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Executive Summary

With the COVID19 pandemimutburst several authors have reported an increased use of
telemedicine in healthcare organizations (alinelli et al., 2020; Jazieh & Kozklakidis, 2020;
Loeb etal., 2020; Robinson et al., 2020; Tebeje & Klein, 2080pwitzerland, a similar trend

has been observddr telemedicineutilization, especiallyboosting thearea of remote health
consultationKPMG, 2020, p. 16)However, despite these remarkable increases, telemedicine
utilization in Switzerland habeen lagging behind in international comparig®hiel et al.,
2018, p. 225) Digitalization in the healthcare sector $ibject to various structural,
organizationgland institutional barriers firmly embeddeuhealthcareystemsthus resulting

in fragmentation and silo thinkinDECD, 2019, p. 32)In a postCOVID-19 era,where a
substantial portion of healthcare services will likely remain largely dibéaéd, it is therefore
crucial to identify the factorsnfluencing technology adoption decisions to ensure that
healhcare organizationsanmove beyond crisigiitigation, favoring clearesind more targeted
planning of telemedicineutilization. This study aimed to identify thefactors impacting
organizationaltelemedicine adoption decisions in Swiss healthcare oraf#oms regarding
COVID-19. Consequentlynew insights into the area of organizational technology adoption
were providedhlongside handeni nf or mati on f or heal tnmkeesr e o

to develop appropriate support foanagingelemedicine tehnologyproperly.
Approach and Method

To identify the factors predicting organizational telemedicine adoptiorsttidyrelied on the

findings of P.J-H. Hu et al. (2002) in their exploratory study of telemedicine adoption in Hong
Kong healthcare organizations. The authors identified six faasocentributors to targeted
technology adoptionperceived service benefitPSB) perceived service risk§PSR),
perceived service nee@BSN) collective attitude of medical staf€CAM), perceived ease of
use(PEOU) and perceived technology saféBTS) This preidentified structure was tested in

this studyusing confirmatoryactoranalysis andthe effects of thesefactors on adoptiowere
thenanalyzedusinga path analysig=irst, prior knowledge on the structure underlying latent
variables was required, and the hypothesized structure of the measurement model was tested
statistically via CFA, baseah knowledge of the theory or prior empirical research. Once CFA
was performed, hypotheses on the relationship between the dependent and independent
variables were formulated and tested using path analysisest the hypothesis, data were
collected from Swiss healthcare organizations through an online questionnaire between

December 2020 and February 2021, resulting in a sample of 77 hospitals.



Results andConclusion

Thi s st ud ypbosided Somedrnterestisg insights into the factors driving organizational
telemedicineadoptionin Swiss healthcare organizations, although some of the results were
statistically norsignificant.Similar toP. J-H. Hu et al. (2002)PEOUsignificantly regatively
affected telemedicine adoption, suggesting that the more advanced an organigation
adoping telemedicingthe lessPEOU playsa role in it. This result suggesta close link to
usersod6 experience and i ndi vand iechholdg usgRSB er a l
significanty positively affected telemedicina@doption, revealing a better knowledge of
telemedicine today than in the pastich provesthe benefitof telemedicine, especiallyp
medical and healthelated issues. Despite itsltations,this study generaténew insights into

a topic that has now regained importariodowing the COVID-19 pandemic, providing
practical and pragmatic understandings of telemedicine adoption and hence calling for further

research on this issue.
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1. INTRODUCTION

1.1  Context andproblem definition
On February 25, 2020, Switzerland was hit by the first coronavirus case and has been among
the countries with the highest number of COVID cases per capita in the wo(Balathé et
al., 2020, p. 1)With the urgency of reducing exposure to the virus wdliteving patients and
health professionalsto interact andcoordinate, an increasingly widespread application of
electronic health (eHealth) solutions has been obsdmakje & Klein, 2020, p. 1)Among
these solutiongelehealth services, suak telemedicine, wekgidely employed as an effective
tool to tackle the challenges of the pandefd@hns et al., 2020,p). Telehealth refers tasing
a tool in managing lontermconditions in the community to proactively monitor vital signs of
patients and rapidly respond in case of complicati@tswe & Harding, 2010, p. 195)
therefore assuming a character of public heéllibnz, 2003, p. 2)Telemedicing instead,
encompasses the whole practice of medical care delivery, from receiving a consultation from a
health professional online or via apphere conversations and diagnoses can be undertaken,
for example, by telephone, video, jpictures, to the actual treatment, health educatod
transfer of medical datéStowe & Harding, 2010, p.19&ngerer et al.,, 2017, p. 11)n
managing communicable diseases such as Caddistance consultation is a key factor in
slowingdown virustransmissiono avoid persoito-person contadiSmith et al., 2020, p. 309)
As telemedicine has proveto be successful during previous acute respiratory infectious
diseasessuch as severe acute respiratoypmdsome (SARS)and Middle East respiratory
syndrome(MERS), it has been extenslyausedin addressing COVIEL9 (Hoseini & Zare,
2020, p. 66) This is also true for Switzend: several authors reported how the COMI®
pandemic boosttelemedicine, especialfpr remote health consultatigna.,Jaun & Wagner,
2020, n.p.; Wagner, 2020, n.p.)

Before the COVIB19 pandemichowevertelemedicine in Switzerland was lagging behind in
international comparison: in 2018, Switzerlamdsranked in the fourtthast placefor digital
innovation(Thiel et al., 2018, p. 225Moreover, the annual Swiss eHealth barometer, which
has been annually investigating the currenustaind development of eHealth in Switzerland
since 2009, showdthat Swisdelemedicinautilization had hardly changed in percentagjece

2014 and was only usedlimited caseso provide medical services for patients, mostly among
hospitals and practigehysicianggfs. Bern, 2020, p. 27)As of today, numerous authdrave
specifiedthat the COVID19 pandemic acted as an accelerator for the transition of healthcare

organizations to virtual care (i.@olinelli et al., 2020; Jazieh & Kozklakidis, 2020; Loeb et al.,
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2020; Robinson et al., 2020; Tebeje & Klein, 20FY)rthermore,n thepostCOVID-19 era,

it is likely that a substantial portion of healthcare services will remain largely eigisald, as

they havebeen recognized as maaitable in addressing the healthcare system flow rate and
capacity challengeandin providing bette patientcentered car@lazieh & Kozlakidis, 2020,

p.2) Nonetheless, despite recent evidence su
use by healthcare organizations, its durabiitiacking in the current literatur€hedisposition

to fully adopt telemedical services will largely depend arercoming the hurdleshat
healthcare organizatiorfacein spite of COVID-19 (Nittas & Von Wyl, 2020, p. 2)Also,
althoughthe use of general eHealth solutions in Swiss hosgetéihgsis more advanced than
ingenerap r a c t i setiingspcensidersble variation exists among hospitals and cgd®ns
Pietro et al., 2015, p. 133By identifying the factors impactingrganizationaltechnology
adoption, healthcare organizatiortan ensure thatdigital solution® telemedicine in
particulad will move beyond mere containment and crisisigation, favoring cleareand

more targeted planning télemedicine usagé&nderstandinghe fundamentals underlyinige
adoption process is therefore crucial and can provide the needed information for healthcar
or gani z at i-nakess®o develap appropoiate decision support for better management

of telemedicine technology.

1.2  Objectives and research question
In their previous exploratory study of telemedicine adoption by healthcare organizations in
Hong Korg, P. JH. Hu et al. (2002) identified six factors as contributors to targeted technology
adoption: perceived service benefits (PSB), perceived service risks (PSR), perceived service
needs (PSN), collective attitude of medical staff (CAM), perceived &fasse (PEOU), and
perceived technology safety (PTS), with CAM and PSR being significant determinants of
targeted technology adoption. The application of this identified structure to new data samples
and different contexts (the Swiss one) allows for newigiits into and management
implications for the Swiss healthcare secioh i s st u diy thesefong worfolal. d-sst
this studycrossvalidated the relationship between the factor structure and the scale developed
by P. JH. Hu et al. (2002)usinga confirmatoryfactoranalysis (CFA)on a new sampl@o do

so, the firspreliminaryresearch question was formulated:

RQ1:Do the hypothesized sfactor structure by P. J-H. Hu et al. (2002) adequately fit with

the sample data?

Second this study assessd whether these factors determined organizational technology

adoption decisions in Swiss healthcare organizatiotigee context of the COVIEL9 crisis To



do so, a factor score path analyses conductedAlthough the data available for this analysis
did not allow todirectly investigate the role of the pandemic itselhdoptingtelemedicineit
is fair to assume that the context posed by this extraordinary situgtatly impaced the
importance of this technology in healthcare organizatfdakns et al., 2020.p). Theefore,

the following research question was developed:

RQ2: How do the six factor®SB PSR PSN CAM, PEOU, and PTS predict telemedicine

technologyadoptionin Swiss healthcare organizations during the CO\MMDpandemic?

1.3  Structure of the paper
The next chapters are structured as follows: Chaptee/iewsthe Swiss healthcare system
anddescribes digitalizatiom the Swiss healthcare secttiralso outlineghe specifics of the
telemedicine technology. Chapter 3 defines the theoretical background and provides a literature
review of organizational technology adoption. Chapter 4 briekplainsthe rationale bend
the undertaken analysis tbarify the research hypotheses, methods, model estimaiioh
analysis that follow irChapters 5 and @espectively. Chapter 7 discusdés findings and
limitations. Finally, Chapter &oncludeghe studyand presents an outlook on further research

opportunities



2. SETTING THE CONTEXT: DIGITALIZATION IN THE SWISS
HEALTHCARE SECTOR AND THE COVID -19 PANDEMIC

2.1Premise: A short overview of the Swiss healthcare system
Gi ven Swifdderatmature, dutied and responsibilities concerning the healthcare system
are divided among the federal, cantoreald communal levels of governmgi@amenzind,
2016, p. 161) While the federal structuras decentralizedfor financing, organiing, and
providing healthcare, markdiasedand politically controlled elements influence the arefas
health insurance, healthcare provision, and the production and distribution of healthcare
products(De Petro et al., 2015, p. 255)t the federal level, the Federal Health Insurance Act
(KVG/LAMal) defines the competences of the Confederation, which holds respondimility
financing thenealth system, premium and tariff design, quality assuranckecost containment
(Sax, 2008, p. 5)Sincel996, mandatorhealth insurance redated under the Federal Health
Insurance Act (KVG/LAMal) must be purchased by all Swiss residents: competing private
health insurance companies are compelled to accept anyone who intends to obtain an insurance
but cannot, howeveprofit from the mandtory insurance activitie@De Pietro et al., 2015, p.
21). This compulsory basic insurance covers a catalagpwoérnmendefined services and is
mainly financedoy percapita premiumsffered by insurergSax, 2008, p. 2)Premiums vary
within geograpié al | y defined Apremium regioniy acci
<25), the level of chosen annual deductible,fandpecific insurance plarf€amenzind, 2016,
p. 162) Other than mandatory health insurance premiums, sources of publicly financed health
insurance stem from tananced budgets at the national, cantpa@d communalevels,
alongsidesocial insurance contributions from healéhated coverage of accident, dde,
disability, and military insuranse(Camenzind, 2016, p. 161Beyond mandatory health
insurance, free competition applies to additional services that are not covered by basic insurance
(Camenzind, 2016, p. 162Andtreatments in the area of complementary medicine, choice of
hospital, hospitality facilitiesr choice of doctor withithe hospita(Sax, 2008, p. 3Although
this complementary health insurance coverage is voluni@amenzind, 2016, p. 162a
significant proportion of healteervices are paidut of the pocke(Sax, 2008, p. 3)Patients
are generally free to choose their own doctor and the hospital in which they wish to undergo
treatmend akey characteristic of thesss healthcare systefDe Pietro et al., 2015, p. 1Gil)
unless they opted for an insurance model thatides a restrictio{Sax, 2008, p. 3sc-called
managed care planGantons handle atters that are not specifically designated by the federal
constitutionto be handled byhe ConfederatiorfCamenzind, 2016, p. 161 herefore, 26

ertities controlthe planning, operatigand financial security of the inpatient sectupervie
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professional licenses and practice permmsna@ universities and universities of applied
sciences secue healthcare provision to their populatjoteliver and applyarious health

related legislationand theyprovide subsidies to lowncome households and direct prevention

and health promotion activiti€Sax, 2008, p. 6; De Pietet al., 2015, p. 19At the communal

level, the role of municipalities in the healthcare sector varies and rests on decisions within each
canton(De Pietro et al., 2015, p. 20Communesnostly handle tharea of longterm care
(nursing homes artitbmecareervice$or other services involving social support for vulnerable
groups; their engagement may vary adowy to their size, where larger municipalities
generally take on more responsibilities than smaller anbgh might, in turn, combine or
delegate specific tasks to private organizations to meet their obligéfiertdetro et al., 2015,

p. 29) Corporatist bodies representing civil society, mandatory health insurance companies and
their institutions, providersssociationsandcitizensare also important stakeholdémsolved

in thedecisionmaking proceséDe Pietro eal., 2015, p. 19)

Outpatient care is delivered mostly by saffiployed physicians working in independent, single
practices, offering both primary and specialized ¢Be Pietro et al., 2015, p. 159hpatient

care is provided by acute care hospitals, which increasingly play an impot&anh rine
provision of ambulatorand daycarservicegDe Pietro et al., 2015, p. 15%)ublic and privat
hospitals coexistand those included on hospital lists drawn up by cantons can provide services
reimbursabldy mandatonhealth insurancéSax,2008, p. 3) Since the implementation of the
hospital financing reform in 2012, patients can basically freely choose the hospital in which
they wish to undergo treatmeomcethe elected hospital is included on the cantonal hospital
list; however, reim ur s e ment foll ows the rules of the
means that it is limited to the level of expenses that would have incurred if the patient had been
treated in his canton of residend@e Pietro et al., 2015, pp. 1556) Cantons account for
about 55% of the costs of each inpatient admissindthe rest is paidy insurers(De Pietro

et al., 2015, p. 118A national diagnosiselated group (DRG) pays foewices covera by
mandatory health insurand€amenzind, 2016, p. 164Figure loverviewsthe different
stakeholders that constitute the complex Swiss healthcare systitine relationships thaixist

among them.
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Figure 1: An overview of the health system organization in Switze(BedPietro et al., 2015, p. 20)

The Swiss healthcare systésramongthe most expensive in the wolldngerer & Liberatore,

2018, p. 13)In 2017, the cost of services provided by the healthcare system amounted to CHF
82.5 billion, equivalent to 12.3%f the GDP(BFS, 2019, p. 67)Healthcare costs have kept
rising sincel995 at aroun®.7%yearly (BFS, 2019, p. 67)especially in the support services
area (e.gpublic serviceslaboratory analysiq)nterpharma, 2020, p. 15Among othercauses

such asoutpatient curative treatment, lotgrm care, inpatient curative treatment, and
healthcare goodsvhich all accounfor over 80% of the totdiealthcarecostsin Switzerland

(BFS, 2019, p. 67)or multimorbidity in elderly peoplariving up the demand for health
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servicegAngerer et al., 2017, p. L4yedical innovation is generally regardasl a reason for
additional costs for the healthcare system, especially since many new technologies are used in
themore expensive inpatiesector(Sorenson et al., 2013, p. 168rowing wealth levels and
the associated increased demands and expectations of the population for healthrsgueiees
higher spending ohealth and, therefor@ corresponding overconsumptiand increase in
volume by service providers (Kocher, 2011, cit. in Angerer & Liberatore, 2018, p\ d¥gtem

of regulated competition between nonprofit mandatory health insurers and servicerprovide
such as the Swiss oyie believed to ensure cost containment while guaranteeinggoigiity
healthcare(Camenzind, 2016, p. 167However, the higllensity regulationswith the
intertwining of competencies between the different federal leaklagsidethe privatesector,
complicate reformsguality promotion and effective control of cost growtfAngerer &
Liberatore, 2018, p. 15)

2.2 Digitalization in the healthcare sector
Today, digitalization affectsmany sectorsf the economy and society and can be described as
the process of At sandthamiiving and workiagf wortddn e didital ma n
| e v(eldmddian & Kraijo, 2013, cit. in: Meister et al., 2017, p. 188)the healthcare sector,
while digitalization plays aeterminant role in providing medical innovations able to prevent,
diagnoseand treanumerousdiseasegSchellerKreinsen et al., 2011, p. 1166) enhances
communication between healthcare providers and patients byuraging the latter to
undertake prevention activities and entrusting them with direct responsibility for their own
health(Lupton, 2013, p. 257Reduction of healthcaexpenditures is also among thesitive
outcomes believed to result from digital heglimesp et al., 2016, p. 218®lthough this
argumentremainsdebated despite the important contributions othmological progresto
improving healthoutcomes, innovations in healthcare afidely seen as the most important
drivers of the increase in healthcare spend8mrenson et al., 2013, p. 168; Rahimi, 2019, p.
108). Nonethelesgd]igitalization in the healthcare sectgpically includes innovative software
solutions and algorithms that might be significantly cheaper than dexicksgs. Moreover,
digital technologies tend to focus on solutions for known inefficient delivery systéms
healthcare rathdghan developing new treatmerf®ahimi, 2019, p. 108)In this increasingly
broad area of activi toi é&idMe dti,&rn mM&o slo O aadn A &l &
theliksar e i nterchangeably wused; among thasese,
developed and establishedalf over the year@Angerer et al., 2017, p. @nd thathasoffered
the broadest and most balanced spectrum opirgttionandan explicit conceptual link to the

overarching trend of digitalizatioi)Knoppler et al., 2016, pp. B25).



