Management reduces the value barrier (perceived price) in the digital platform service.

H4.2. Data Management reduces the usability barrier (perceived complexity) in the digital plat-
form service.

H4.3. Data Management reduces the security risk barrier in the digital platform service.

H4.4. Data Management reduces the technological anxiety in the digital platform service.
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2. Research Design
2.1. Federal State with Highest Vaccination Rate in Germany as Research Area

To answer our research question of which platform configuration works best to over-
come adoption barriers, the federal state with the highest vaccination rate in Germany,
i.e., Saarland, was chosen (see Table A1 and Figure A1). Each federal state in Germany
had to build up vaccination services according to the “National Vaccination Strategy”
from the German government in October 2020. The federal state of Saarland decided on
a digital vaccination platform for the approximately one million inhabitants and chose
the company samedi after a selection process on 27 November 2020. The specialized
company, samedi, founded in 2008 in Germany, is a leading provider of e-health software
for patient portal and care management solutions which is used by more than 40,000 in-
dividual healthcare providers for the coordination over 30 million patients in Germany,
Austria, and Switzerland (www.samedi.com (accessed on 23 March 2022)). The digital
health platform, samedi, was customized for the vaccination process with the top-level
domain “www.impfen-saarland.de (accessed on 23 March 2022)”, further load-balancers to
manage the traffic, and configurations to manage the following services: (1) vaccination
appointment booking (registration), (2) invitation e-mail (with QR code) and short message
reminder, (3) security QR code check-in, (4) admission management (check-in forms), (5)
waiting list with data security compliant patient calls, (6) vaccination cabin allocation, (7)
monitoring list, (8) vaccination documentation with vaccination batch and employee code
scan, and (9) government data reporting. Nevertheless, the available vaccination slots were
instantly booked, which led to stress, frustration, and anger of the citizens. For this reason,
a vaccination preregistration list was set up and implemented in January 2021. Citizens
registered with their preferences (i.e., vaccination location, daytime, weekday, and partner
code), and after collecting registrations for two weeks, all registrations were randomized
and, according to a smart algorithm, allocated according to the given preferences. The first
randomization allocation took place on 27 January 2021, with an official notarization so that
a fair and just allocation process was guaranteed. In April 2021, the German government
amended the vaccination strategy and included 65,000 medical doctors in the vaccination
process who vaccinated independently in their own practices. From the start of vaccinations
in December until April, Saarland ranked number one in Germany in terms of vaccination
rate (see Appendix A.3).

2.2. Understanding the Adoption by Means of a Survey of Vaccinated People

For the evaluation of the digital vaccination management, the public administration
of the federal state of Saarland was approached with the research project together with the
University of Saarland on 8 June 2021. The survey was approved by the federal minister of
health on 12 August 2021 and went until 30 September 2021. The survey was set up with
the software Unipark (Version EFS Survey 2021) and was advertised in the vaccination
centers of Saarland with posters and flyers. The survey was anonymous and voluntary
and consisted of 46 questions (see Appendix A.4 for the original German version and
Appendix A.5 for the translated English version). The survey started with nine questions
about control and context factors (e.g., gender, age, and education) and then continued
for the items measuring the evaluation of the platform services and intention to adopt
future digital health services. Respondents indicated their approval to the statements on
a seven-point Likert scale, from totally disagree to totally agree (i.e., scale scores of 1–3
are negative, 4 is neutral, 5–7 are positive). For the operationalization of the model, the
dependent variable of “adoption intention” is defined as the intention to adopt digital
health services and is operationalized using a reflective, first-order construct, adapted from
Heidenreich et al. [58] for the healthcare context. Following the approach of Mani and
Chouk (2018), it is categorized in functional, psychological, and individual barriers, which
in turn are operationalized in reflective, first-order constructs for their respective barriers.
To assess communication provision, the operationalization of Auh et al. [59], in the form of
a reflective, first-order construct, was utilized to estimate how expedient the information

www.samedi.com
www.impfen-saarland.de
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provision of the service was perceived. Analogous, personalization is based on the scale
of Burnham et al. [60], which gauges the degree of personalization in a service. Data
management reflects the capability of the digital platform to possess enough resources to
react reliability and swiftly to user demands [61]. The items of both constructs are reflective
and are united in first-order constructs.

The basis population is exceptionally well suited to address the research question
because the German population was instructed early on to use the technology to gain
access to the COVID-19 vaccination. Thus, the sample is less subject to the pro-change
bias prevalent in innovation studies, namely, that mainly individuals participate in change
and innovation with a positive attitude [46]. Data were collected of 404 valid respondents
(see Supplementary File S1). Strict confidentiality of the answers was guaranteed to the
participants, mitigating the risk of a social desirability bias. To reduce the probability of
common method bias, a full collinearity assessment approach was chosen to check for
pathological collinearity. The results of the variance inflation factors (VIFs) of the full
collinearity test were below 3.3. Hence, the findings indicate a low probability of common
method bias in the model. For assessing the research model and the associated hypotheses,
the dataset was analyzed using a component-based structural equation model due to its
advantages concerning the sample distribution and size [62]. The model was calculated
using SmartPLS 3.0 with path-weighing calculations and a case-wise replacement missing
algorithm. A nonparametric bootstrapping with 5000 replications and individual level
changes were used for the standard error calculations [63].

3. Results

The survey was answered by 411 participants (with 404 valid responses) in an average
time of 12 min, whereof two-thirds of the respondents was female and one-third was male.
The age distribution is distributed with 40% under 46 years, 50% between 46 and 67 years,
and 10% older than 68 years. A total of 26% of the respondents were healthcare workers
and 50% had a university degree. The vaccination reason, based on the national vaccination
categorization, was 40% health-related and 35% because of age. In terms of satisfaction
with the federal state of Saarland as the vaccination provider, 86% were positive or neutral
and 85% would also (positive/neutral) use digital health services in the future. A total
of 10% found the digital vaccination platform not easy to use, but also 11% classified
themselves as biased with technological anxiety. Regarding digital platform configuration
areas, 83% (positive/neutral) considered the platform appropriate for their concern (per-
sonalization), 83% (positive/neutral) for keeping them well-informed (communication),
and 76% (positive/neutral) for being quick responding (data management). Most of the
respondents very highly appreciated the digital vaccination platform in the configuration
areas of personalization (by 52%) and communication (by 53%) (see Table 1).