Under the umbrella ternidi gi t al h e al t hulllizing @nformatioa rmyd a ct
communication technologies (ICT) that are intendedédnefitthe quality of care and cost
reduction to support management of chronic pathologies, home recoveagient
empowerment, anaoordination among multiple actoSerbanati et al., 2011, p. 621,
Kostkova, 20%, p. 1) Knoppler et al. (2016, pp. 81) relatel three specific factors to this
definition, which they identiéd as key drivers of digital health: technological innovatian
cultural change placing the patient at the center of their healthcare actaitiethe health

policy framework conditionsFirst, & the authors argde crossindustry technological
innovations account for the developmentdigital health; somef them haveestablished
themselves as specific manifestations of the healthcare market and therefore drive the impetus
of digital health. Companies frowarioussectors ar@ow investing considerably the digital
healthcare markéAngerer et al., 2017, p. 12)ccordingto the market research firatatistics

MRC, in 2017 the global digital health market was worth U388 billion, with an expected

rise to USD 665 billion by 2026, which accounts for a compound annual growtbf (E6&06.

This massiveéncrease can be partly reconducted to initiatives of leading healthcare companies,
which are investing large sums in dajithealth (Angerer et al., 2019, p. .75econd
digitalization improves how efficiently information is created, shaaed distributed; in the
healthcare sector, effective and efficient sharing of information and knowledge with patients is
crucialin generating value to the systé®@ECD, 208, p. 97) With patients becoming more
engaged, informedand involved with their healthcare decisions, better, faster, andmeal

access to care is therefore demanded; digital health thus plays an important role in meeting the
pati ent s & canlwidgd me arad distance, educate and empower patentsto
strengthen thearegiver patientrelationship(OECD, 2019, p. 97)However, the potentially

infinite access to many sources of information has also made it increasingly difficult for many
todig i ngui sh what i nformation and tools might
health; this is why many countries have begun to increase their efforts to provide patients and
health systentausers with information about their hea(ttECD, 2019, p. 97)This cultural
changewheresystem users can directly access information about their owndeattier than

to bear it in the hands of health professionals, who acted as arbiters of what doestalrkes

a behavioral change of citizens and patiémtbetter health literacy drpatient empowerment
(Knoppler et al., 2016, p. 28; OECD, 2019, p..9¥Vhe intention is thereferto support
individuals in their ownresponsibility for maintaininghealth by allowing monitoring,
management, and improvement of their health s{;esster et al., 2017, p. 19GFinally, the

health policy framework also reflects on digital health, as it may act as a driving or inhibiting



force, especiallyegardinglicensing regulations fonew medical devices and the financing of
digital health application&néppler et al., 2016, p. 29)

The extent to which digital health cdrenefit an existing (Swiss) healthcare system is
determined by its inscription into the health value chain, positing that all players involved in
the system mugtroperlycollaboratdo create a higladded value for patients in the production
of t he pr ¢Amgerertet afi, B04a% p. &) e diterature identifies three dominant areas
of change where digital health intervenes in the health value ami@nmation and prevention;
contact points and patient flo@nddiagnosis and theragAngerer et al., 2019, p. 13jigure

2 overviewsthe three main areas of change in the health value chain through digital health:

ﬁ HOSPITAL & REHABILITATION W
A

I_ ‘ HOME MEDICINE }—b{ GP/SPECIALISTS HH;% AGE & CARE ‘ HI
A

h

h 4

4% OTHER AGENTS }17

i | industry & commerce: pharma, medtech, pharmacies,... |

i | fiscal intermediary: health / accident insurance,... |

i | payers: cantons & municipalities, msured, privates,... |

I mformation & prevention
II.  contact points & patient flow
II1.  diagnosis & therapy

Figure 2: The three areas of change in the health value chain through digital health (Angerer et al., 2019, p. 13, own
representation)

When facing a healthcare issue, pasémtially seek to treat their condition at horfengerer

et al., 2019, p. 8Here is where digital health can first be benefid?alift 1). As Angerer et al.
(2019, p. 14putlined with the emergence of the informed patient, an increasing proportion of
the population is concerned with their health andetoee requires engagement witheir
wellbeing and disease prevention. IQiilization provided in digital health meets these
p at i meedsWith increasingly more information available, the medical staff will also be
challenged in providinguality advicediagnosis, and treatmeusing theirdigital knowledge
tools, expert systemand new forms of interdisciplinary collaborati@ncethe patients reach
their limit in tackling their health issue, they enter a networked systdmeatthcargroviders
who attempt to diagnose and solve the medical problem togetheerer et al., 2019, p. 8)
Digital healthhere cancoordinatelytransparentlyanalyzeand manage patient flow avoid

treatment at easily accessilet exorbitant plagrs, suctas the emergency room in hospitals



or for professionalgo determine the right next point of care for gaient (Point II\Angerer

etal., 2019, pp. 145). Digital health helps healthcare professionatkledifferentchallenges

they are confrontedith whena s s e s s i n chealih(Apgererietealn 2049s p. 19)igital
technologie6 ut i tan thus tmprovae the current situation by providing virtual assistance
systems tdacilitate anannesisor support analysis during diagnosis, imgrdiagnostic results

by employingcomputeraided analysesndidentify patterns and abnormalities in laboratory
valuesusingmachine learning algorithn{®oint 1ll) (Angerer et al., 2019, p5). Nonetheless

and n oppositionto othereconomic sectors, whedéggitalization has been used to continugus
improve services and products and ceasagnificant value on the supply and demand safe

the global economy (OECD, 2019, cit. in OECD, 2019, p. 17), the healthcare sector represents
a stark contrast and is lagging behindjiasping digitamomentum(OECD, 2019, p. 17)As

the literatureeveals the lack of digital progress in healthcare is mainly traceable to structural,
organiational and institutional barriers that are hardened and firmly embedded in healthcare
systems, thus resulting in fragmentation and silo thinkidgercomingthese barriers thus
requires overhauling existing institutional and policy frameworksdbatrd health systems
behavior(OECD, 2019, p. 32)

2.2.1 eHealth and telemedicine in Switzerland during the COVIDB19 pandemic
With the advent of the Internet in the 1990s, new communication channels for medical
information systems were paveshich induced less importanad physical proximity to the
benefit of information and communication technologi@sgerer et al., 2017, p. .7)Yhis
evolutioninduced the notion i e He.@a | th Swi t zerl and, the conc
health servicesvas outl ined in the first fneHealth S
Councilin 2007, referredo asfit he 1 nt e g r to tesign, suppaandnietwdrk@IT
processes and partici péAG 2007 p. 13)Herce dHeadtH t h c a
encompassegriousservices or systems for positioning ICT in healthcare, not by underlying
what is technically feasibl@geysenbach, 2001, p. byt rather by linking and simplifying &
existing processés establishing new and better onBAG, 2007, p. 13)While Showell and
Nghr (2012, p. 883884)illustratel t hat consensus regarding eH:i
they also specified th#tte salient components of common and agreed eHealth actions can still
be strategizedalthough a single consensus definitin not achievableTherefore, it is
commonly agreed that eHealth specifically focusesyoergizingelectronic communication
and medical information technologiioseini & Zare, 2020, p. 66)Electronic prescriptions,
electronic health records (EHR), mHealth (mobile health), and telemedicine fallakhekth
initiatives (Hoseini & Zare, 2020, p.6.
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Telemedicine is the digital health topic with probably tbegest history; discussiorend
solutions on the remote interaction between patient and doctobbaneonductedsince the
1980s(Angerer et al., 2017, p. 54)elemedicine encompasses the whole practice of medical
care delivery, from receiving a consultation from a health professional onlineappjisvhere
conversations and diagnoses can be undertaken, for example, by telephone, pidéarest

to the actual treatment, health educatannd transfer of medical datgtowe & Harding, 2010,

p.196; Angerer et al., 2017, p. 1Dther than diagnosis, telemedicialso benefts disease
prevention and surveillance, treatment and adherealmngside lifestyle and patient
engagementGolinelli et al., 2020, p.2While easier access to medical services (especially in
rural areas) and expected cost savingscaresideredthe main reasons or t el emedi
introduction(Committee on Evaluating Clinical Applications of Telemedicine, 1996, p. 18)
telemedicine camealize poolingeffects (i.e., the creation of a collectiveopmf qualified
resources, here being medical professiondisdpugh healthcare providess centr al i z
(Angerer et al., 2019, p. 14Ysing collective pools, fluctuations in overnd or underload
derived from decentralized units are idealtiiscarded allowing costs to be optimized and
patients to benefit from both a higher availabitityd a bettelevel of knowledge of the medical

staff (Angerer et al., 2019, pp. 145). In sum, the benefits from telemedicine encompass the
protection of health professionals and patients,pib&sibility of enabling remoteork for
healthcare providers, better access to healthcare, saving on supplies and hospital beds, and
support for spealty care(Clipper, 2020, p. 501)in Switzerland, telemedicine applications
began inthe 2000s in a rapidly, mostlynaoordinated manner andere launched on an
institutional or individual initiative bas€Eckhardt et al., 2004, p. 14Yelemedicine in
Switzerland initially spread within specialties involving the transmission of-digthity
imaging datasuch as (telg pathology, (tel® radiology, or (tele) dermatologyFollowing the

rising healthcare costs and resulting scarcity of resources, it eventually moved to a more
encompassing undercttamds ngmph a siit zeil rech ef@mtl € hp u
integrating telecommunications into basic cerdavorhealth promotion(Denz, 203, p. 2)

Today, different companies partner with Swiss health insurance companies in offering
telemedicinewith Medgatebeing the largesEoundedn 1999, Medgate is active in the market

for electronically supported healthcare services, bringitgmiedicine services (interaction
between doctor and patierapd IT services fotelemedicine under one rofDsl et al., 2009,

n.p.) Moreover, special insurance models have been getaffer insured persons the option

to first contact theif n s ur a n ¢ ¢élempedicine oceater dos all medical concerns, where

they receive medical advice and have their treatment coordi(dtedGossler & Klauser,
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2017, p. 335)Neverthelessthe annual Swiss eHealth barometeveals that telemedicine
utilization among Swiss healthcare actors is still stagdespite offering a relatively mature
telemedical ecosysterfNittas & Von Wyl, 2020, p. 1)While telemedicine utilizationn
Switzerland has hardly chardyén percentagsince 2014telemedicingin relative termsis
mostwidespread among hospitals ageheral practitioners (around 10% eaetmyg employing

these digital options constantly teidzeroamong the remaining healthcare professioftits

Bern, 2020, p. 27With the COVID19 pandemic, a reverse trend has been observedthaith
physical proximity being replaced by distancing and limited access to certain types of care
(Nittas & Von Wyl, 2020, p. 1)telemedicinehasbeen widely utilizedo care for patients at
home with mild COVID19 or COVID-19 symptomsandto medically manage neGOVID-
19related issuefTsikda Vafea et al., 2020, p. 254) recent study conducted among Swiss
healthcare providers both before and atterCOVID-19 pandemioutburstshows thatwith

the pandemic, the Swiss healthcare system experienced a strikimdjzgitytn pushKPMG,

2020, p. 16)high investment sums were immediately approved, medical processes underwent
a digitalization boost, patients demanded more and more digital soludimha culture change
among employees wasduced KPMG, 2020, p. 19More importantiythough all respondents
indicated that telemecine had significantly gained in meaning and is currently considered the
industry standar@KPMG, 2020, p. 16)
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3. THEORETICAL BACKGROUND AND LITERATURE REVIEW

3.1 0rganizational technologyadoption
The termtechnology adoption e f er s t o an organizatioands de:
offer it to its members to support or ameliorate their task perform@dd. Rogers, 1995, cit.
in P. J-H. Hu et al., 2002, p. 199Adoption theories invegfate individuas and th& choices
to accept or reject an innovation; in some models, adoption also encompasses the extent to
which the innovation is integrated into the con{&ttaub, 2009, p. 626)Vithin the framework
of organizational technology adoption, technology utilization, its service levahd
organizational competitivenesse analyzedP. J-H. Hu et al., 2002, p. 198Although a
uniguemodel outlining the process that an individual undergpeésre adopting an innovation
is lacking historically, adoption is coidgered regardingsome behavia changs (Straub,
2009, p. 626)The contribution of a new technology within an organization can only be realized
when and if the techhagy is widely diffused among the members of the organizdkiat &
Khan, 2003, p. 1)Although the final decision whether to adopt a technol@mptails a
dichotomous answer (yes/no), the process leading to it may involve a series of specific phases
that determine how technological chasgecur; understanding the determinants of the
diffusion process is therefore essential to understand addptadin& Khan, 2003, p. 1; P.J.
H. Hu et al., 2002, p. 199While diffusionr ef er s t o At he process b
communicated through certain channels over time among the members of a sociabsystem
innovationrefest o fian I dea, practice, or object per
of addp MiRoge® et al.,, 2009, p. 418novation does not necessarily have to be
objectively new, ast possessethe perception of being new, nor does it need to be better or
more beneficial to an individugBtraub, 2009, p. 626pPiffusion theories examine how an
innovation spreads through a population across; ttmmetimestheyexamire elements such
as timeand social pressures to clarify how a population adopts, adapts to, or thjgects
innovation(Straub, 2009, p. 626 sum, whereas adoptidescribes an individuadldecision
whether to integrate an innovation into their life, diffusion concentrates on the collective
adoption process over tinj8traub, 2009, p. 629The challeng of understanding, predicting,
and explaining the factorslevant tdechnology adoption has concerned many researchers over
the past three decades, resulting in numerous technology acceptance theories and models
exploring the dettemrdedsio Tathisi et@lf, 20U5spp.rv89) a d o p