To validate our adoption model, the quality of the measurement constructs was evalu-
ated by testing them without structural connections. An exploratory principal component
analysis was then conducted for the constructs. The indicator loadings consistently ex-
ceeded 0.708, suggesting indicator reliability for all constructs. Moving on, Cronbach’s
alpha was computed for the constructs to determine the respective construct’s reliability.
The results surpassed 0.7, indicating adequate reliability [64]. Examining convergent va-
lidity and the discriminant, the average variance extracted (AVE) was calculated, which
surpassed the minimum level of 0.5. The comparison with the squared intercorrelation
of the constructs also resulted in adequate results [65]. Looking at the structural model,
the path coefficients and significances according to the proposed research model were
computed (see Table 2).
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Table 1. Descriptive Results of Digital Vaccination Management Survey.

Variable Description M SD Explanation

Duration Time to fill out survey. 706 435 Average was 11.8 min (3.6 min–55 max)
Age (1–4) <46, (5–6) 46–67, (7–8) >67 4.69 1.64 40% 18–45, 50% 46–67, 10% >67 years

Gender (1) male, . . . , (5) female 3.67 1.88 32% male, 66% female

Education (1–5) school/job, (6–7) B./Master 4.84 1.53 49% school/job, 41%
bachelor’s/master’s

Healthcare w. 1 (yes), 2 (no) 1.74 0.44 26% yes, 74% no
Priorisat. Group (1–4) age, (5) care, (6) health, (7) job 4.91 1.59 35% age, 15% care, 40% health, 8% job

Satis_3 Satisfied with vaccination process 5.61 1.89 78% positive, 8% neutral, 14% negative

Intent_Adopt_2 intend to use dig service in future 5.45 1.88 72% positive, 13% neutral, 15%
negative

Usabilit_Barr_1 digital portal was easy to use 1.95 1.62 86% positive, 4% neutral, 10% negative
Te_Anx_Barr_2 not using d. tech. to avoid errors 1.67 1.29 11% agree, 9% neutral, 80% disagree

Personal_1 portal appropriate for concern 5.65 1.86 77% positive, 6% neutral, 16% negative
Commun_1 portal keeps me well informed 5.63 1.99 76% positive, 7% neutral, 15% negative

Data_R_Man_1 portal responded quickly 4.88 2.04 64% positive, 12% neutral, 24%
negative

Notes: Healthcare w. = healthcare worker; Priorisat. Group = prioritization group, according to National Vaccina-
tion Guideline; Satis_3 = satisfaction variable 3; Intent_Adopt_2 = adoption intention variable 2; Usabilt_Barr_1/2
= usability barrier variable 1/2; Te-Anx_Barr_2 = technology anxiety barrier variable 2; Person_1 = personalization
(configuration) variable 1; Commun_1 = communication (configuration) variable 1; Data_R_Man_1 = data and
resource management (configuration) variable 1_.

Table 2. Results from Structural Equation Modeling.

Image Barr Individual
Inertia

Perceived
Dependence

B.

Perceived
Value Barrier

Security Risk
Barr

Technology
Anxiety Barr Tradition Barr Usability Barr Intention to

Adopt

Communication −0.195 −0.110 −0.234 −0.088 0.006 −0.167 0.046 −0.153
Data Management −0.109 −0.006 −0.024 −0.444 −0.092 −0.172 0.113 −0.233

Personalization 0.134 −0.199 0.128 −0.186 −0.127 0.131 0.097 −0.429
Intention to adopt −0.248 0.028 −0.104 −0.262 0.101 0.080 −0.046 −0.361

Age −0.02
Education −0.22

Gender −0.09
Vaccination Timing 0.01

The measured R2 demonstrates an appropriate fit between the data and the model,
with values ranging from 0.10 to 0.51. Contemplating the presence of multicollinearity
at the structural level, the VIFs were estimated, but all fell in the required parameters
of below five. Eventually, the model fit was assessed by calculating the standardized
root-mean-square residual (SRMR = 0.08). While the quality of this indicator is not yet fully
verified for PLS-based structural equation modeling, the value is adequate with the more
conservative threshold for covariance-based structural equation modeling. For the first
set of hypotheses, we tested the functional, psychological, and individual barriers on the
intention to adopt (ItA) digital vaccination services (see Table 3).

Table 3. Results from hypothesis H1 set about adoption barriers.

Hypothesis Structural Relation Original
Sample M SD t p

H1.1 Usability Barrier (Rev) -> ItA −0.361 −0.354 0.064 5.616 0.000 ***
H1.2 P. Value Barrier -> ItA −0.262 −0.191 0.191 1.375 0.169
H1.3 Security Risk Barrier -> ItA −0.101 −0.102 0.038 2.629 0.009 **
H1.4 Image Barrier (Rev) -> ItA −0.248 −0.249 0.045 5.454 0.000 ***
H1.5 Tradition Barrier -> ItA −0.045 −0.045 0.043 1.037 0.300
H1.6 P. Depend. Barrier -> ItA −0.104 −0.103 0.065 1.596 0.111
H1.7 Tech. Anxiety Barrier -> ItA 0.080 0.080 0.054 1.469 0.142
H1.8 Individual Inertia -> ItA 0.028 0.009 0.043 0.657 0.511

Notes: ItA = intention to adopt; P. = personal; Tech. = technology; M = mean, SD = standard deviation, t/p = t-/p-
value, * p < 0.05, ** p < 0.01, *** p < 0.00.