Among theseEE. M.R 0 g e r si6n ofdnndvdtiongheory (DOIs one of the most prominent

approaches for analyzing technology adopt{& J-H. Hu et al., 2002, p. 200and is
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considered a fundament in formalizing technology adoption, serving as a reference base for
other technology acceptance mod@larhini et al., 2015, p. 60POI posits that innovation
characteristicooperating at both the individual and the organizational level are drigers
adoption and these characteristics inclutie relative advantage the innovation carries with it
compared to its precursor, I ts compatibili
backgrounds,and its complexity (ease of use), trialabilitfpractical ease of usepnd
observability (ease of understanding within an organizat{@ayhini et al., 2015, p. 60;
Molinillo & Japutra, 2017, p. 35)Following five stages, from the knowledge about the
innovation to the decision to adopt or rejedfTiarhini et al., 2015, p. 60¥pecific categories

of individuals involved in the decision process follow #hpaf adoptiorthat can be modeled

as an Shaped curve: starting with a first group of innovators acting as system gatekeepers who
understané@nd handl¢he large amount of information and uncertainty on the innovation, early
adopters take over and shdpe role of adoption, followely the earlyand late majority, up

to laggards, which are the last group of adopters in the adoption p(deési et al., 2015,

p. 61) According to this time path of usage, diffusion rates slowly rise at first when there are
few adopters, then accelerateatonaximum, andinally increase at a slower rate again when
approaching to satiatiofE. M. Rogers, 2010, p. 257¢reating the scalled Scurve of
diffusion(E. M. Rogers et al., 2009, p. 42AJong with DOI, the technology acceptance model
(TAM) by Davis (1989) represents a central theory in technology adoption re¢ebraia et

al., 2012, p. 750and was specifidly developed for explaining and predicting user acceptance

of computer technolog{P. J-H. Hu et al., 1999, p. 93JAM is grounded in Fishbeiand
Ajzends (1975) theory of r eas ohessdhatandiiduatsn ( T
typically think about their action implicatiofeforemaking any decision or undertaking any
behavior (Ajzen & Fishbein, 1980, cit. in Tarhini et al., 2015, p. @&M adjusts this
relationship to an [Huser acceptance mod@. J-H. Hu et al., 1999, p. 94)positing that
perceived usefulness apdrceived easeofuaer e cr uci al el ements i n |
attitude andntention to use a new technolo@radley, 2012, p. 21; Plewa et al., 2012, p. 750)
Perceived useful ness i s d et e r pointn iaveéstigtingo m t
whetherapplyingthe new technology wilimprove jobperformance within the organization,
whereagerceived ease ofusee s cr i bes the wusero6s perceptio
use, which in turn infl ue(Bradieg 2002h e 23DOlandd s p ¢
TAM share some similaritiegn that both theoriesidentify the perceivedattributes of an
innovation as key factors predicting adoptiooonsi der usersod intentio

as their dependent variablend are appied more easily to situations where individuals can
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freely choos whetherto adopt the innovatioi(Gallivan, 2001, p. 54)Nonetheless, these
traditional frameworks areonsideredreductive since they fail to recognize the realities of
implementing technology innovations within organizations, in particular when adoption
decisions are made at the organizatidenad| instead ofhe individual leve(Gallivan, 2001, p.

51). Moreoverthey ignorehat innovation attributes can be perceived differently depgradin

the organizati ono6s (B.iJH.fHe etaln2002cpd00)tSemetstsidies n v o |
havearguel that in applying traditional frameworks such as DOI and TAM,dlitieomes of
adoptionare sensitive to the fit between the assumptions underlying these models and the
specific characteristics of the adoption contexttiledechnology under observation (Gallivan,
2001, p. 55P. J:H. Hu et al., 2002, p. 200). As the literatspeecifies although the fallouts of
adoption are typically measureegardingbehavioral changéStraub, 2009, p. 627jelevant
contexts must beonsideredto properly address important issues in probable technology
adoption(P. J:H. Hu et al., 2002, p. 198)

Among the different frameworks developdaddress this issue technologyorganization
environment framework (TOE), elatatedby Tornatzky and-leischer (1990), accounés a
comprehensive outline for analyzing technology adoption at the organizationg|ReveH.

Hu et al., 2002, p. 200; Molinillo & Japutra, 2017, p..35PE suggests that techngio
adoption decisions are jointly influenced by three spec#lements: technological,
organizational, andenvironmental contextqMolinillo & Japutra, 2017, p. 37) The
technological contex@ncompasses all the technologielevant to the organizan, both those
already in usandthose existing outside the organization but not yet empl{§akier, 2012,

p. 232) Considering the technological context whetroducing innovations igrucial to
organizations, as they are required to pordeorganzational changes that will result from

the adoption. Some innovatiomsight dramati@ally impactthe organization, requiring it to
make quick and significant adoption decisions to maintain its competitive stafidhkgr,

2012, p. 233) The organizationalcontextr el at es t o the organi zat
resources, linking structures between employees, communication processes within the
organization, its size, and the amount of slack resoBaiser, 2012, p. 233)Finally, the
environmental comixt refers to the macrenvironment in which the organization makes
acceptance decisiof3ia et al., 2019, p. 4, alternatively to the structure of the organization,

the presence or absence of technology service providadsihe regulatory environment
(Baker, 2012, p. 234)TOE has received widespread validation in explaining technology
adoption in organizations across different economic sectors and cultural contexts, where the

three elements of technology, organizatiord anvironment have been confirmed to influence
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the way an organization recognizes the need for pursuits and adopts a new teciBalayy.

2012, pp. 236236; Molinillo & Japutra, 2017, p. 36With TOE, technology adoption at the
organizational level is conceptualtyepicted by establishing faeamework in which specific
factors can be identified within the respective cont¢RtsJ-H. Hu et al., 2002, p. 199)
Although as argued by Baker (2012, p. 237), most of the theoretical developmentsE@dind
have beefimited in listing the different factors releviato the various adoption contexts and,
therefore, no new constructs have been added to the framework, the flexibility to vary factors
or measures for each new research context allows the TOE framework to be highly adaptable,
with little need for adjustmeor refinement of the theory itsébtraub, 2009, p. 2370 is then

safe to say thaprovided thainew technologies are developed, the need to understand their
adoptionwithin organizations makes the TGEmework capable of providing insights for

scholars angrofessional¢Baker, 2012, p. 241)

As opposedo extensiveresearch on technology adoptitotusing on the individual level,

i ndi vidual sd& r e shasheen fincitedly studigdtaamem&Eckhandy 20&2s

p. 63) Resistance results as a natural response from the recipients of change within an
organization to a perceived threat or an alteration of the statusaytioeir ownpersonal
security, to the ability to perform, or even besa of resentment or distrust feeling&ardthe
agentgFord et al., 2002, p. 105)Vhenconfronted with anew technology, usemay react in
different ways othr than fully adopt it: they might reject it completely, partially use its
functions, actively resist it, or unwillingly accepft(itaumer & Eckhardt, 2012, p. 65\t the
organi zational | evel, this translates i1into
to which change occurs as the unfreezing of a status quo causaterryyy some forces
maintaining the initialequilibriumd either aweakening of the barriers preserving the initial
situation or the strengthening of the driving for@@snt & Goldberg, 1999, p. 30)n holding

this view, Lewin maintainedhat since changeccurswithin a complex system of different
roles, attudes, behaviors, norms, and similar, they all want to preserve the equilibrium and
thus result in resistan¢®ent & Goldberg, 1999, p. 30; Elrod & Tippett, 2002, p. 2T4Wwin
argued that the success of change depends
equilibrium by altering the dymaics of the forcedefore successfully implementing change
(Bhattacherjee & Hikmet, 2007, p. 72Resistance is hence focused on the drift from the status
guo causedby newtechnologyutilization, acting as a cognitive force possibly precluding a
behavioral change (Lewin, 1947, cit. in Bhattacherjee & Hikmet, 2007, p. R28)stance
therefore represents a possible antecedent to acceptanceuiiabe overcomé& enhance

successfubdoption & the innovation by the organizatigBhattacherjee & Hikmet, 2007, p.
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728). Hence resistance is not a direct object of this investigation, which assumes an ongoing
adoption process.

3.2 0rganizational adoption of telemedicine
Researchers agree with Tornatzky and Fl eisc
contexts influence adoption and assume that for each specific technolegytext being
studied, there is a unique set of factors orsusss(Baker, 2012, p. 236 OE has been tested
in various organizational settingscluding healthcare, generating significant conclusions or
results regarding technology adoption in the healthcare (@dwdhury et al., 2019, p. .5)
Regardingelemedicine, the TOEamework provides in this sense astequate approach, ias
accounts for most of the important technology adoption factors identified in previous case
studies on telemedicine technology adoption by healthcare organizéioddd. Hu et al.,
2002, p. 201) For a long time, research on telemediches focused on technological
developmentsor clinical applications, failing to analyze technology management from a
decisionmaking perspectivéSheng et al., 1999, pp. 2656). With the surge of telemedicine
as an IThasednnovation that can support and improve bpota t i ent 6 s car e and
competitivenessthe need to throughly consider various technologicabcial, cultural, and
organizational dimensions accompanytetemedicine introductiowas made cleaff. J-H.
Hu et al., 1999, p. 95Findings on organizational technology adoptaf telemedicine are
therefore abundant and identify healthcare providers as the most important initial gatekeepers
for deploying telemedicinéWhitten & Mackert, 2005, p. 520Physicians in particular are
found to positivelyimpact the successfaldoption of technology in healthcare organizations
(Ingebrigsen et al., 2014, p. 402)n this light, severast udi es have i denti
perceived usefulness of telemedicine as the key factor for its ad¢ipdioB8heng et al., 1999,
p. 269; Croteau & Vieru, 2002, n.?; J-H. Hu et al., 2002, p. 213Alternatively, physicians
tend to concentrate on the usefulness of telemedicine in their daily activities, requiring
telemedicine to provéself to serve theneeds of modern healthcare, which underscores the
need for decisiomakers to prove the utility of the innoi@i (Croteau & Vieru, 2002, n.p.)
Physicians artess likely tousetelemedicine unless its technical feasibility is corroborated by
medical or service validity (Tanriverdi & lacono, 1998, citPinJ-H. Hu et al, 2002, p. 203).
In their study on telehospice and telepsychiatry projects in Michigan, WiaitieMackert
(2005, pp. 518520)foundtheperceived ease of uséthe technology for healthcare providers
(such as postulated by the TAM frameworalpngsidethe incentives to promote provider
acceptance, to be enablers of telemedicine adoption. Ease of use itself of telemedicine is also

crucial to adoption: end users dikelier to adopt the technology when the innovation is
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designed with intuitive interfasgMenachemi et al., 2004, p. 63%s Croteauand Vieru

(2002, n.p.) indicatd the reactions of potential adopters of telemedicine are also conditioned
by the different backgrounds and environment they live in. To Swiss mnysim particular,
expectations of thevorkload andinteroperability with the current systems, securayd
liability arethe main factors influencing telemedicine adopf{iittas& Von Wyl, 2020, p. 2)

The demographics of Swiss doctors also play a significant role since some might lack the
necessary digital affinity to adopt telehealth and hence present digital literac{Niftgs &

Von Wyl, 2020, p. 2) Rangaathan et al. (2020, p. 220) analyzed organizational factors
capturing possible barriers telemedicine adoption, suets high costs of equipment, hosting

and staff; lack of staff expertise and training; lack of staff support; redesign of workflows; lack
of demand for telemedicine; n@vailability of physicians and clinicians; and lack of adequate
coverage or reimbursement from payers. Lack of staff expertise and training, lack of staff
supporf and noravailability of physicians and cliniciangere nonsignificant, whereas high
costs of equipment and lack of demand for the service were found to be negaisaiated

with telemedicineadoption, hence acting as adoptiohibitors (Ranganathan et al., 2020, pp.
222 223). Finally, reimbursemerttriffs for digital services and regulation of data protection
and privacy are also expected to influe technology adoptiofNittas & Von Wyl, 2020, p.

2). Hospital characteristics are likewise proven to be influential for telemedicine adoption:
Gagnon et al. (2005) found structural features such as functional differentiation (i.etathe to
number of work subunits in the hospital), the size and localization of the hospital, or the decision
to upgradeor removetelehealth equipment to be significantly associated with telemedicine
adoption. More recent studies examining the adoption ohtslecine by ambulatory clinics in
Minnesota (US) found clinic characteristics such as ownership (physisiaed practice or
health system owned), location (urban or rural) type of clinic (primary or specialty), or if the
clinic handledbehavioral/mental é¢alth issues to be statistically significant predictors for
telemedicine adoption, where clinics owned by a health system had 165% higher odds of
telemedicine adoption compared to physieaned independent onéRanganathan et al.,
2020, p. 221)Economic issues related to cost savings are also viewed as drivers of adoption:
especially to hospital administratorggturns on investment demonstrating the economic
benefits of telemedicine facilitate its adoptiienachemi et al., 2004, p. 62Hinally, the
influence of technologyelated factors on telemedicine adoption, meaninghleatrganization

is already familiato someextent with technologyelatedinstruments, has proven to be a
significant predictor for telemedicine adoption: organizations that have little experience with

digital-based solutions and lack health information excje capabilities lag behind in
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telemedicine adoptio(Ranganathan et al., 2020, p. 22R) J-H. Hu et al. (202), for their
part, proposed a revisetdOE framework for targeted technology adoption involving most of
the public healthcare organizations in Hong Kong and then predeéeddentify important
factors responsibl®r the technologwadoption of telemedine:PEOU, PTS, PSESR, CAM,
andPSN. These factors are the focus of the following analysis.
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4. RATIONALE BEHIND MODEL ESTIMATION
To determine variables that cannot be directly measaseththe factors identified by P.-B.
Hu et al. (2002), a scalledfactor analysisnust begperformedHoyle, 2000, p. 465)The basic
assumption of factor analysis is to investigate the relationships and patterns among a collection
of observed variablelsy regrouping them into a limited set of clusters based on shared variance
to isolate constructs and concéptsoc a | | & d r fsflaembvariables (Yong & Pearce,
2013, pp. 7880). Latent variablesre complex social or psychological phenomena that are best
measured with multiple observed items, i.e., the variables that constitute aseéBalwven &
Guo, 2011, p. 17)Factor analysis thus serves to determine the amount of latent variables that
can be assessed by a sebloserved variable@abrigar & Duane, 2012, p. By seeking the
simplest methof interpreting the observed dag@arsimony)(Yong & Pearce, 2013, p. 7.9)
There are two types of factor analysis techniqueploratory factor analysis (EFA) and
confirmatory factor analysis (CFA)(Or¢an, 2018, p. 414EFA is performedo determine
underlying factors among the observed variables, that is, when there is no knowledge about
which items determine with factors(Orcan, 2018, p. 415EFA assumes common latent
factors in the dataset influencing the variables and seeksltthérsmallest number of common
factors that will account for the correlatioffsabrigar & Duane, 2012, p. 6; Yong & Pearce,
2013, p. 80) While EFA is a technique aimed agxploring an existing structure and is
commonly used in scale developmd@trcan, 2018, p. 415)CFA is used toconfirm the
factorial validity of models resulting from EF&ong & Pearce, 2013, p. 91h other words
in EFA, data is explored and yields information on the number of factors needed to represent
the data; withCFA, the number of factors is predetermined by theory or past researtisp
is the relationship betweehemeasured variablesd the respectivatentvariables how well
the observed variables represent the number of conssubts specific focus of CFABowen

& Guo, 2QL1, pp. 910). Figure 3illustratesthe rationale behinthese models.
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Figure 3: Path diagram of two correlated factors, modeled using CFA (Hoyle, 2000, p. 467, own representation)

"0 and "O represent two latent variables or factoss;throughw stand for the observed
variables that, respectively, measure each fadtothrough¢ represent the measurement
errors in each item. Ongay arrows represent patlessentially, the causingfett of a factor

on an itemwhile two-way arrows represent either variance or covariance. When estimating
such models, only paths and variance/covariance are estifdatiéol et al., 1980, p. 143)
Alternatively, this statisttal approach isolatethe component truly accounting for the
measurement of the latent varialde {hroughw ) and remove the errd8ince it isimpossible

to identify the value of the observed variable when having two unknown parameters like true
scoreand error, itis necessary to include multiple indicators of the latent vari@iiakkar,

2020, p. 3) CFA was therefore used this study to answer the first research question of
whetherthe hypothesized sifactor structuredy P. JH. Hu et al. (2002) adequately fit with

the sample data. Although CFA is often used as a single statistical strategy to test hypotheses
about the relations among a set of varialitsyle, 2000, p. 465ktructural equation modeling
(SEM) is usually preferred, as it acts as a general model combining both factor and multivariate
statistical analysigBowen & Guo, 2011, p. 5)The rationale behind SEM is thiatallows
estimation in a single analysis model containingoredicted and predictovariables
simultaneouslyBowen & Guo, 2011, p. 6Alternatively,it allows the investigation of both

the constructs emerging out of sets of observed variables and thenstigggoamong those
constructyThakkar, 2020p. 1) Si mi | ar t o t 0oa BIEtM @rcd ls rfarse qir
for numerousstatistical methods CFA, among other8Brown, 2006; MacCallun& Austin,

2000, cit. in Jackson et al., 2009, p. 6fA therefore representssaecific component of a
geneal structural equation modehamely the se@alledmeasurement models it accounts for

how the latent variables ameeasuredHoyle, 2000, p. 465; Bowen & Guo, 2011, p. @}hen

estimating the measurement model, latemtables with adequate statistical properties can be
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identified and hence used for cressctional and longitudinal regression analyses;
consequentlythe strength and direction of relations between the constructs are tested and then
held in astructural nodel (Bowen & Guo, 2011, p. 6; Hoyl2000, p. 466) The structural
model, therefore, involvemvestigating the relationships between constrsitsilar to a
regression. Howevesince this study intends to secondarily examine the effect of the six
identified factors onan observedl rather thanlatend d e pendent v aroi atbhlee
second step of the analysis included the application of a different type of SEM, matiely
analysis Similar to CFA, path analytic models are a subset of SEM testing the structural
hypotheses of both direct and indirecdausal relationships betweesbserved variables
(Thakkar, 2020, p. 17jather than latent variables. Path analysisws for performing
multivariateanalysis to estimate structurallyénpretable tern@s the direct, indirect, and total
effects among a sef variable® assuming am priori theoryderived structure of the involved
variablegMueller,1996, p. 22)Path analysis was therefore used to answer the second research
question of how the six hypothesized factors by M. Hu et al. (2002) predict telemedicine

technology adoption in Swiss healthcare organizations.
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5. CONFIRMATORY FACTOR ANA LYSIS

5.1 Measurement hypotheses
Since the measurement model applies to the relations between latent and observed variables,
measurement hypothesevere first testedSarmento & Costa, 2019, n.pMeasurement
hypotheses define a priori which observed variablesfacirs should bencluded in the
model,alongsidenow these variables relate to one anothewis, 2017, p. 240)Thisrequires
a substantiveeview of relevant theory and prior research to justify the posited relationships
within the model(Suhr, 2006, p. 1)The six constructs identified by P-H. Hu et al. (2002)
are described by 18 observed variables; Tabtesdrviewsthe identified factors and their
associated items, @soposed by the authors. time first step, based on the empiricabunds
of P.J-H. Hu et al. (2002), the relationship between constructs and observed variables was

therefore tested against the hypotheses that follow.

Technological context

(1) PEOU
Easein becoming skillful and flexible interaction

Studies orlPEOU measurability resort to its intrinsic aspects, that is,téds&s in which the
technology itself delivers the product or service for which the technology is ultimately being
used (Gefen & Straub, 2000, p. 4When measimg PEOU onealsomeasur es us.
assessments of ease of use and ease of learningtematively, whether the intrinsic
characteristics of the technology help to perform a job bgtbey 2013, p. 245)Learnability

is in this sense a keyttabute of ease of useemembering how to perform tasks is a
phenomenon found to be deeply associated with the leapnmowessto use a new system
(Davis, 1989, p. 325)o become a skillful user, the procedure dising aspecific technology
should be easy to memorize (Nielsen, 1993, cit. in Lin, 2013, p. 245). Flexibiiityhe other
hand,is found to be associatedth functionality, hencethe ability of a system to pvale the
functions that users need to perform their tagksodwin, 1987, p. 229yvas found to be
especially effective on the ease of use of expert usgoedwin, 1987, p. 231)Ease in
becomingskillful and flexible interaction accoumior the two items contained ithe eas@f-

use scale developdry Davis (1989), which are hypothesized to be fundamental determinants
of user acceptance of information technol¢ggdams et al., 1992, p. 227@s addressed in his
technology acceptance model (TANPlewa et al., 2012, p. 7b@nd are therefore solidly

grounded.
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Hypothesis 1 (H1) The relationshigpoetween itemease in becoming skillful and the latent

constructPEOUis strongly positive and statistically significant.

Hypothesis 2 (H2):The relationship between the item flexible interaction of telemedicine and

the latent constru®®EOUIis strongly positive and statistically significant.
(2) PTS
Technology certification by government authority

Debates on the legal and ethical implications of telemedicine originated even before specifically
designed devices were developed; with the rapid expansion of reinmgga systems,
discussions around legal implications and security requirements havestigssing the low

level of maturity in thisarea(Parimbelli et al., 2018, p. 91)egislation angolicy therefore
account forsome of the main determinants for successful telemedicine adaptgiams that
conform to acertain standard are likeli¢gn be accepted by telemedicine ug@moens et al.,

2007, p. 307)The regulatoryramework playsa decisive role in defining the security terms of

the technologyParimbelli et al., 2018, p. 96)

Hypothesis 3 (H3):The relationship between the item certification by government atytho

and the latent construBfT Sis strongly positive and statistically significant.
Technology endorsement by medical professional societies

In aspiring to provide an educational experience for their members, professional medical
societies shape clinicgdractice and influence patient cadgectly (Dalsing, 2011, p. 41)
Professional soeties supervise new technolodgies u t i Undez thdir realm of application

and often deliver checks and balances on other deasaiing organization@~eldman et al.,

2007, p. 61)Theauthors arguthattechnology assessments by independent organizasiacts

as medical societies following government approval, e identifytruly beneficial and safe
medical technologiesnotivateresearch to answer lastiggiestions, and educate public and
health professionals about the potential benefits and pitfalls of the new tech(iedtdyyan et

al., 2007, p. 62)

Hypothesis 4 (H4):The relationkip between the item endorsement by medical professional

societies and the latent constrldiSis strongly positive and statistically significant.
(3) PSB

Improving the timeliness of patient care
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Assessment ofervice benefits requirasultiple criteria; among these and in the realm of
telemedicine applications, the literature offers a systematization into three lpelaeét
criteria: clinical outcomes, cost containmetd access to the technold@ganaboni & Lettieri,

2011, n.p.) Clinical outcomes refer to a wide set of measures defining the effects of the
implementation of telemedicine applicatiomsn p a health stdtus (Hailey et al., 1999, cit.

in Zanabaoi & Lettieri. 2011, n.p.). Measures of clinical outcomes include, among others,
timeliness of patient care, therapeutic effectiveness of patienacaliedicators of transfeor
admissions of patient§Zanaboni & Lettieri, 2011, n.p.)Timeliness of patient care is
particulaty imperativewhen intervening in rural or remotgeas; in this sense, thenefits of
telemedicindbecome apparefior providing prompt and quality emergency cgMohr et al.,

2018, p. 59Q) Also, telemedicinemay provide surge capacity in busy rural emergency
departmentdor local events that may quickly overwhelm available resougbkshr et al.,
2018, p. 590Q) Finally, telemedicia providers can probably condutttage alongside local
emergency providers to assist in allocating limited resources to organize the care team and the
equipment to enhance a timely response on patient afkikdr et al., 2018, p. 5905tudies

have foundelemedicineutilization to be positively associated with significant improvements

in timeliness of healthcaompared to usual cafea. Whited et al., 2004; Fox et al., 2007;
Anderson et al., 2017; Mohr et al., 201B)erebyaccountingor the rationalef benefitsthat

telemedicine provides.

Hypothesis 5 (H5) The relationship between the item timeliness of patient careharidtent
constructPSBis strongly positive and statistically significant.

Improving the overall effectiveness of patient care

I n a more manageri al sense, effectiveness
goals, or objectives are achievdde toan activity, interventionor initiative intended to
achieve the desired effect under ordinary circumstances (not conswmtiathstances such as

i n a | a@Borchest&dBurghgs02020, p..2)Vhen applied to the hehtare sector, the
understanding of effectiveness relates to the effect of medical intervention in changing the
natural history of a particular disease for the better (Cochrane, 1972, cit. in Burches & Burches,
2020, p. 2). To be considered effective,eelicine must therefore prove to enhance healthcare
outcomes through its servicghai et al., 2014, p. 1Regardinghe dramatic advances in the
information and communication sector, numerous studigs investigated th@ositive impact

of telemedicine on clinical outcomes. However, despite the claimed high potential for
developingclinically impactful healthcare through telemedicine, irrefutable evidence regarding
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the positive impact of telemedicine on clinical outcomes is still lacitkgland et al., 2010,

p. 737) Seveal reviews on the clinical effectiveness of telemedicine conclude that the evidence
is still limited and inconsisterft.a., Currell et al., 2000; Ekeland et al., 2010; Tsou et al., 2020;
Zhai et al., 2014)This results indicate that the focus on service benefits needs tieetefo

explore new questiorgurpassinghose of clinical effectiveneggkeland et al., 2010, p. 741)

Hypothesis 6 (H6) The relationship between the item effectiveness of patient care and the

latent construdPSBis moderately positive and statistically significant.
Reducing unnecessy transfers or admissions

Especiallyin emergencies, theeed to provide rapid and higjuality care to patients with time
sensitive conditions has been proven to be contingent on rapid diagnostics and treatment
interventions(Mohr et al., 2018, p. 582Also, patients discharged from the hospital after an
acute event often require specialized folopr by a personneand costintensive
multidisciplinary team requiring esite primary manageme(®oldberg et al., 2003, p. 7Q6)

or their transportation is either difficult, time consuming, and exper{fees & Bashshur,
2007, p. 672)Telemedicine delivers in thgense a possible solution in healthcare deliged/
provides earlydiagnosis and tailored therapeutic intervention, coupled with enhanced
appropriateness of hospital admissions and referrals to the emergency depd8oadvits et

al., 2000 andScalviniet al., 2005, cit. in Giordaret al., 2009, p. 193Telemedicine increases

the information available to the medical coordinator at the time of referral, which benefits the
appropriate transfer to the most approprizgaee destination alongsids&re during transport
(Kyle et al., 2012, pp. 14950) Some studies conclude that telemedicine programs decrease
the number of unnecessary transfers and-tiage, allow the patient to be treated locally,
benefit themby changing the decisienof medical coordinators for the better, or confirm
decisions already mad&yle et al., 2012, p. 150; Langabeer et al., 2016, p. 718; Rees &
Bashshur, 2007, p. 67.2)owever,the literaturaeveals thathis canalso translate into higher
local hospital admissions and reduced discharges after teleconsufablbablyinducing an
additionalburden on small rural hospitgldu Toit et al., 2019, p. 14)

Hypothesis 7 (H7) The relationship between the item reduced unnecessary transfers or
admissions and the latent constrB@Bis moderately positive and statistically significant.

Reducing patient care and service costs

Cost containment describes the value of resourceelsd to an intervention (Field, 1996,

cit. in Zanaboni & Lettieri. 2011, n.pproviding insighinto whether telemedicine application
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IS cost saving or cost effectijBanaboni & Letteri, 2011, n.p.)To be perceived as beneficial

to adopters, telemedicine must prove to be effsttivecompared tasual care; however, the
possible benefits of telemedicinegardingcosteffectiveness are yet unclear: even if the same
health outcora can be realized through telemedicine the way they are with conventional care,
differences in costs to patients, services, acceptability, or issues of equality may arise, bearing
new types of cost implication&Currell etal., 2000, p. 3)Several studies therefore report
inconclusive findings regarding the cost effects on the benefits of teleme(d&iland et al.,

2010; Tsou et al., 2020alongsidethe impact that telemedicine programs have on health
outcomes over conventional ca(ghai et al., 2014, p. 8)Evidencefor the clearcost
effectiveness of telemedicine seems to depend on the specific disease, the geographic area, or
the type of service offergEkeland et al., @10, p. 741)

Hypothesis 8 (H8) The relationship between the item reduced patient care and service costs
and the latent construBiSBis positive and statistically significant, while the magnitude of the

association is expected to be low.
Improving the service productivity of medical staff

Concerns over the growing costs of healthcare have put the performance of healthcare systems
under increasing scrutinfMoffatt et al., 2014, p. 686Dn a general level, productivity refers

to a productive organization attribute or a production function characteristic, indicating how
efficiently inpus are transformed into outpufgamarainen et al., 2016, p. 29@rom a
technologicaliewpoint, the effectivaise of IT systems cancrease productivity by offering

rapid access to resources and informaijgnnisCole et al., 2018, p. 243)n this light,
telemedicine is proven to enhanaroductivityregardingeduction of travel time or home visits

for the medical staffDavalos et al., 2009, p. 94@nabling rapid releployment of staff after

an emergencflLangabeer et al., 2016, p. 718) more generally, the reduction of service costs
(Bashshur et al., 2016, p. 36However, as health services are provided in different pramucti
modes, several factors make measuring healthcare productivity challenging (e.g., emergency
departments vs. continuous patient care), which makes the connection between service

production andbenefit unclea(Kamarainen et al., 2016, p. 289)

Hypothesis 9 (H9) The relationship between the item improved productivity of medical staff

and the latent construBtSBis moderately positive and statistically significant.
(4) PSR

Reducing patient care effectiveness
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As mentioned earliethe understanding of effectiveness in the healthcare sector relates to the
effect of medical intervention in changing the natural history of a particular disease for the
better (Cochrane, 1972, cit. in Burches & Burches, 2020, pFd@)owing the growing
importance of ICTs to support or enhance health and healthcare systems, expdwaBons
recently been temperetilie tothe publication of studies that emphasize the lack of knowledge

on risks, problemsand failures of health ICTEuiseet al., 2014, p. 2)In this light, the
observed risks of ICTs in healthcaegardingelemedicinarerelated to a lack of effectiveness

of carecaused byheinterventiondesign implementation factorsr intrinsic characteristics of

the treated group@ssebaard, & Bruijn, & Geertsma, 2013, p. 5Ftanberry (2000, cit. in
Parimbelli et al., 2018, p. 9linderlined the potentiaf telemedicine to create new clinical

risks and responsibilities, stressing the necessity of better education and guidance for medical
professionals about the practical and professional issues that may arise. Finally, Guise et al.
(2014, p. 6yevealed a change the nature of clinical work as a recurring safety issue associated
with ICT use.However the concrete patient safety riskarided from the potentiateduced

care effectiveness of telemedicine, ast®benefits, remainnclear(Guise et al., 2014, p. 10)

an aspect that thus casts some ambiguity on the relationship between obseriadnand

variables.