From the eight adoption barriers, only the usability barrier (t-Stat 5.6, p < 0.00), the
security risk barrier (t-Stat 2.6, p < 0.01), and the image barrier (t-Stat 5.5, p < 0.00) could be
proven to be statistically significant.
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The hypotheses about the platform configuration areas were tested as the construct
factors for personalization, communication, and data management were measured on the
adoption barriers (see Table 4).

Table 4. Results from the H2, H3, and H4 sets about effect on adoption barriers.

Hypothesis Structural Relation Original
Sample M SD t p

Customization

H2.1 Usability Barrier (Rev) −0.427 −0.426 0.074 5.799 0.000 ***
H2.2 Perceived Value Barrier −0.186 −0.148 0.135 1.376 0.169
H2.3 Security Risk Barrier −0.127 −0.120 0.073 1.743 0.082
H2.4 Techn. Anxiety Barrier −0.167 −0.128 0.060 2.175 0.030 *

Communication

H3.1 Image Barrier (Rev) −0.195 −0.191 0.082 2.385 0.017 *
H3.2 Tradition Barrier 0.046 0.046 0.077 0.602 0.548
H3.3 P. Dependence Barrier −0.234 −0.233 0.075 3.139 0.002 **
H3.4 Tech. Anxiety Barrier −0.167 −0.164 0.079 2.116 0.035 *
H3.5 Inertia (SQB) −0.110 −0.072 0.127 0.869 0.385

Data Management

H4.1 Value −0.444 −0.343 0.290 1.534 0.125
H4.2 Usability Barrier (Rev) −0.233 −0.235 0.049 4.724 0.000 ***
H4.3 Security Risk Barrier −0.092 −0.091 0.057 1.604 0.109
H4.4 Tech. Anxiety Barrier −0.172 −0.171 0.061 2.798 0.005 **

Notes: (Rev) = reverted scale of variable; P. = personal; Tech. = technology; SQB = status-quo barrier; M = mean;
SD = standard deviation; t/p = t-/p-value, * p < 0.05, ** p < 0.01, *** p < 0.00.

Based on the given results, personalization only has a significant effect on the usability
barrier (t-Stat 5.8, p < 0.00) and on the technological anxiety (t-Stat 2.2, p < 0.04), whereas the
influence on value and perceived dependence is not strong enough, though the direction
shows as expected by the model. Communication has a significant correlation with the
image (t-Stat 2.4, p < 0.02), perceived dependence (t-Stat 3.1, p < 0.01), and technological
anxiety (t-Stat 2.1, p < 0.04) barriers but no significance with the tradition and inertia barriers.
Moreover, a significant effect of communication was found on the usability barrier (t-Stat
2.4, p < 0.02). The directions of the effects are all negative, as expected by the model. Data
management has significant effects on the usability (t-Stat 4.7, p < 0.00) and technological
anxiety (t-Stat 2.8, p < 0.01) barriers but no significance with perceived value and security
risk barriers. A significant effect of data management was also found on the image barrier
(t-Stat 2.4, p < 0.02). For an overview of the significant results, see Figure 2.
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4. Discussion
4.1. Platform Services for Vaccination Processes—Implications for Further Research

The resistance model of Mani and Chouk [27] has been originally developed for
measuring the acceptance of new technologies in consumer-goods markets, so this study
proposed an adjusted adoption model explaining platform services for vaccination services„
and in general, for new digital health services. This study gives empirical evidence for the
applicability of the model. Eight barriers were identified that coin the acceptance of digital
vaccination services based on the three platform configuration areas: personalization,
communication and data management (see Figure 2). Most of the factor loadings confirm
the model. Above all, the usability barrier has the highest effect on adoption intention and
should be marked as the top influence factor. This study eventually supports the results
of Ram and Sheth [31]. The significant image barrier, as the second most important factor,
substantiates the findings of, for example, Laukkanen [34], stating that if the identity does
not fit to the proposed function of a digital innovation, individuals may shun it. However,
image, especially in the context of marketing communication, is often understood as a
network of different associations from which expectations arise, which are not necessarily
linked to one’s own self-concept [66]. Further studies are needed to clarify the role of
image on innovation acceptance. Interestingly, only image has a significant effect in our
model, and neither tradition nor technological vulnerabilities (perceived dependence and
technological anxiety).

The insignificant role of value is quite striking. This stands in contrast to studies
covering consumer-goods markets, in which the perceived value, as a lack of monetary and
performance value of an innovation, has been shown as one of the key drivers in terms of
adoption [29]. In addition, studies on digital technologies tackling COVID-19 showed the
expected performance (as a proxy for value) as the strongest factor regarding technology
adoption [18]. A possible reason is that the benefit of the vaccination is utmost high (given
the risk of death from COVID-19 and given the regained freedom of economic activity)
and that there is no substitute available (though COVID-19 testing may be a temporary
substitute). Hence, the value in the original sense of a price–benefit ratio plays a minor
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role here. An alternative reason is related to the characteristics of the mandatory German
healthcare system, where prices for treatments, drugs, vaccines, etc., are not shown to the
patients and thus are not anchored in patients’ minds.

Though inertia, has shown to be a leading factor influencing the adoption of innova-
tions [38], there has been no significant effect found in this study. During the COVID-19
pandemic, there have been repeated calls from politicians and experts to motivate the
latecomers and vaccine defaulters to vaccinate to significantly increase vaccination rates.
This inertia in terms of vaccine hesitancy [67] is not reflected in our study. It remains to be
tested in future studies whether this result can be replicated in the healthcare system in
general or whether it can be attributed specifically to, for example, the subjective perceived
lethality of COVID-19 in the general population [68].