Hypothesis 10 (H10) The relationship between the item reduced patient care effectiveness and

the latent construd®SRis moderately positive and statistically significant.
Hindering physiciari patientrelationship

Concerns have arisen foelémedicinebased on the principle of distancegarding the
modification of the patieritphysicianrelationship(Ekeland et al., 2010, p. 74l)ack of in
person care and hindrances presented byu€Hinstead of facgo-face care are the major
concerns that result from(Guise et al., 2014, p. 6Although it should not be assumed a priori
that the application of distant consultationducesa failure of thepatient doctor relationship

(in some cases, avoiding fat®face interaction might even improve the relationship, eng.
matters concerning seality or family problems), important factors such as physical or mental
impediments (reduced vision, disabilities), depersonalization due to indirect interaction
between patient and physician, different process of consultation (omission to introdutf¢, onese
inability to perform a comprehensive consultation because of the impossibility of conducting a
physical consultationand lack of knowledge oskills have beemecognized as central in

hindering the relationship between health professional and pétiehin, 2005, pp. 6657).
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Hypothesis 11 (H11) The relationship between the itelhndering the physicidrpatient
relationship and the latent constri®$Ris strongly positive and statistically significant.

Jeopardizing patienprivacy

Privacyis defined aglataconfidentiality, which meanshat only authorized users can access it
(Alkhater et al., 2014, p. 1043) is amonghe most important requirementsiHealth systems,

suchas telemedicindDong et al., 2012, cit. in Jin & Chen, 2015, p..5By employing
telemedicine, healthcare professionals and patients are connected through wireless
communicationgOlanrewaju et al., 2013, p. 1@)thout the possibility of physical contr@lin

& Chen, 2015, p. 59which might increase the potential for security brea¢hehta, 2014,

p. 1015)and the threa o f | eaking patientsodo informatioa
medical data(Zulfigar et al., 2018, p. 7930Patients may not know exactly who will be
responding to and sharing their personal medidarmation, futher raising privacgoncerns

(Mehta, 2014, p. 1015)Moreover, the ineffective managemeat privacy issues in
telemedicine might compromise the overall success of the tsalibm, threatening hospitals

with severe lawsuit cost@Olanrewaju et al., 2013, p. 19nappropriate use of personal
informationby third partiesandinformation leakage in the real world are concerns that decrease
oneds pr e dusesopnecterhéaltheservicespsudas telemedicinélia et al., 2019, p.

15). Users with high privacyconcerns related tthe exchangeof information within a
telemedicine system might therefore be reluctant to ad@famal et al., 2020, p. 4However,

studies on privacy issues related to telemedicine shoma t b r e a c ltenfeentiaiity p at i
do not constitutea significant risk(i.a., Dunnebeil et al., 2012; Banbury et al., 2018; Ashfaq et

al., 2020; Luciano et al., 2020) I n t heir study on lemddigireiinci an ¢
HIV care provision Andersonet al. 017 even conclude that telemedicineutilization can

i ncrease patientdés privacy. These findings
oft el emedi ci ne outwei gh t he(luciansedtal.@202(@b2858)a c hi n
Privacyissues relate, ithis sense, moreo an operational level rather than an ethical one,
meaning that robust privacy and security plans accompanying any telemedicine program might
ensure higher confiden¢Mehta, 2014, p. 1015)

Hypothesis 12 (H12) The relationship between the item jeopardizing patient privacy and the

latentconstructP SRis moderately positive and statistically significant.

Bringing psychological harm
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Telemedicines conducive tamproved care processes and health s&tdto declines in worry

about timely interventions since both the physiological and physical status of patients can be
monitored by healthcare professionals, providing patiemith increasedfeelings of
reassurancand close monitoringCiere et al., 2012, p. 384) Al s o, a psychol
di stanceo0 nsatybemert ppenpaadtavadgable (Frank et al., 1997, cit. in Hjelm,
2005, p. 67). Howevennly a fewstudies haveonsideredosychological distress caused by
telemedicingHirani et al., 2017, p. 2Hternatively, withit he per cei ved t hr e
perception thatmployingtelemedicine services will not yield any mental satisfaction, resulting

i n psychol og (Kanaal et a.2080c m #) Especially when handling diagnosis

and treatment of diseases such as canaather longterm conditionstreating clinicians may

face important side effecteom the physicahnd psychologicaliewpoints(Cartwright et al.,

2013, p. 2; Larson et al.,, 2019, p.. Anxiety and depression are indicated as typical
psychological outcomesf f e c t i n pealthrelgirg togueality bfdife and that commonly
translate into poorer endpoints such as-selhagement, disease control, health senvese

costs, andnortality (RodriguezArtalejo et al., 2005, Ciechanowski et al., 2007, Moussavi et
al., 2007, Maureet al., 2008andYohannes et al., 2010, cit in Cartwright et al., 2013, p. 2). In
this light, telemedicinehas potentially detrimental effects, suchs threats to setfare and
associated dependency, suggesting that telemediaimdefine healtiprodems as something

more serious than they felt they were, stereotypically associating them with being very sick,
very old or highly dependentSanders et al., 2012, p.. @oncurently, while telemedicine
seems t o di sc o-adctiatpr itasareduce feelings of sirevbrthiness and
burden, bringing new ways of engaging with healthcare professionals despite reduded face
face contacf{A. Rogers et al., 2011, p. 1083h their systematic review on the effect of
telemedicineinterventions on usuat ar e f or cancer s uarsenieva.r s 0
(2019, p. 16)showed thatelemedicinehasa statistically significant positive impact on the
quality of life of patientsandsome of the studies indieatimprovements in areas such as
depression, anxiety, and emotional, social, and physical wellbeing.

Hypothesis 13 (H13) The relationship betvem the item bringing psychological harm and the
latent construcPSRis moderately positive and statistically significant.

Organizational context

(5) CAM

Attitude toward technologeempowered virtual patient care, technologgsisted

consultation and increased use of IT in patient care
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Observers analyzing healthcgrer o f e s genevahskdptgiém in using 4driven systems

have identifiedsomebarriers taexplain theilow uptake While they suggest that telemedicine

might be perceived by some physicians as a threat to their exgBtiset al, 2014, p. 56Q)

findings from previous studieBave indicatel that physicians are more unwilling tose
technologies in theiroutine work, asthey might find it interfering with their traditional
practices (Anderson, 1997, and Anderson & Aydin, 1@#7,in Chau & Hu, 2002, p. 298).
Literacy gaps alsoconducive to more resistant attitudes towaddption(Nittas & Von Wyl,

2020, p.2) despite physicians6é thorough gener al
because of their demdimg educational and specialized training, physician§ikaker to stick

to practicessimilar to thosein which they were trained and/or perform with relatively high
autonomy(Chau & Hu, 2002, p. 298However, some studies alsonsidep hy si ci ans 6 p
attitudes toward telemediee when specific criteriare satisfied. Among thesagcessibility of
patientso6 records and to pati e reffimcyredasings el v e
telemedicine, and regulatory factérespecially incentives are credited to raise physi@a n s 0
acceptance of telemedici@ieho et al., 2014, pp. 56861) Technical health IT sks and prior
experiencare likelier tosupporta longtermcommitment to ITuse(Ingebrigtsen et al., 2014,

p. 400) Based on the findings bYVaylor and Todd (1999, Chauand Hu (2002, p. 307)

i nvestigated the effect of attitude nuing phy:
measurement of the construct basedhreetemsiusi ng t el emedi ci ne t €
care and management is a good jdeafiusi ng tel emedicine techr
managementisunpleasgnt and Ausi ng t el e maeacdlitoany patenticazec h n o
and managemet Al | items showed desirabl e measur

for a good fit between the observed and latent variables.

Hypothesis 14 (H14) The relationship between the item attitude toward technelogy
empowered virtual patient care and the latent const@fM is strongly positive and

statistically significant.

Hypothesis 15 (H15) The relationship between the item attitude toward techgedsgisted
consultation and the late@¥AM is strongly positive and statistically significant.

Hypothesis 16 (H16) The relationship between the item increased use of IT in patient care and

the latent construc€AM is strongly positive and statisticallygsificant.

External environment

(6) PSN
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Unmet patient service needs

Unmetservice needs amefinedasthose services that individuals report needing but are not
currently receiving(Calsyn & Winter, 2001, p. 157Among such serviceszalushko et al.

(2014 p. 276)identified, forinstances ever al di fferent types of |
as access to services, competence, treatment oppioysician patientinteraction, adequate

time devoted to consultation, coordination and continuity of sesvand financingAlthough

some of these needs are suggested to be met by telemedicine, as for providing easier access tc
medical services (especially in rural areg@)mmittee on Evaluating Clinical Applications of
Telemedicine, 1996,p.18)r , t o some ext ent ,(Ekéland etbn?®Id) ci ne
prior researchhasshown that employing acertain service utilization does not automatically

inducethe conclusion that needs are actually (hefebvre et al., 2000, p. 69)

Hypothesis 17 (H17) The relationship between the item unmet patient service needs and the
latent constructPSN is positive and tatistically significant, while the magnitude of the

association is expected to be low.
Existing service gap

The notion of service gagetraceshe works of Parasuraman et al. (1988) who developed a
model illustrating how consumers evaluate quabyycorsidering the factors thahatterin
determining quality by developing the so al | ed A,G6apg hBodalt hors id
possible reasons causing a gap between expected and perceived daaiityet al., 2013, p.

136) In their systematizatiorRarasuraman et al. (198&entified five gaps of which the
ACust omer Gapo is consi dtelre dditdcer enpaainnc yo nbee
expectations and the actual delivery of the ser{lidauri et al., 2013p. 136) Following the

rising healthcare costs, increasing demands of patienteguoésts for universakcess to care,
telemedicine is viewed as a solutiontacklethese challenggt.uciano et al., 2020, p. 2345)
However, as outlined by P-H. Hu et al. (2002, p. 216), service positioning is critical when
consideringelemedicine adoption; thas, the targeted service needs to be properly positioned
regardingthe existing services, market segmeahd competing servicei® assessg the
organi zationds service needs. For i mot ance
telemedicine servicaa US rural hospitals showed surprisingly low rates, suggesting that the
current services were already viewed as adequate in addressing the perceivid alesfi=d

et al.,, 1997, p. 61)Overall, however, theitfbetween the two variables appears to be well

founded.
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Hypothesis 18 (H18) The relationship between the item existing service gap and the latent
constructPSNis strongly positive and statistically significant.
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TECHNOLOGICAL CONTEXT

PEOU

PEOUL: Easy to become skillful in using telemedicine

PEOUZ2: Finding the telemedicine flexible to interact wit

PTS

PTS1: Telemedicine certification by relatgdvernment
authority

PTS2: Telemedicine endorsement by medical profess

societies

PSB

PSB1: Improving the timeliness of patient care

PSB2: Reducing patient care and service costs

PSB3: Improving service productivity of medical staff

PSB4: Reducing unnecessary patient transfers or admig

PSB5: Improving overall effectiveness of patient care

PSR

PSR1: Hindering physicidpatient relationship

PSR2: Reducing patient care effectiveness

PSR3: Jeopardizing patient privacy

PSR4: Bringing psychological harm

ORGANIZATIONAL CONTEXT

CAM

CAMS1: Collective attitude toward telemedicin

empowered virtual patient care

CAMS2: Collective attitude toward technology assis

consultation

CAMS3: Collective attitude towarthcreased use of IT i

patient care

ENVIRONMENTAL CONTEXT

PSN

PSN1: Unmet patient service needs

PSN2: Existing service gap

Tablel: Overview of the latent variables and their observed variables (Hu et al., 2002epvasentation)
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5.2 Specification of the measurement model
When translating the measurement model into a statistical fehnch specifesthe relations
between latent amabserved variables, suak postulated in the measurement hypotheses, some
consideratinsareappied to CFA specificallypased orparameter constraints. CFA requires
some restrictions on the patterns of factor loadirfigstor loadings are fixed to zero for
indicators that do not measure the factor for which a relationship is hypoth@smae, 2000,

p. 468) This converts statisticalipto the followingstatistical model:
(Eq. 1) w ¥ T,

where @ represents the observed variablgesare the latent variablesind ¥ is a matrix
containing the factor loadings , some of them being fixed at zero, as specified edrlier.

represents the error.

The concept of identification is also crucial in specifying the measurement model. Identification
addresses thquestion of whetheit is possible to determine unique estimates for a set of
observed variables oslternatively, whether théactor loadingsare functions only of the
observed variable@ollen, 1989, p. 88)If a unique solution for the parameters can be found,
thenthe model is considered to be identified and therefore testable; otherwise, meeor
parameters are unidentified, which means that they are subject to arbitrariness and thus might
take on different values to define the same model, which makes an empirical evaluation of the
model not possiblByrne, 2010, p. 33Linked to the issue of identification ise requirement

that every latent variableasits scale determing@yrne, 2010, p. 34)To achieve identification

and satisfy thecaling requisite, one of the factor loadings per set of items is fixed {8 pme,

2010, p. 35) Graphically, the postulated relationships are represented imltbeihg path

diagram.
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Figure 4: Measurement model representation (AMOS output)

36



Therefore the CFA model represented in Figure 4 summarizes the a priori hypotdseses

follows:

- Telemedicine adoptiocan be explained by six factors: PEOU, PTS, PSB, PSR,,CAM
andPSN;

- Each set of observedriables (items) has a zero loading on all other factorstarget
loadings) and a nonzero loading on the respective factor that it is designed to measure
(target loading);

- Thesix factors are correlated;

- Errorsassociated with each item are uncoreslat

5.3Methods, data collection and descriptive statistics
CFA was conducted using the statistical software SPSS and AMOS to verify the measurement
quality of each latentonstruct using thenaximum likelihood estimation method. Datare
collectedby adminsteringan online questionnait@rough an identifiedontact person within
each participating organization. Since the findings of the Swiss eHealth barometer suggested a
predominant focus on the clinicagrvices of telemedicine in Switzerla(gfs. Bern, 2020, p.
26), these were targeted in the questionnaire rather thantetesredicine activities, suas
service collaboration, service delivenr information exchangesimilar toP. J-H. Hu et al.
(2002, p. 20k The questionnain@as written inEnglish anccomprisedhree sections. The first
section gathered data on the degree of telemedicine adoption on an adoption continuum of seven
logical and distinct phases. The secaminprisedseven questions aiming gathering the
respondent 6s perceptions on tel emedirisk§,neds
collectiveattitude and service needs. Each factor was assocwitbdts respectivebserved
variable, for a total of 18 items measured on@iht-Likert scale. Thehird group gathered
information on the socidemographic characteristics of the participants. A definition of
telemedicine was given both at the beginning and throughout the whole questionnaire. The
extract from theuestionnairean be viewed in Appendix 1. All Swiss cantonal and university
hospitals were contactdd participat in the questionnaire. Thehoice to target onlpublic
healthcare organizations is multifaceted. First, the position of public healthcare organizations
is not purely based on economic critdris encompasses sogiolitical ones, thereby allowing
hospitals toconsiderablyperform preliminary workand makeresources available for the
emergence of new and superordinate activities for which a return ontnv@rgsis not
necessarily given in a classic economic understanding, but the result is expected to benefit the

entirety (Carigiet & Franz, 2013, p. 244). The choice was therefore also motivated by the
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l' i kel i hood of publ i c h o detemeddiaines cantonah heathcare me n
organizations representingpgether with universitjhospitals a considerable padf general
hospitals, which are publicly financed or subsidizedatoout twethirds (TRISAN,2019, pp.

37i 38). The questionnaire was prded to an identified contact person and then administered

by the latter to as many physicians affiliated with the organization as possible. As discussed, a
crucial factoifor telemedicineadoptionis the attitudeof healthcar@rofessionals on the ground,

which is the way this specific group was targeted (Zanaboni & Wootton, 2012, p. n.p.).
Respondents wergiven approximately four weeksetween the end of December 2020 and
February 2021 to complete the questionnaire. Lat@regysvere given two additionaleeks,
extending the observatiahperiod from December 29, 2020 to February 21, 2021.