In addition, our study shows remarkable results on the influence of age and education
on the adoption of digital platform services. Especially as many older people had to be
vaccinated first (categorization in Germany started with the older 80 years old citizens in
contrast to other countries such as the United States) where human service, tradition, and
technological anxiety would have been to be expected quite relevant, it was shown that
even 80% of the vaccination booking were completed online as the vaccination started in
Saarland [69]. Assumingly, older people were supported by family or care personal, but
the results from our study have shown that 85% booked by themselves online. Supporting
this finding, age as a control factor did not influence the adoption intention. Nevertheless,
we consider it necessary to investigate in further research what level of digital literacy is
needed among vulnerable groups, such as the elderly, people living in rural areas or in
developing countries, to facilitate these groups’ access to digital health services in general
and digital services for vaccination management. Moreover, and in line with the meta-
analysis by Byrnes et al. [70], which showed that men are more likely to take risks than
women, our study also had a negative relation form gender on adoption, confirming the
women were more restrictive to further use of digital platform services. Interestingly, the
control factor of education also had a negative effect on intention to adopt, showing that
a higher education tends to lead to a more conservative and careful behavior regarding
the future use of platform services. Further research needs to clarify the counter-intuitive
finding since professions with high educational requirements play a key role in healthcare
systems and women constitute the majority workforce in many healthcare systems.

4.2. Platform Services for Vaccination Processes—Implications for Management and Policy

For pandemic managers and policy makers, an important question is how to handle a
pandemic and how to maximize the rapid adoption of related health services. This study
proposes a digital vaccination service model as a helpful approach to manage vaccination
processes. When introducing those services, the configuration areas of personalization,
communication, and data management are useful concepts to be considered, since all had a
significant effect on the adoption barriers. Though not all barriers were significant for the
adoption intention of vaccination candidates, the compound effect of all barriers may not
be neglected.

According to our study, functionality and ease of use are of major importance. The
usability had the highest effect on the adoption intention and should be marked as the
top influence factor for configurating platform services. The click flow (see Appendix A.6)
seems decisive to determine the conversion or bouncing of users on digital health platforms.
Therefore, following a patient-centered approach, the guidance throughout the digital vacci-
nation journey is an eminently important design and management aspect. The influence of
personalization on the usability is the strongest in the whole model. Thus, personalization
should be priority number one for policy makers and pandemic-fighting officers—the
ability to structure a service according to the needs and preferences of the subjects increases
its viability for the user and thus should lower related notions of innovation resistance [71].

Communication, as the second area of platform configuration, has the highest num-
ber of effects on the adoption barriers, namely, usability, image, perceived dependence,
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and technological anxiety. As healthcare industries display a dominant risk-avoidance
culture [47], information processing on platform services is critical to the vaccination man-
agement. This concerns information preparation as well as its distribution and updating.
Detailed information enables individuals to judge the value of an innovation since its
characteristics become understandable and the comparison to the detrimental status quo is
possible [46]. Communication provides targeted information to lower barriers (i.e., usabil-
ity), to map user preferences with the platform setup (i.e., addressing the image barrier),
and to reduce the fear of technological vulnerabilities (i.e., minimizing technological de-
pendence and anxiety barriers). It has a high influence on the psychological perception of
how the digital service is accepted or rejected. In the federal state of Saarland, the infor-
mation process was delivered not only on the federal health ministry site but also on the
special site, www.impfen-saarland.de (accessed on 23 March 2022), with explanation and
guidance, as well as an ongoing process with e-mail reminders, information attachments,
route direction, SMS reminders, and a check list for the vaccination process in the dedicated
vaccination centers.

Data management, as the third area of platform configuration, had an impact on us-
ability and technology anxiety, which have already been shown in the literature about user
churn due to insufficient capacity [55]. The management of vaccines and the management
of related services must be thoughtfully differentiated as their perceived values have differ-
ent sources of success. Partnerships between government organizations and the private
sector, such as public–private partnerships or outsourcing models, can promote higher
vaccination rates. For instance, the federal state of Saarland did not rely on their servers
but hired a private e-health company with extensive experience and expertise. Moreover,
with the engagement of this private partner, the federal state of Saarland followed an agile
data management approach, including the setup of an additional upstream infrastructure
with extra load balancers in front of the digital applications, such as scheduling and doc-
umentation, to ensure a smooth operation and a speedy and responsive experience with
the digital vaccination platform. This approach is also in line with recent research calls to
proactively promote organizational agility and flexibility to be able to act quickly in the
event of unforeseen crises or changes [72].

5. Conclusions
5.1. Limitations

This study is located in Germany, an industrialized, developed country where enough
vaccination doses can be ordered without any significant financial restrictions. Other
countries and societies differ from this capability and are additionally coined by different
social and cultural patterns. For instance, a striking difference was discovered between
value and performance appreciation in the developing country of Nigeria [18] and the
usability appreciation as top factor in Germany. Even in Europe, pandemic management
was executed in different ways. Future research may even disclose differences in the
countries. Another limitation is the focus on the COVID-19 vaccination campaign, which
might be different for other (public) health services with less media attention and with less
perceived threat and social restriction. In addition, the timing of this study is also special
since it represents a comparatively large number of vaccination candidates who decided to
be vaccinated comparatively early. At this point, we recommend the investigation of the
groups of persons who decided for a later vaccination or who are vaccine-hesitant.