Overall 135responses were returndm the survey After performing database cleanup of
missing data and incomplete responses,réselting sample was 77 respondents. Missing
values were treated as suggested by Carter (2006, cit. in Dastgeer et al., 2012, pw@®¢ and
deleted or imputed into the dataset accordingly. Sample size plays a critical role in estimating
and interpretinghe results when conducting stanalysis(Hair et al., 2006, cit. in Dastgeer et

al., 2012, p. 68)Although no standard requirement of sample size for SEM exéstsarchers

have argua that the absolute minimum sample size mastleastexceedthe number of
correlations in the input data matrix, thus recommending a minimum ratio of at least five
respondents for each estimated parameter, with a ratio of ten respondents per parameter
considerd most appropriate (Reisingeravondo, 2007Schreibelet al, 2006 AND Hair et

al., 2006, cit. in Dastgeer et al., 2012, p. 68). This translated in this case to a recommended
minimum sample size of 5 x 18 = 90. Hence, with a sample size of 77, the present analysis did
not fulfill the basicrequirements suggtedby the literature. However, in a study investigating

the sample size requirements for SBEMolf et al. (2013, pp. 92®26) demonstrated broad
variability in sample size requirements depending on the models, tindichat sample size
requirements decreased when the number of indicators of a factor increased, especially when
having three to four indicatopser factod a findingthat is also corroborated by pristudies
suggesting that increasing the number of iattics per factor may be one way to compensate

for a general small sample size (Marsh et al., 1998, cit. in Wolf et al., 2013, p. 926).

Table 2 overviewsthe espondent sd6 demographic profile.
(65.8%) and 35 years of agedaalder, a findingconfirmed by the predominant hierarchical

! The mailing of the questionnaire was managed by an external informant, and it was not possible to calculate the
response rate for all the orgaafions surveyed, which is why this information is missing from the present study
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position held by participants, that of chief physician (32.0%) or lead physician (208%)
position that usually depends on the years of experience. The majority of the respondents
(59.7%) indicéed that they attended medical school in Switzetrlasadd a substantial

percentage (23.4%) reported that they had graduated from a German medical school.

Frequency %
Gender Male 50 65.8%
Female 24 31.6%
nonbinary / third 0 0.0%
gender
| prefer not to say 2 2.6%
Age 18124 0 0.0%
251 34 9 12.0%
3544 25 33.3%
4554 19 25.3%
55/ 64 21 28.0%
65+ 1 1.3%
Country of attendance 1 1.3%
of medical school Austria 3 3.9%
Belgium 2 2.6%
France 3 3.9%
Germany 18 234%
Italy 2 2.6%
Romania 1 1.3%
Spain 1 1.3%
Switzerland 46 59.7%
Hierarchical position Hospital executive 1 1.3%
held at the organizatiol officer
Medical director 1 1.3%
Assistant medical 0 0.0%
director
Chief physician 24 32.0%
Lead physician 22 29.3%
Head of Clinic 17 22.7%
Assistant doctor 8 10.7%
Other 2 2.7%

Table2: Summary of respondents’ profile (SPSS output)

Respondents were also asked about their medical specialty. Figure 5 shows the distribution of

the different specialty areas: among the 24 specialties represented by the collected data, internal
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medicine constituted the maspresented area (20%j)lowed at a distance by gynecology
and obstetrics, anesthesiology, and orthopedics and traumatology (9.1%).

mtermal medicine
gynecology and obstetries
anesthesiology

orthopedics and trammatology
newmology

Intensive care

general and trauma augery
cardiology

themmatology

radiology

medical oncology
infectiology

endocrinology

hematology
gastroenterology

vascular augery

wology
radio-onecologyiradiotherapy
pulmonology

psyehiatry and psychotherapy
primary care

pathology

NETOAUZETY

legal medicine

I am not a doctor

a 5 10 15 20

%o
Figure 5: Distribution of medical specialties (SPSS output)

Table3 overviewsthe participatindgnealthcar@ r gani zat i o n s &orfjasizationsr e s .
from all the different Swiss regioregagedn the investigatior{the CantorAG counts two
cantonal hospitals)Although the distribution does not perfectly reflect the Swiss hospital
landscape (e.g., satter hospitals are overrepresented compared to larger hospitals), these
responses reflect the regional and linguistic representation of the cdtinaly, 77.3% were

cantonal hospitaJand 21.3%wereuniversity hospitals.
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Frequency %

Location of healthcare AG 10 13,3%
organization (Canton) BE 2 2.7%
BL 1 1,3%
GE 2 2,7%
GR 2 2,7%
JU 2 2,7%
LU 1 1,3%
ow 4 5,3%
TI 3 4,0%
UR 8 10,7%
VD 14 18,7%
VS 3 4,0%
ZG 22 29,3%
ZH 1 1,3%
Legal status of Cantonal 58 77,3%
healthcarerganization hospital
University 16 21,3%
hospital
Other 1 1,3%

Table3: Summary of healthcare organizations' profile (SPSS output)

5.4 Data analysis

5.4.1 Preliminary testing
Before undertaking CFA, some preliminary testing was performed. \Wiag the maximum
likelihood estimation method to conduct CFA, multivariate normality is req(#kja, 2010,
p. 164) Normality was jointly testedsingboththe KolmogorovSmirnov and the Shapiro
Wilk tests, the latter preferretbr beinglikelier to detect nomormality in smaller samples (<
100), such as in this cag&amuels & Marshall, 2012, n.p-Jhe null hypothesis that data is
normally distributed was rejected across all variables, the degtgesting strongvidence of
nontnormality. The results of normality testirgye presented iM\ppendix 2. With da
revealing evidence of nemormality, interpretations based on the usual maximum likelihood
estimation method may be problemafigyrne, 2010, p. 105)As possible solutions, the
literature suggeststilizing alternative methodsf estimation, suclas asymptotic distribign
free estimation (ADF|Byrne, 2010, p. 105NonethelesADF is well knownto perform better
with large samples (@00 5,000) andis therefore not suitable for the present case; numerous

other authors hav&iggested that it might be more appropriate to correct the test statistic rather
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than use a different mode of estimation (i.a., Chou et al., 89@Hu et al., 1992, cit in Byrne,
2010, p. 105). The Satoif@entler test statistics is often cited as afulsmstrument when
distributional assumptions are violated; however, this methathavailablein the AMOS
program(Byrne, 2010, p. 105)0ne suggested approachhandling multivariateon-normal

data in AMOS is therefore to use the bootstrapping procedure (i.a., Wastl®95 Yung &
Bentler, 1996andzZhu, 1997, cit. in Byrne 2010, p. 330). The key idea behind bootstrapping is
thatit enables the creation of multipelbsamples from an original datab&Bgrne, 2010, p.
331). Through this resampling technique, the original sampleonsidered to represent the
population and multiple subsamples of the same size as the main one are then drawn randomly
with replacements frorthis population and provide the data for empirical investigation of the
variability of parameter estimates ambices of fit (Byrne, 2010, pp. 33@31) Since
bootstrapping is found to assess the stability of the estimates and therefore account for their
values with greater accura®yrne, 2010, p. 332Jhe procedre was applied when performing
CFA in AMOS usingthe Bollen Stine bootstrap, as it is found to have good accuracy and
efficiency in recovering the estimafegspecially when estimating the measurement model
(Sharma & Kim, 2013, p. 207INext, multicollinearity was tested. Multicollinearity arises when
two or more variables are so highly corteththat they both basically represent the same
underlying construc{Byrne, 2010, p. 168)As a generatule of thumb,variance inflation
factors (VIFs) exceeding 10 are signs of serious multicollinearity requiring correction
(SchreibeiGregory & Bader, 2018, p. 3Dnly the two variablesCAM 1 and CAM2 show
values higher than 4 but still range well below Appendix 3 presents theesults of the
multicollinearity test

5.4.2 Results
As a first step, the factor loadings of the observed variables were estimated. Table 4 provides

the results fothe standardized parameter estimates.
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Estimate | 4
PEOUl1<--- PEOU .68§ AT3
PEOU2 <--- PEOU 918 .842
PTS1 <--- PTS 753 .564
PTS2 <--- PTS 147 .559
PSB1 <--- PSB . 766 .58
PSB2 <--- PSB .669 448
PSB3 <--- PSB .785 .614
PSB4 <--- PSB 77( .593
PSB5 <--- PSB .836 .69¢9
PSR1 <--- PSR .709 .503
PSR2 <--- PSR .826 .682
PSR3 <--- PSR 124 .524
PSR4 <--- PSR .72( 519
CAM1 <--- CAM .923 .857
CAM2 <--- CAM .951 .904
CAM3 <--- CAM .671 450
PSN1 <--- PSN .649 421
PSN2 <--- PSN .847 718

Table4: Standardized parameter estimates of the measurement model (AMOS output)

Standardized factdoadings are interpreted as the correlations between the indicators and their
respective factors, whereas the squared standardized factor loading equals the estimate of the
amount of the variance of the indicator that is accounted for by the latent cogtiu With

loadings over .8, the items PEOU2, PSB5, PSR2, PSN2, CAMRCAML1 account for very

strong correlations. All factor loadings are statistically significddeally, in a CFAthe model

should explain the majority of the variance (> 50%) in every indidétiome, 2016, p. 301)
WhenconsideringheY , which accounts for the proportions of the explained varianost

of the indicatorsodé variances are explained
PSN1 and CAM3, which are also the items with the weakest factor loadWayetheless, the

2 The statistical significance and the standard error are reported for the unstandardized factor loadings in
Appendix 4.
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overall results showed that the 18 observed variables are appreugily and positively
correlated with the respective factors. These findings corroborate H2, H14ar1 %118,

which postulated a strongly positive and significant relationship between the items and the
respective factor; t besoveri9gforPBECUYN CAMayd CAM2r a me t
and a value over .80 for PSN2kewise, H7, H9, H12 and H13 are confirmed since they
postulated a moderately strong and significant relationshthedadings displap ar a me t e r s
values for PSB3, PSB4, PSR®1dPSR4 between 0.70 and .80. H8 and H17 are also confirmed

in that they hypothesized a positive, significamd weak association, which is evident in their
parametersod values for PSB2 and PSN1 wunder
partially confrmed becausedespite thesi gni f i cant and positive a
values under .8 for PEOUL, PTS1, PTS2, PSBAd PSR1ljust showed a moderate
correlatior® and not astrong one, as hypothesizékhe same logic applies to H6 and H10,

which postulated a significant and positive association but were found with an appreciably
hi gher association for PSB5 and PSR2 than
values for CAM3 were substantiallgwer than postulated. H6, Hl&hd H16can therefore be
viewedas the only hypotheses that were not completely corroborated by the results, although
they cannot be rejected on this basis. Further discussions of this issue are addressed later in
Chapter 7Table 5 briefly summarizes the conclusions drawn fromekbelts of théormulated

hypothesesshowing that nee of the measurement hypotheses were rejected
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Hypothesis Estimate | 4

H1: partially confirmed|PEOU1 <--- PEOU .68§ 473
H2: confirmed PEOU2 <--- PEOU 91§ .84
H3: partially confirmed |PTS1 <--- PTS 753 .568
H4: partially confirmed |PTS2 <--- PTS 747 .559
H5: partially confirmed|PSB1 <--- PSB .766 .587
H8: confirmed PSB2 <--- PSB .66¢ 448
H9: confirmed PSB3 <--- PSB 785 .614
H7: confirmed PSB4 <--- PSB 770 .593
H6: partially confirmed|PSB5 <--- PSB .836 .699
H11: partially confirme(PSR1 <--- PSR .709 .503
H10: partially confirme(PSR2 <--- PSR .826 .68
H12: confirmed PSR3 <--- PSR 724 .524
H13: confirmed PSR4 <--- PSR .72( 519
H14: confirmed CAM1 <--- CAM .923 .857
H15: confirmed CAM2 <--- CAM 951 .904
H16: partially confirme(CAM3 <--- CAM 671 .450
H17: confirmed PSN1 <--- PSN .649 421
H18: confirmed PSN2 <--- PSN .847 718

Table5: Summary of corroborated or partially confirmed hypotheses (own representation)

Analyzing the standardized parameter estimates (correlaing)s totest both convergent
and discriminant validity, two interlocking proptens that are key when trying to assess
construct validity While construct validity reflects the extent to which the measurements used
really test the hypothesis or theory they are meas¢@ngy, 2013, n.p,)convergent validity
examines the extent to which the indicators capture a common coiadson & Herdman,
2012, p. 18)therefore analyzing whether the relation postulbetdieen the indicators and the
construct actually exists. The precise level of association necessary to accéahighb®
correlated is undefinesince most convergent validities in real research reside between 0 and
1; however, as a general rule ofitiiny loadings of .@or highercommonlyindicat converging
measuregCarlson & Herdman, 2012, p. 1&xcept forsome slightly lowevaluesfor PEOU1,
PSB2, PSNland CAM3, the estimates reported in Table 4 accfaurftirly good convergent

45



validity. Convergent validity can also be calculatsthgthe average variance extracted (AVE),
which results as the ratio between the sum of the sqataedardized loadings and the number

of indicators per factor; by taking a value of .5 or more, the AVE is considered acceptable and
therefore accounts for convergent valid{iyornell & Larcker, 1981, p. 46Discriminant

validity verifies that each factor represents a spadimension and therefore appears when no
two constructs are highly correlated; it is calculated as the square root of AVE and is considered
acceptable when the int&actor correlations are less than the square root of fdEnell &
Larcker, 1981, p. 46)r, as a generalile of thumb, when taking values under (Bbne, 2011,

cit. in Hamid & Sidek, 2017, p. 3Jable 6 summarizes thesults for AVE and the square root

of AVE:
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Convergent | Discriminant
validity validity
=T V=1 F
PEOU2<--- PEOU
.65§ .811
PEOUl<--- PEOU
PSB5 <--- PSB
PSB4 <--- PSB
PSB3 <--- PSB .589 767
PSB2 <--- PSB
PSB1 <--- PSB
PSR4 <--- PSR
PSR3 <--- PSR
557 746
PSR2 <--- PSR
PSR1 <--- PSR
PSN2 <--- PSN
570 755
PSN1 <--- PSN
CAM3 <--- CAM
CAM2 <--- CAM .735 .858
CAM1 <--- CAM
PTS1 <--- PTS
.564 751
PTS2 <--- PTS

Table6: Results for convergent and discriminant validity (own calculation and representation)

The results shown in Table 6 accotortgoodconvergent validity, with values over0.%or all
measures, as well as for discriminant validwsich, except theet concerning CAM, takes
values under .85. The excess @AM was, however, smanough (.008) to be ignored, as
suggested by Hamid & Sidek (2017, p. 4).

Next, the model fit, e.g., the goodnasddfit between the hypothesized model and the sample
data(Byrne, 2010, p. 70)as assessed. This is usually performed by running several statistical
tests, the mostommon beinghe likelihood ratiobasedchi-square tes{LR chi-square test)

(Shi et al., 2018, p. 676The chisquare test specifies the amount of difference between

expected and observed covariance matrices, avithisquare value close to zero indicating
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little difference between the expected and observed covariance matrices; also, the probability
level mustexceed 05 when the chisquares close to zerdgSuhr, 2006, p. 1)The chisquare

t e st dypothesislistherefore, thathe predicted model and the observed data are@gual

null hypothesis that, unlike traditional procedures, is homtb be rejectedByrne, 2010, p.