5.2. Summary

This study bridges existing adoption and acceptance theories and models from con-
sumer markets to the public health sector and delivers conceptualization and guidance for
policy makers and pandemic managers. Based on the presented adjusted adoption model,
policy makers have a framework of the challenges and barriers in managing public health
services, such as vaccination offerings. As a further contribution, this study provides an ori-
entation on how to prioritize the right platform configuration for digital health services. In

www.impfen-saarland.de
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this sense, we highlight three key learnings: (1) The usability barrier is the most important
barrier that harms adoption, whereas value does not play a dominant role in contrast to
consumer markets. This barrier can be managed by all three digital platform configuration
areas of personalization, communication, and data management. (2) Personalization is
the most important factor for managing the usability barrier by optimizing the best click
flow on the digital health platform to address the needs, preferences, and situations of the
citizens as users. (3) Inertia is often stressed as a problem within public discussion. It is said
that latecomers and vaccine defaulters harm positive vaccination rates. Future research
may evaluate these findings and the overall adjusted adoption model for digital platform
services to manage COVID-19 vaccination in other organization forms and cultural areas to
contribute to the goal of improving the management of future pandemic settings.
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Appendix A

Appendix A.1 Literature Review

The research database Ex Libris Primo (Ex Libris Primo covers hundreds of millions
of articles, see https://gm.primo.wrlc.org (accessed on 23 March 2022) showed 35 articles
with the search strings “COVID-19 management” and “digital tools”. We clustered the
articles according to the general patient supply of care management (Sowell RL, Grier J.
Integrated case management: the AID Atlanta Model. J Case Manag. 1995;4(1):15–21.): Level
1 (early intervention): eighteen articles concentrating on general information (e.g., webinars
and education tools); Level 2 (low-need intervention): fourteen articles dealing with
prevention (e.g., tracking and safety tools, referring also to the abbreviation “CDTT”, as for
COVID-19 digital tackling technologies, such as tracking and contact tracing, social distance
monitoring, temperature screening, diagnosing, and symptom tracking (Akinnuwsi et al.,
2022)); Level 3 (high-need intervention): three articles, putting a focus on diagnosis and
treatment (which is also our research focus with vaccination management).

https://www.mdpi.com/article/10.3390/vaccines11040750/s1
https://www.mdpi.com/article/10.3390/vaccines11040750/s1
https://gm.primo.wrlc.org
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Table A1. Literature Review.

# Author Journal Title

1 (early intervention)

1

Bolislis, Winona Rei; de Lucia, Maria
Lucia; Dolz, Felipe; Mo, Runyi;

Nagaoka, Makoto; Rodriguez, Heraclio;
Woon, May Li; Yu, Wei; and Kühler,

Thomas C.

Clinical therapeutics, 2021-01, Vol. 43 (1),
p. 124–139

Regulatory Agilities in the Time of
COVID-19: Overview, Trends, and

Opportunities

2 Bouarroudj, Wissem; Boufaida, Zizette;
and Bellatreche, Ladjel

Knowledge and information systems,
2022-01-03, Vol. 64 (2), p. 325–351

Named entity disambiguation in short
texts over knowledge graphs
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Healthcare management forum, 2022-03,
Vol. 35 (2), p. 62–70

Supply chain integration as a strategy to
strengthen pandemic responsiveness in
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2021 R&D Trends Forecast: Results from
the Innovation Research Interchange’s

Annual Survey
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The Impact of the Global COVID-19
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Taiwan’s COVID-19 outbreak response

6 Kuhlmann, Sabine and Franzke, Jochen Local government studies, Vol.
ahead-of-print (ahead-of-print), p. 1–23
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Vanessa; Venter, François; Scott, Lesley
Erica; Kahamba, Trish; Stevens, Wendy
Susan; Rademeyer, Michael; van Tonder,
Tanya; Karim, Sanjida; Kadam, Rigveda;

and Akugizibwe, Paula

Diagnostics (Basel), 2022-02-03, Vol. 12
(2), p. 402

Monitored Implementation of
COVID-19 Rapid Antigen Screening at

Taxi Ranks in Johannesburg, South
Africa

8

Mbiine, Ronald; Nakanwagi, Cephas;
Lekuya, Herve Monka; Aine, Joan;

Hakim, Kawesi; Nabunya, Lilian; and
Tomusange, Henry

JMIR formative research, 2021-12-17, Vol.
5 (12), p. e27521–e27521

An Early Warning Mobile Health
Screening and Risk Scoring App for

Preventing In-Hospital Transmission of
COVID-19 by Health Care Workers:
Development and Feasibility Study

9
Montagni, Ilaria; Roussel, Nicolas;
Thiébaut, Rodolphe; and Tzourio,

Christophe

Journal of medical Internet research,
2021-03-03, Vol. 23 (3), p. e26399–e26399

Health Care Students’ Knowledge of
and Attitudes, Beliefs, and Practices
Toward the French COVID-19 App:
Cross-sectional Questionnaire Study

10

Prata- Linhares, Martha Maria; Cardoso,
Thiago da Silva Gusmão; Lopes-Jr,
Derson S; and Zukowsky-Tavares,

Cristina

Journal of education for teaching: JET,
2020-08-07, Vol. 46 (4), p. 554–564

Social distancing effects on the teaching
systems and teacher education

programmes in Brazil: reinventing
without distorting teaching

11
Rasheed, Jawad; Jamil, Akhtar; Hameed,

Alaa Ali; Al-Turjman, Fadi; and
Rasheed, Ahmad

Interdisciplinary sciences:
computational life sciences, 2021-04-22,

Vol. 13 (2), p. 153–175

COVID-19 in the Age of Artificial
Intelligence: A Comprehensive Review

12

Simmhan, Yogesh; Rambha, Tarun;
Khochare, Aakash; Ramesh, Shriram;
Baranawal, Animesh; George, John

Varghese; Bhope, Rahul Atul; Namtirtha,
Amrita; Sundararajan, Amritha;

Bhargav, Sharath Suresh; Thakkar,
Nihar; and Kiran, Raj

Journal of the Indian Institute of Science,
2020-11-11, Vol. 100 (4), p. 623–646

GoCoronaGo: Privacy Respecting
Contact Tracing for COVID-19

Management
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Table A1. Cont.

# Author Journal Title

1 (early intervention)

13

Subramanian, Malliga; Shanmuga
Vadivel, Kogilavani; Hatamleh, Wesam
Atef; Alnuaim, Abeer Ali; Abdelhady,

Mohamed; and V. E., Sathishkumar

Expert systems, 2021-10-06
The role of contemporary digital tools

and technologies in COVID-19 crisis: An
exploratory analysis

14

Syed Abdul, Shabbir; Ramaswamy,
Meghna; Fernandez-Luque, Luis; John,

Oommen; Pitti, Thejkiran; and Parashar,
Babita

JMIR public health and surveillance,
2021-12-08, Vol. 7 (12), p. e31645–e31645

The Pandemic, Infodemic, and People’s
Resilience in India: Viewpoint

15 Yen, Wei-Ting Asian politics & policy, 2020-07, Vol. 12
(3), p. 455–468

Taiwan’s COVID-19 Management:
Developmental State, Digital

Governance, and State-Society Synergy

3 (high-level intervention)

1

Anil, Krithika; Freeman, Jennifer A;
Buckingham, Sarah; Demain, Sara;
Gunn, Hilary; Jones, Ray B; Logan,

Angela; Marsden, Jonathan; Playford,
Diane; Sein, Kim; and Kent, Bridie

BMJ open, 2021-08-12, Vol. 11 (8), p.
e049603–e049603

Scope, context and quality of
telerehabilitation guidelines for physical

disabilities: a scoping review

2

Müller, Alison; Cau, Alessandro;
Semakula, Muhammed; Lodokiyiia,
Peter; Abdullahi, Osman; Bullock,

Miriam; Hayward, Andrew; and Lester,
Richard

JMIR formative research, 2021-10-08

Digital mHealth and Virtual Care Use in
Pandemics: A Rapid Landscape Review

of Interventions Used Internationally
During COVID-19 in 4 Countries

3
Ummer, Osama; Scott, Kerry; Mohan,
Diwakar; Chakraborty, Arpita; and

LeFevre, Amnesty Elizabeth

BMJ global health, 2021-07-26, Vol. 6
(Suppl. 5), p. e005355

Connecting the dots: Kerala’s use of
digital technology during the COVID-19

response

Appendix A.2 Platform Configuration Categories

Table A2. Platform Configuration Categories.

Category Dimensions Platform Configuration for
Vaccination Theoretical Foundation

Portal Design
Care Sector Target, Portal
Specialization, Activity

Monitoring, Patient Target Personalization
Service Personalization
Effort—Marketing Scale

Handbook 5 Item 575, p. 861ff.

Management
Appointment Booking,

Prescription Renewal, Portal
Customizability

Communication E-Consult, System Notifications,
Communication Seigyoung et al. (2007)

Instruction Patient Education, Therapy
Instructions

Self-Management Health-Monitoring, Visit
Preparation Not applicable to centrally organized and focused vaccination-processes (in

Germany)

Self-Determination Declaration of Will, Second
Opinion, Study Sign-Up

Data Management
Record Access, Records

Management, Health Data
Amend, Health Data Upload

Data Management

Web interactivity/Speed of
response—Johnson, Grace J., “The

Dimensionality of Interactivity
and Its effect on Key Consumer

Variables,” unpublished doctoral
dissertation, Southern Illinois

University, Carbondale, Illinois.

Notes: platform configuration areas based on TOPCOP patient portal model (in accordance with Glöggler and
Ammenwerth, 2021b).
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Appendix A.3 Vaccination Rate in Germany

Table A3. Vaccination quota in Germany on 30 April 2021.

Rank Federal State Vaccination (in
Thousands)

Population (in
Million)

Vaccination
Quota

1 Saarland 211.1 1.0 22%

2 Mecklenburg-
Vorpommern 344.7 1.6 21%

3 Nordrhein-
Westfalen 3614.5 17.9 20%

4 Bremen 132.6 0.7 19%

5 Rheinland-Pfalz 791.9 4.1 19%

6 Sachsen-Anhalt 413.7 2.2 19%

7 Niedersachsen 1479.3 8.0 18%

8 Bayern 2420.4 13.1 18%

9 Thüringen 388.3 2.1 18%

10 Baden-
Württemberg 2008.6 11.1 18%

11 Hamburg 331.6 1.9 18%

12 Schleswig-
Holstein 513.9 2.9 18%

13 Sachsen 713.0 4.1 18%

14 Hessen 1099.8 6.3 17%

15 Berlin 614.2 3.7 17%

16 Brandenburg 409.5 2.5 16%
(Source: [73]).
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Appendix A.4 Survey Questionnaire (Original German Version)

Teil 1 Allgemeine Informationen
Bitte beantworten Sie die folgenden, auf Ihre Person bezogenen Fragen.
1. Welche Rolle nehmen Sie im Rahmen der COVID-19-Impfkampagne ein? (Bei mehreren Möglichkeiten, wählen Sie bitte

die involvierteste Rolle.)
o Impfling/Zu impfende Person
o Impfende(r) Ärztin bzw. Arzt
o Medizinisches Fachpersonal zur Impfunterstützung
o Nicht-medizinisches Fachpersonal zur Impfunterstützung
o Freiwillige(r) Helfer*in
o Sonstige
2. Sind Sie beruflich im Gesundheitswesen tätig?
o => Falls ja:
♣ Wie lange sind Sie bereits im Gesundheitswesen tätig? (Jahre)
♣ Wie lange engagieren Sie sich bereits im Rahmen der COVID 19 Impfkampagne? (Monate)
♣ Wie würden Sie ihre Position beschreiben?
• Obere Führungsebene
• Mittlere Führungsebene
• Nachwuchsführungskraft
• Angestellter
• Sonstiges
3. Mit welchem Geschlecht identifizieren Sie sich (männlich, weiblich, andere/verschiedene)?
4. Welches Alter haben Sie? (Jahre)
5. Was ist der höchste Bildungsabschluss, welchen Sie abgeschlossen haben?
o Kein Schulabschluss
o Grundschule
o Weiterführende Schule-Abschluss (Gymnasium, Realschule, etc.)
o Bachelor Abschluss
o Master/Diplom/MBA (oder Äquivalent)
o Dr./PhD
o Sonstiges
6. Wie haben Sie Ihren Impflisteneintrag erstellt:
o Eigenständig online über die Impfliste
o Über einen Angehörigen, der Sie online auf die Impfliste eingetragen hat
o Eigenständig telefonisch über das Call-Center
o Über einen Angehörigen, der Sie telefonisch über das Call-Center für den Impftermin angemeldet hat
7. Über welche Kategorie haben Sie sich für den Impftermin angemeldet:
o Kategorie 1 (Über 80jährige)
o Kategorie 2 (70–80jährige)
o Kategorie 3 (60–70-Jährige)
o Kategorie 3 (Kontaktperson für Pflegebedürftige)
o Kategorie 3 (Priorisierungscode aufgrund Vorbelastung)
o Kategorie 3 (Priorisierungscode Berufs-bedingt)
o Ohne Priorisierungscode (im Alter von 18–59)
o Ohne Priorisierungscode (im Alter von 12–17)
8. Wie haben Sie den konkreten Impftermin erhalten:
o Per E-Mail mit automatischer Terminvergabe
o Per Post mit automatischer Terminvergabe
o Online über die Impfliste für einen kurzfristig freien Impftermin
o Online mittels Verschiebung des Impftermins über das Online-Impfportal
Teil 2 Angaben zum Impfprozess
Bitte beantworten Sie inwiefern die folgenden Fragen auf Sie zu treffen (1—stimme überhaupt nicht zu; —7 stimme voll zu).
(A) Digitale Impfprozess-Lösung Beschreibung
9. Das digitale Impfportal wurde so “ eingerichtet”, so dass ich es für mein persönliches Anliegen für die Impfung passend

nutzen konnte.
10. Man hat sich Mühe gegeben, die digitale Impfprozess-Unterstützung an persönliche Bedürfnisse anzupassen.
11. Die Impfportal-Software ist soweit möglich auf meine allgemeine Situation eingegangen.
12. Die Lösung zum digitalen Impfmanagement hält mich gut auf dem Laufenden bezüglich der Erst- und Zweitimpfung.
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13. Die Lösung zum digitalen Impfmanagement hat auch den Impfablauf im Impfzentrum gut vorbereitet und auf sinnvolle
Weise erklärt.

14. Die Impfplattform-Software hat mich sinnvoll über den Impfprozess informiert.
Bitte bewerten Sie die Geschwindigkeit, mit der die Webseiten auf Ihre Befehle reagiert haben.
15. Jedes Mal, wenn Sie die Impfprozess Software-Lösung genutzt haben, wie schnell hat diese reagiert?
16. Wenn Sie eine Aktion auf der Webseite durchgeführt haben, was war Ihr Eindruck davon, wie viel Verzögerung es gab,

eine Antwort zu erhalten?
17. Bitte bewerten Sie die generelle Reaktionsgeschwindigkeit der Impfportal-Software.
Bitte bewerten Sie wie die digitalen Dienste sich im Laufe der COVID-19-Situation verändert haben.
18. Die digitalen Lösungen zur Impfunterstützung wurden über die Zeit vom Bundesland Saarland verbessert.
19. Die Impfportal-Software wurde über die Zeit den aktuellen politischen Entwicklungen und Vorgaben angepasst.
20. Digitale Begleitung des Impfprozesses - Evaluation
21. Ich bin mit generell zufrieden mit der Erfahrung, welche ich in der Impfanmeldung gemacht habe.
22. Insgesamt bin ich mit der digitalen Anmeldung zum Impfprozess zufrieden.
23. Ich bin mit generell mit dem Impfablauf des Bundesland Saarland zufrieden.
24. Ich bin mit generell mit der Kommunikation des Bundesland Saarland zum Impfablauf zufrieden.
25. Ich beabsichtige, in naher Zukunft digitale Dienste im Gesundheitswesen wie die Online-Impfanmeldung nutzen.
26. Ich werde, wenn möglich digitale Dienste zur Impfprozess-Begleitung nutzen, wenn ich das nächste Mal mich impfen

lasse.
27. Generell verursacht die Nutzung von digitalen Lösungen im Impfprozess Probleme, die ich nicht brauche.
28. Die digitalen Lösungen im Impfprozess sind nichts für mich.
29. Die digitale Impfportal-Software (Anmeldung, etc.) war für mich einfach zu bedienen.
30. Es war einfach, das von mir gewünschte Ziel des Impftermins bei der Nutzung der Impfportal-Software (Anmeldung,

etc.) zu erhalten.
31. Ich denke, dass mein Aufwand in der Nutzung der digitalen Impfportal-Software gering ist.
32. Ich denke, dass mein Aufwand in der Benutzung der digitalen Impfportal-Software größer als mein Nutzen ist.
33. Das Risiko des Missbrauchs von Nutzungsinformationen ist hoch bei der Nutzung der Impfportal-Software.
34. Das Risiko für den Missbrauch von persönlichen Informationen ist hoch bei der Anwendung von Impfportal-Software.
35. Ich bin der Meinung, dass die Nutzung der digitalen Impfportal-Software Risiken für meine Gesundheit birgt.
36. Die Nutzung der digitalen Impfunterstützung-Lösung kann meiner Meinung nach gesundheitlichen Risken beinhalten.
37. Ich identifiziere mich als typischer Nutzer von digitalen Diensten.
38. Ich passe zu dem Bild eines Nutzers von digitalen Lösungen.
39. Ich habe Angst, von der Technologie abhängig zu werden
40. Die Technologie wird meine eigene Freiheit und Eigenständigkeit einschränken
41. Ich meide digitale Technik, weil sie mir fremd ist.
42. Ich zögere, die meisten Formen von digitaler Technologie zu verwenden, aus Angst, Fehler zu machen, die ich nicht

korrigieren kann.
43. Ich bin skeptisch gegenüber digitalen Lösungen.
44. Ich bezweifle, dass neue digitale Lösungen tatsächlich mehr erreichen können, als wie es bisher organisiert wurde.
45. Der menschliche Kontakt bei der Bereitstellung von Dienstleistungen macht den Prozess für den Kunden angenehm.
46. Persönliche Betreuung durch Servicemitarbeiter ist für mich sehr wichtig.
47. Ich betrachte Veränderungen oftmals als negativ.
48. Meiner Meinung nach waren die bisherigen technologischen Lösungen in der Gesundheitsversorgung vor COVID 19

bisher zufriedenstellend.

Appendix A.5 Survey Questionnaire (Translated English Version)

Part 1: General information.
ID→ Item→ Answer options/Anchor.

1. What is your role in the COVID-19 vaccination campaign? (If more than one option,
please choose the most involved role).

# Vaccinee/person to be vaccinated.
# Vaccinating physician(s).
# Medical personnel for vaccination support.
# Nonmedical personnel for vaccination support.
# Volunteer(s).
# Other.
1. Are you professionally active in the healthcare sector?
2. Yes/No—If yes: How long have you been working in healthcare? (years).
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How long have you been involved in the COVID-19 immunization campaign? (months).
How would you describe your position?

- Upper management level.
- Middle management.
- Junior executive.
- Salaried employee.
- Other.
3. With which gender do you identify→male, female, other/different.
4. What age are you? → # finished years.
5. What is the highest level of education you have completed?
# No high school diploma.
# Elementary school.
# Secondary school degree (Gymnasium, Realschule, etc.).
# Bachelor’s degree.
# Master’s/Diploma/MBA (or equivalent).
# Dr./PhD.
# Other.
6. How did you create your immunization list entry:
# On your own online via the immunization list.
# Via a relative who entered you on the vaccination list online.
# Independently by telephone via the call center.
# Via a relative who registered you for the vaccination appointment by telephone via

the call center.
7. Through which category did you register for the vaccination appointment:
# Category 1 (over 80 years old).
# Category 2 (70–80 years old).
# Category 3 (60–70 years old).
# Category 3 (contact person for care recipients).
# Category 3 (prioritization code due to pre-existing condition).
# Category 3 (prioritization code due to occupation).
# Without prioritization code (aged 18–59).
# Without prioritization code (age 12–17).
8. How did you get the specific vaccination date:
# By e-mail with automatic appointment allocation.
# By mail with automatic appointment allocation.
# Online via the vaccination list for a short-term free vaccination appointment.
# Online by postponing the vaccination appointment via the online vaccination portal.
9. Please state your vaccination date. →mm/dd/yy.

Part 2: Details of the vaccination process.
(A) Digital vaccination process solution Description.
10. The digital vaccination portal was “set up” so that I could use it appropriately for

my personal concern for vaccination. Please answer to what extent the following
questions apply to you (1—strongly disagree; 7—strongly agree).

11. Effort has been made to customize the digital immunization process support to
personal needs. → see above.

12. The vaccination portal software has addressed my general situation as much as
possible. → see above.

13. The digital vaccination management solution keeps me well informed regarding first
and second vaccinations. → see above.

14. The digital vaccination management solution has also prepared me for the vaccination
process in the vaccination center well and explained it in a meaningful way. → see
above.

15. The vaccination platform software provided me with useful information about the
vaccination process. → see above.
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16. Each time you have used the vaccination process software solution, how quickly has
it responded? → see above.

17. If you took an action on the website, what was your impression of how much delay
there was in getting a response? → see above.

18. Please evaluate the general response speed of the vaccination portal software. → see
above.

19. Digital solutions for immunization support have been improved over time by the
federal state of Saarland. → see above.

20. The vaccination portal software has been adapted over time to current political devel-
opments and requirements. → see above.

21. I am generally satisfied with the experience I had in the vaccination registration. →
see above.

(B) Digital support of the vaccination process–evaluation.
22. Overall, I am satisfied with the digital registration for the vaccination process. → see

above.
23. I am generally satisfied with the vaccination process of the federal state of Saarland.

→ see above.
24. I am generally satisfied with the communication of the Federal State of Saarland

regarding the vaccination process. → see above.
25. I intend to use digital healthcare services such as online vaccination registration in the

near future. → see above.
26. If possible, I will use digital services to accompany healthcare services, such as the

vaccination process, the next time. → see above.
27. In general, the use of digital solutions in the vaccination process causes problems that

I do not need. → see above.
28. Digital solutions in the vaccination process are not for me. → see above.
29. The digital vaccination portal software (registration, etc.) was easy for me to use. →

see above.
30. It was easy to get the goal of the vaccination appointment I wanted when using the

vaccination portal software (registration, etc.). → see above.
31. I think my effort in using the digital vaccination portal software is low. → see above.
32. I think my effort in using the digital vaccination portal software is greater than my

benefit. → see above.
33. The risk of misuse of utilization information is high in using the vaccination portal

software. → see above.
34. The risk for misuse of personal information is high when using vaccination portal

software. → see above.
35. I believe that using digital immunization portal software poses risks to my health. →

see above.
36. In my opinion, using the digital immunization support solution may pose risks to my

health. → see above.
37. I identify myself as a typical user of digital services. → see above.
38. I fit the image of a user of digital solutions. → see above.
39. I am afraid of becoming dependent on the technology. → see above.
40. Technology will limit my own freedom and autonomy see above.
41. I avoid digital technology because it is alien to me. → see above.
42. I am reluctant to use most forms of digital technology for fear of making mistakes

that I cannot correct. → see above.
43. I am skeptical of digital solutions. → see above.
44. I doubt that new digital solutions can actually achieve more than how it has been

organized so far. → see above.
45. Human contact in the provision of services makes the process pleasant for the cus-

tomer. → see above.
46. Personal attention from service staff is very important to me. → see above.
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47. I often view change as negative. → see above.
48. In my opinion, previous technological solutions in healthcare before COVID-19 have

been satisfactory. → see above.

Appendix A.6 Click Flow/Usability of Vaccination Portal of Federal State Saarland
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