70). The estimation of the measurement model resulted in an ochrafuared value of
170.541with 121 degrees of freedom and a probability level of .002, therefore suggesting a
rejection of the null hypothesis atitdusa bad model fit. However, in most empirical situations,

the considerednodel is, tasome degree, misspecifi@@ox, 1979, and MacCallum, 280cit.

in Shi et al., 2018, 676), which causes the LRsthiare test to indicate an unacceptable fit,

even when the model misspecification is relatively m{i&i et al., 2018, p. 676)ence the
chi-square test is mostly intended as a quick overview of the modalntit the literature
suggests @rforming other statistical tesbesides the LRhi-square testo assess modelata

fit (Byrne, 2010, p. 70)Fit-statistics can be divided into two categoriediile modelfit
statisticsare generally chsquare statisticdesignated to support or reject the rylpothesis
stating that the resedridmerhsygpodxdndeiiindéxes c or 1
are not significance tests, meaning that they act as continuous measures oflateodel
correspondencgline, 2016, pp. 265266). Approximate fit indexes can be in turn divided into

four categories: a) absolute fit indexes measure how well an a priorignbdele r es ear ¢
oned explains the data; b) incremental/relatitendexes measure the relative improvement of
fit of the researcher 6s mo dagjustedindaxpsancogpdrate o a
in their formulas a correction or fApenalty:
for model parsimony; ahd) predictive fit indexes estimate model fit in hypothetical replication
samples of the same size and randomly selected from the same population as the original
sample, therefore basing on population rather than on sdKipie, 2016, pp. 265266). As

fit statistics are rather numerous, the choice of which test to conduct was restricted to the

following set of recommended tests suggestellime (2016, p. 269)

- Theroot mean square error of approximatigRMSEA) is an absolute fit index that
assesses how well theodel fits thepopulations covariance matriByrne, 1998, cit. in
Hooper et al., 2008, p. S4RMSEA is sensitive to the number of estimated parameters
in the modeland therefore favors parsimotyy choosing the model with the lesser
number of parametesiooper et al., 2008, p. S4RMSEA ranges from 0 to 1, with a
smallervalue indicating better model fit; acceptable modedsgumes a RMSE¥alue
of .06 or lessl{. Hu & Bentler, 1999, cit. in Suhr, 2006, p. 2).
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- Thecomparative fit indexCFl) is an incremental fit index representing the discrepancy
function adjusted for the sample size; CFl is found to perform well when the sample
size issmall, asn the present case (Tabachnick and Fidell, 2007, cit. in Hooper et al.,
2008, p. 55). CFranges from 0 to 1, with a larger value indicating better model fit;
acceptable model fit assumes a CFI value of 0.9 or grdateiu(& Bentler, 1999, cit
in Suhr, 2006, p. 2).

- Finally, thestandardized root mean square resid(@RMR) is an absolute findex
representing the average standardized residual covariance, with values close to 0.08 or
less being indicative of an acceptable mdteHu & Bentler, 1999, p. 26) a perfect
model fit would be indicated by RMR = 0. AMOS does naivide a tabular output for

SRMR; however, it haa macro that displays the results when running the analysis.

Table 7 summarizes the results for the abovementigoednesf-fit statistics.

RMSEA
Model RMSEA
Default model .073
Independence mode .255
CFlI

Model CFI
Default model 934
Saturated model 1.000
Independence mod¢  .000

SRMR

Model SRMR

Default model .0683

Table7: Assessment of model fit using selected approximate fit indexes (adaptedo@Sown representation)

For each set of statistics, up to three typesnodels araeported, with the default model
representing the model under scrutiny; the independence and the saturated model correspond to

two extremes where the variables are ezitbompletely independent or, respectively, the
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number of estimated parameters equals the number of data {Byme, 2010, p. 74)The
independence model usually acts as the baseline model for incremental fit (ke 2016,

p. 267) When comparing the resulting values with the cutoff values suggested by the literature,

a good model fit can be assessed across all indexespt foRMSEA, which showed a value

of .073 slighly over the acceptable level of .06. However, some auttamsarguel that values

as high as .08 represent reasonable errors of approximation in the population and can therefore
be consideredcceptable (Browne & Cudeck, 1993, cit. in Byrne, 2010, p.&pecially in

small samples, where the RMSEA tends to aegct true population models (Byrne, 2010, p.
80).Based orthe goodnessf-fit statistics, a good fit of the hypothesizedfigtor CFA model

with the sample data was suggested.
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6. FACTOR SCORE PATH ANALYSIS

6.1 Operationalization of the dependent variable
The adoption and diffusion process candeemed to have thieroad characteristics of a
developmental theory, where change is relatively slow and structured; most adoption theories
therefore cosider technology adoptioregardingstagesalthoughnot necessarily cleaut,
whichin turnsuggest a progressiaboutknowledge and understandiffstraub, 2009, p. 641)
Operationalization of the dependent variabl
J-H. Huet al . 9.2206) peodeBsiented view on technologgdoption assessment,
where an adoption continuum of seven logical and distinct phases corresponds to the specific
stages in which organizations are currently located in the adoption processfihology not
adopted; #technology adopted). Each phagpresses the likelihood thaih organization will
adopt telemedicingechnology: the later into the adoption stage, the higher the adoption
likelihood.

. Thought about potential adoption but decided not to pursue at present time

. Informallydiscussed potential adoption but have taken no concrete actions

. Have designated a task force or individuals to investigate potential adoption

. Have or are about to complete adoption plan to be submitted to a funding agency

. Have put together arimal proposal that is currently under external review

. Have located and secured financial resources and technology source

N O O B W N

. Already adopted telemedicine technology and used it for clinical purposes

Table8:Oper ationalization of dependent variabl e ft

6.2 Structural hypotheses
(1) PEOU

PEOUreflects the degree to which a person believes that using a particular technology is free
of effort (Lin, 2013, p. 244)As outlined by Whitterand Mackert (2005, pp519 520), the

PEOU of the technology for healthcare providers drives telemedicine adopdioce an
organization engages in the technology adoption proB&SUmight become crucial to the
ultimate adoption decision: a technology that is difficult to use or operate kelyrtb be well
received by physicians, which is why the ev
of the ease of use are pivotal to adoptfen J:H. Hu et al., 2002, p. 202)n their study
challenging theoncept of PEOU, Lippert arfebrman (2005) suggestperceived usefulness

to be more important thaPEOU In ther investigation on the factors affecting pastoption

behavior of firsttier supply chain members within the U.S. automotive industry toward a new

51



informationtechnology the authorgound perceived usefulness to have a positive, strong and
significantinpact on the individual 6s per(igpet& on o
Forman, 2005, p. 374Moreover,PEOU has been fourtd exhibit a less consistent effect on
intention across conducted studies than perceived usefylias2013, p. 244)However, an
understanding ahdividual judgment of usefulness still lacking, which is why ease of use is

still more popular in usability studiéStraub, 2009, p. 643Building on P. JH. Huet al . 0 s
(2002, p. 213 214) findings,PEOU is believed to negatively affetdchnology adoption,
suggesting that organizations in advaneeldption phases seem not to considBOU as
important as organizations in preliminary phases. The direction of the effect is believed to be
found in the present stu@ysosince organizations are expected to be much more into adoption,

triggered by the OVID-19 pandemic.
Hypothesis 19 (H19) PEOUhas a significant and negative effecttelemedicine adoption.
(2) PTS

When applied to the healthcare sector, the concept of technological safety can be summarized
by the key principle of p(R.y8sliHoetal.n20@, pp2022ct i ¢
In the field of telemedicine, concerns around technological safety are paramount to adopters;
moreover, nobnly is thetechnical safety of thtechnologytself atinterest but also its security
regarding el i abi lity, that is, Athe | evel of sec
the system from unaut hor i ze dAkbhatecet al.s201d,rp. any
1042) In the healthcarsector, safety often prevails over security, although both concepts
convergeonce human livesare endangered. Security tiserefore a buitin function that
manufacturers obeto ensure technological safetigNISA, 2018, p. 5)In their systematic

review of 58 journal articleabouttelemedicine security in the field of chronic #ss, Garg
andBrewer (2011, p. 773) repeda lack of standardization in telemedicine security across all
chronic illnesses under study, indicating that many telemedicine researchers are unfamiliar with
the field of security in general. As argued by PHJHu et al. (2002, p. 202), physicians are,

to varying degrees, wary about the safety of the equipment and technology they employ for
patient care and services. Poor security tm&agonductive to lower quality of care and lack of
confidence in the senes for both providers and consum@srg & Brewer, 2011, p. 76@nd

therefore be a barrier to adoption.
Hypothesis 20 (H20) PTShas a significant and positive effect tehemedicine adopin.

(3) PSB
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Similar to the concepts of relativedvantages founthE. M.Roger s 6 di f fusi on
theory (DOl ) and DaRSBefésiiger déiev el gu 2eef ulon evd
technology is perceived as being bett(r t h:
J-H. Hu et al., 2002, p. 203Physicians araunlikely to be persuaded of the value of
telemedicine unless its technical feasibility is supplemented by medical or service validity
(Tanriverdi & lacom, 1998, cit. in Hu et al., 2008, 203). Successful adoption of telemedicine

into routine practiceccurswhen it is perceived as a benefit to medical or heelited issues
(Obstfelder et al., 2007, n.p.)

Hypothesis 21 (H21) PSBhas a significant and positive effect tetemedicine adoption.
(4) PSR

As opposed to the perceived benefits provided by telemediugadthcare organizations are

also constantlgoncerned about the risks of a new technol®yyJ-H. Hu et al., 2002, p. 203)

Trust in and trustworthiness of eHealth initiatives are therefore affected by (perceived) risks
(Ossebaard, de Bruijn, van GemPBijnen, et al., 2013, p. 11Risk refers here to the
Acombination of the probability of occurr
(ISO/IEC,1999, cit. in Ossebaard et al., 2013, p. 12). This appliestioydar when considering
service efficacy, outcome effectiveness, physigmatient relationships, and patient
(information) privacy(P. J-H. Hu et al., 2002, p. 203)

Hypothesis 22 (H22) PSRhas a significant and negative effecttelemedicine adoption.
(5) CAM

Since fysiciansarethe most important users of telemedicine technology, their atsitadeard
the technology and the servicepribvides are believew largely determine the readiness of an
organization for technologgdoption(Hu et al., 2002, p. 203) and thereforeifsisuccesgRho

et al., 2014, p. 560Physicians act as gatekeepers of telemedicine by decidiether to
proactively use i{Whitten & Mackert, 2005, p. 520rior researchas showrthat favorable
attitudes ardikelier to be associated with a higher level of technology adoftian Chau &
Hu, 20@; Paré et al., 2006)

Hypothesis 23 (H23) CAM has a significant and positive effect t@hemedicine adoption.
(6) PSN

Perceived needs relate to an individual s p
particular servicCoulton & Frost, 1982, cit. in Cohédviansfield & Frank, 2008, p. 507)
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regardless of whether they are currently receiving any services aimed at meeting those needs
(Calsyn & Winter, 2001, p. 157Rs argued by P.-H. Hu et al. (2002, 204), inmany cases,

the adoption of a new technologg driven byexisting needs rather thgsushed by the
technology itself. Also, since a healthcare
to those in demandhe organization is therefore supposecexplore and evaluate alternative

ways of delivering healthcare if existing solusodo not meet service demancegarding

service access or qualiti?.(J-H. Hu et al., 2002, p. 204). Perceived need assessments relating

to selfreported usage or potential usage of seriCatsyn & Winter, 2001, p. 157 therefore

a key stepn planninga successful implementation of telemedicine within an organization.

Hypothesis 24 (H24) PSNsignificanty positivdy affectstelemedicine adoption.

6.3 Specification of the structural model
Path analysis involvemmployingmultiple regressions about formulatedusal models archn
thereforebe translated into linear equatioflueller, 1996, p. 22)Statistically, thenodel is

converted intdhe following form:
(Eq. 2) ®w | o0k 33 ,,

wherewr epr esents the endogenoushis(acadume veca oft ) v
the six exogenous (independemgriables, and representghe interceptd is a matrix of
structural coefficients from endogenous to other endogenous variablesfiwhiles a mat r
structural coefficients from the exogenous to the endogenous varialégsesents a column

vector of error terms of the endogenous variables.

6.4 Methods, data collection and descriptive statistics
Despite SEM being usually the preferred method to investigate the relationship among latent
variables, it also presents the drawbackegiiring a largsample size, especially if the model
is complex (Schumaker & Lomax, 1996 and Valluzzi, Larson, & Miller, 2003, cit. in
Devlieger & Rosseel, 2017, p. 3Bamples of less thd®0 cases, suds thepresent one, are
often classified as untenalgl€line, 2011, cit. in Kelcey, 2019, p. 8Furthermore, since SEM
estimates all parameters simultaneously, one misspecificatitme model could influence
other parts or even the whole mo(i2evlieger& Rosseel, 2017, p. 31Jo overcome the issue
of the sample size, prior research has tended to employ th&tepfactor score path analysis
(FSPA) approach, whichllows breaking dowrthe equationsy first performing afactor
analysis to calculate the factor score for each latent variabkbhan@stimating path analysis

using the factor scores predicted by the measurement ifkadety, 2019, p. 84)rhis second

54



step entailsitilizingf act or scores in a |inear regressioa
scoresence, one can ensure tlia numbeiof the modeldoesnot converggDevlieger &

Rosseel, 2017, p. 3I)o proceed with the FSPA outlined above, ¢istimators were calculated.

To do so, the factor scores for all latent variables were determined by computing the factor
score weights resulting from the AMOS output in SPSS. The computed factor scores were then
added to the existing datasetasv varidles, accounting or | at ent vari abl es

datasetvas usedo perform the FSPA.

Addingto the demographic characteristics outlined in Chapter 5.3, respondents were also asked
whether they foundhemselves making morase of telemedicine dumy the COVID19
pandemic. This questidmelped define thaistorical context and its importance, aallowed

to take a snapshot of the situation at the moment of the investigation. As displayed in Table 9,
responses split down the middle, with 48% oprewlents stating that they made more use of
telemedicine duringhe pandemic and9% declaring that they did not make more use of the
technology, suggesting that half of the respondeet® likeliest influencedby the pandemic

in increasing their use oétemedicine

%

During the COVID19 Yes 48,0%
pandemic, | made No 49,3%
significantly more use | don't 2 7%
of telemedicine Know

Table9: Fr equency table of respondelftsd telemedicine

Considering he di stri bution of tbheadelpeadendnwveanmnmt
at the extremes is displayed, meaning that most respondents fell between organizations that had
already adopted and were implementing telemedicine and those that Haduret? illustrates

the distribution of tbheidepadidegttharcable

clearly shows a nenormal distribution
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Figure 6: Distribution of dependent variable "adoption"(1=non adopti@afully adoption) (SPSS output)

Following P. JH. Hu et al. (2002p . 207) , Aadoptiono was ther
variable taking the values of 0 for nradopters and 1 for adopters. The minimum requirement

for organizations to beonsidered adoptergas the submission of a formal adoption proposal
under review by the funding agency, thus including organizations that had already located and
secured the funding and technology supply needed for technology adoption (values from 5to 7
were recoded)however nonadopting organizations not yet reaching the described threshold
were recoded into neadopters (values from 1 to 4 were recoded). Formal proposal submission,
as suggested by P:H. Hu et al. (2002, p. 20/3ervesas a thresHd since a proposal under
review is believed to eventually succeed, meaning that these organizations are therefore very
close to technologycquisition. Moreover, since proposal submission is documented and
observable, by submittingfarmal proposal, anrganization statea strong intention for and
commitment to telemedicine. Using a dichotomous variablth@dependent variable, the
conducted analysis was therefore a logistic regression. Logistic regressions areolsah to

the oddgatio in the presnce of more than one independent varigBferandei, 2014, p. 13)

While working similar to linear regressions, logistic regressions have a binomial response
variable resulting in the impact of each variable on the odds ratio of the dependent variable
(Sperandei, 2014, p. 13)his enta$ modifying the structural model in Eq. 2 &dlows:

(Eq. 3)
116 1 1000™ 0°Y8F 0°YYf OYOT 66071 0°YY-,

where °~ indicates the probamidl iateyhe regressiomn e o

coefficients associated with the explanatory variables expressed as the factor Igadings.
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represents theeference group, encompassing those individuals presenting the reference level

of each independent variable.
6.5Data analysis

6.5.1 Preliminary testing

Before engaging ianalysis, the bas@ssumption for logistic regressions had to be met. They

include independence of errors, linearity in the logit for continuous variables, absence of

multicollinearity, and lack ostronglyinfluential outliers.An adequate number of events per
independent variable @lsorequired to avoican overfit moded a commonly recommended
mini mum Arul es of thumbo bei ng (Std&fus 20112p0

eV E

1101) Table 10 summarizes the results for the different tested assumptions for logistic

regressions

Test Statistic Value Conclusion
Autocorrelation Durbin-Watson 1.933 No
coefficient
Linear relationship  Box-Tidwell test Interaction Sig. .101 Yes
PEOU_
Interaction Sig. .151
PSB_
Interaction Sig. .607
PSR_
Interaction Sig. .656
PSN
Interaction Sig. .257
CAM
Interaction Sig. .503
PTS
Multicollinearity VIF PEOU_ 1.823 No
PSB_ 1.737
PSR_ 5.047
PSN_ 4.275
CAM 5.957
PTS_ 1.262
Outliers Cookdés di <1 No
Leverage < twice or three time No
average leverage
dfbeta <1 No
Number ofevents EPV 6 Debatable

Table10: Summary of performed tests fogistic regressions assumptions (own representation)
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The independence efrorsfirst assumes that all sample group outcomes are separate from each
other (Stoltzfus, 2011, p. 1101)fo test the independence @frors, DurbiinWatson(DW)
statistics was used. This coefficient indicates whether the errors associated with one observation
are not correlated with the errors of any other observéBohreiberGregory & Bader, 2018,

p. 15) The null hypothesis is that there is no autocorrelation; with avBlwe between 1.5 and

2.5, the absence of firsrder autocorrelation is confirmed, while DW values of less than 1.5
or greater than 2.5 indicate positive, respectivedgative autocorrelatiofschreiberGregory

& Bader, 2018, p. 16)With a DW coefficient of 1.933, the absence of autocdicglavas
confirmed.The seconéssumptiorfor linearrelationships for logistic regression requires the
relationship between independent variables and their log odds to be($obegibeiGregory

& Bader, 2018, p. 1)Different ways can be implemented to check this assumption, a typical
method bang to create a statistical term representing the interaction between each continuous
independent variable and its natural logaritf®toltzfus, 2011, p. 1101also known as the

Boxi Tidwell test. If the interactions significant, the linearity assumption is violated
(Tabachnik &Fidell, 2007 andHosmer& Lemeshow, 2000, cit. in Stoltzfus, 2011, 1101).
After running a BoxTidwell test, none of the interacticderms were significantthereby
indicating the presencef a linear relationship between independent variables and their log
odds.The third assumption is the absence of multicollinearity among independent variables:
highly correlated independent variables vifitluce large standard errors for the estimated
codficients (Tabachnik &idell, 2007 andHosmer& Lemeshow, 2000, cit. in Stoltzfus, 2011,

p. 1101).Similar tothe multicollinearity test conducted in Chapter 5.4.1, VIF was inspected,
with VIFs exceeding 10, indicatingerious multicollinearity requiringorrection(Schreiber
Gregory & Bader, 2018p. 3) All the variables resulteéh VIF valuesbelow 10, therefore

showing no indication of multicollinearity. Finally, logistic regressions require the absence of

strongly influenti al outliers, meanidiffgg. t hat
from the actual outcome, as tomany suchout | i er s mi ght compr omi s
accuracy(Stoltzfus, 2011, p. 1101) Out |l i er s wer e det ethigfiesd usi

measurallows toidentify and isolate those points tlextcessivly influencethe model with

cutoff valuesexceedingl showng a strong influence of the outlier on the mo@ebok &
Weisberg, 1982, cit. in Field, 2009, p. 21A) second measure used was leverage, which
indicates the influence of the observed value of the outcome variable over the predicted values;
leverage values can lie between 0 (nituence) and 1 (complete influenc@ield, 2009, p.

217) With no influence over the model, all expected leverage values should be close to the

average leverage value, defined-as—, Qbeing the number giredictors in the modeandé
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the size of the sampl@=ield, 2009, p. 217)therefore—— —— 8t wThe literature

recommends paying particular attention to cases with vaxesedingtwice (Hoaglin and
Welsch, 1978, cit. in Field, 2009, p. 217) or three times (Stevens, 2002, cit. in Field, 2009, p.
217) the average leverage. Lastly, dfbeta is also a common measure of influence in that it states
the difference betweenmarameter estiated using all cases and estimated when oneigase
excluded. Considering thelues ofdfbeta it is possible to identify cases thatgdy influence

the parameters of the regression md#&etld, 2009, p. 218)Absolute values above 1 indicate
cases that substantialigfluence modeparametergField, 2009, p. 219)The results for the
tested measures Cook 0showdin AppendixcSeandafodtbetaline v e r a
Appendix 6. None of the measures showed the presence of an outlier dramatically influencing
the model. ValuesfoCo o k 6 s di s wel lbelow one, avhegamdst of the leverage
values were located below the recommended cutoff vallobglin and Welsch (1978, cit. in

Field, 2009, p. 217pf twice the averagkeverage, with highevalues stillbelow three times

the average, as recommended by Stevens (200, Field, 2009, p. 217Also, dfbeta values

ranked below ljndicating nostrongly influential outliers. Lastly, the adequate number of
outcomes peindependent variable wakecked since a correct number of outcoailesvs us

to avoid an overfit modeand therefore model instabilit{Stoltzfus, 2011, p. 1101)The
literature suggests a rule of thumb of 10 to 20 outcomes (also called events) for each binary
category(Stoltzfus, 2011, p. 1101)meaning that one explanatory variable can be studied for
every 10 or, more conservatively, 20 outcomes. A key concept here is the number of events per
variable (EPV), which is calculated as the ratio between the number of evetite anonber

of predictors, the number of events being the smaller of the number of subjects ekgperienc
the outcome and the number of subjedgthoutthe outcomexperiencg€Austin & Steyerberg,

2017, p. 797)Table 11shows thathe smallest observed number of subjects exposed to the
outcome was 36 (adoption = Which induces aikPV of— ¢, therefore falling below the

recommended value of 10. This might be caused by the small sample size, as sugd&sted by
Smeden et al. (2016, p. 11yha nonethelesslso identifed the EPV = 10 rule as a miniina
sample size criterion for binary logistic regression analysis as, wath leaves this particular

indicator unclear
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Predicted

Adoption Percentage
Observed 0 1 Correct
Step 1 Adoption 0 30 11 73,2
1 16 20 55,6
OverallPercentage 64,9

a. The cut value is ,500
Tablell: Classification table for number of events (SPSS output)

6.5.2 Results
To perform the logistic regression analysis, the default method was used, whichaplldtes
predictors into the regression model in one block, and parameter estimates are calculated for
each blockField, 2009, p271) This method was preferred over the other existing stepwise
methods, which either add or remove predictors based on how the model fits t(i@eldia
2009, p. 272%ince all predictors rely on previotigoretical researdffrield, 2009, p. 212and
are not influenced by random variation in the q&tandenmund & Cassidy, 1987, cit. in Field,
2009, p. 212)First, significance and accuracy of the model were tested. The omnibus test of
model coefficient shown in Table 12 tests the null hypothesis that the full model does not
represent a sigficant improvement compared to the null model. The results show that the
researchmodel showed aignificant improvement from the baseline model, as suggested by

the goodnessf-fit statistic having a chsquare of 11.783 and a level of significanced0f .

Chi-square  df Sig.
Step 1 Step 11,783 6 ,067
Block 11,783 6 ,067
Model 11,783 6 ,067

Table12: Omnibus test of Model Coefficients (SPSS output)

However, theHosmer Lemeshow goodness-fit test tests the null hypothesis that the model

is a good enough fit for the data. A significance value less thand@atesa poor fit; as shown

in Table 13, with a fwalue slightly over.05, the null hypothesis could be rejected, however,
without indcation of a solid fit. Nonetheless, since the power of statistical tests increases with
sample siz€Nattino et al., 2020, @50), the poor fit found in Table 1®ight again be related

to the small sample size.

Step Chi-square  df Sig.

1 15,113 8 ,057
Table13: Hosmer and Lemeshow Test (SPSS output)
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Finally, Table 14verviewshow well the model predicts group membershipsabernatively
how many of the predicted adopters and-adopters were correctly classified. Based on the

discussed adoption threshdldedata included 36 adopting and 41 raopting organizations.

This wouldresult, in theoryjn a classification accuracy of 50.20%, that is; —

0.502.As shown in the results, the model predicted that there were 46 organizations that did
not adopt telemedicine and 31 that did adopt the technology; in the3@nthradopting
organizations out of 41 observed ones were correctly classified and so were 20 adopting
organizations out of 36, accounting for a correct classification of 73.2% and 55.6%,
respectively, and an overall classification accuracy achieveaegesearch model of 64.90%,
which considerablyexceedsthat of random changethereby suggesting the reasonable

discriminant power of the model.

Predicted
Adoption Percentage
Observed 0 1 Correct
Step 1 Adoption 0 30 11 73,2
1 16 20 55,6
Overall Percentag 64,9

a. The cut value is .500

Table14: Classification Table (SPSS output)

Support for the structural hypotheses was evaluated by examining the respective odds ratio, the
associated statisticalgnificance, and theonfidence interval. When examining the output of
logistic regressions, the value of the odd ratio is crucialgartterpretation. Odds ratio is an
indicator of the change in odds resulting from a unit change in the predictor and is defined as
the probability of an event occurring divided by the probability of that event not occurring;
therefore, if the odd ratio wad exceedsl, it indicates that with a ornenit increase in the
predictor, the odds of the outcome occurring increasgcangersely, aodd ratio valudelow

1 indicates that with a ongnit increase in the predictor, the odds of the outcome occurring
decreasgField, 2009, pp. 274@®71) As summarized in Table 15, only PEOU and PSB
appeared to be significant, withvalues of .045 and .06@spectivelyConsideringhe model

PSB, PSNand PTS all showed valuabovel, whichindicatesncreasing odds of the outcome
occurring with a onainit increase in the predictor. Both PSN and PTS wersignificant;
furthermore, the direction and magnitude of the effect was not particularly ssugpras it
showed that an increaseone unit in perceived service safety and, respectively, service needs

wouldresult in higheodds for an organization to adopt telemedicoeteris paribusAlthough
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not significant, these findings nevertheless supth@ direction of the relationship postulated

in Hypotheses 20 and 2wWhen interpreting for the significant predictor PSB, with a-ong
increase INPSB the odds that an organization would adopt telemedicine were 1.470 times
higher,ceteris paribusSince odds are defined by the probability of an event occurring divided

by the probability of that event not occurring, this can be translated into a probabijity of

—— = 0.595 = 59.5%. Therefore, the probability that an organization would adopt

telemedicine increased by almost 60% with an increasBeSB These findingssupport
Hypothesis 21, which postulated a significant and positive effe®SH on telemedicine
adogion. However, since the lower limit of the confidence interval fell slightly below 1 for all
variables, there is a slim possibility that in the population the direction of the relationship is the
opposite (e.g., negative) as what was observed, cautitmerigterpretationPEOU, PSRand

CAM reported odds rat®belowl, whichindicatesdecreasing oddsf the outcome occurring
with a oneunit increase in the predictor. As outlined earlier, only PEOU was significant and
yielded the odds of an organizatitmadopt telemedicine to decrease by .508 witmaunit
increase in the predictoceteris paribusThe probability that an organization would adopt
telemedicindnencedecreased by 33.70% with an increeaSBEOU These findings corroborate
Hypothesis 19which postulated a significant and negative effedPBDU on telemedicine
adoption. Both limits of the confidence interval of PE@l below 1, whichindicatesthe
trueness of the observed direction in the population. Both PSR and CAM were nonsignifica
For variable PSR, with a oamit increase iPSR the odds that an organization would adopt
telemedicine would decreaseteris paribussupporting thgostulated direction in Hypothesis
22.However,Hypotheses 2%as rejected, as the results showed a nonsignificant and negative
effect of CAM on adoptiorother than the significant and positive relationship postulated. These
last results, despite being nonsignificant, came as surprising: as the findings suilgest,
strongercollective attitudethe less likely an organization was in an advanced adoption phase
and therefore less likely tosetelemedicine. Nevertheless, the large confidence interval for
CAM only allows speculation about the direction of the associaThesefindings are only
partially similar to the results of P-H. Hu et al. (2002), as correspondence was only found
for the effect of the variableEOU which was observetb significantly negativelyaffect
telemedicine adoption. The results R8Rare similar to théindings of P.J-H. Hu et al. (2002)

in the directionalthoughnot significant. Other than the findings by the authors, the effect of
PSBwas found to be significant and positive, as also postulated by4PHiI et al. (2002) but

not supported by their findings; vice versa, the effeaAM on telemedicine adoption was

not supported in the present paper and with a direction contrary towabgtostulated
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Tablel5: Binary logistic regression results (SPSS output)

95% C.l.for EXP(B)

B S.E. Wald df Sig. Exp(B) Lower Upper

Step 2 PEOU loadings 677 338 4.019 1 045 508 262 .985
PSB_loadings 386 207 3.456 1 063 1.470 979 2.208
PSR_loadings 466 452 1.062 1 303 627 .259 1.523
PSN_loadings 291 547 283 1 595 1.338 458 3.910
CAM _loadings .604 411 2.153 1 142 547 244 1.225
PTS_loadings 383 337 1.293 1 .255 1.467 .758 2.841
Constant 924 1.644 316 1 574 2.520

a.Variable(s) entered on step 1. PEOU_loadings, PSB_loadings, PSR_loadings, PSN_loadings, CAM_loe

PTS_loadings.
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7. DISCUSSION
Amid the COVID19 pandemic, the utilization of telemedicine has been observed to increase
to provide care for patients at home with mild COWVIBD or COVID19 symptomsand to
medically manag&onCOVID-19related issue¢Tsikala Vafea et al., 2020, p. 2584s a
matter of fact, Enost half of the respondents to the administered questionnaire declared that
they had made more use of telemedicine duringp#imelemic, suggesting that COVI® had
some influence on the increased use of the technology. These findings, however, do not yield
any information about which factors were crudal adoptionor noradoption decisions.
Motives for adoption decisions alemedicine were therefore analyzed buildindgPod-H. Hu
et al. (2002)explorative study in Hong Kong healthcare organizations and by me&isAof
and path analysis.

When first analyzing the measurement model through CFA, despite evidence showod) a

fit of the hypothesized sifactor CFA model with the sample data, some observed variables
did not quite show high correlations with their respective factors as expected, namely PEOU1,
PTS1, PTS2, PSBAnd PSR1 grnin other cases, displayed an appably higher association
than expected, as for PSB5 and PSR2, respe
substantially lower than postulated, such as for CAM3. These deviations from the formulated
hypotheses are discussed briefly below. PEQAHGh corresponds tthe observed variable
fease to become skil | f uliththenotiomofleaenbbditgbawisj c i n e
1989, p. 325)Since telemedicine requiresnse digital skills tobe operated on, sonagithors

argue that an informatics skills gap might be conducive to problems in the operation of
telemedicine itselfi.a., Pathipati et al., 281 Kuhn & Jungmann, 2018; Sapci & Sapci, 2019)

This digital literacy gap due to the demographicSwafiss doctors, gsostulated byittasand

Von Wyl (2020, p. 2)or related to the tygpof formaltraining received, asuggested bituhn
andJungmann (2018, p. 25&)ould explainthe moderate association between the observed
variable ease in becoming skillful and the facREOU PTS1 entailed the necessity of
governmental certification for telemedicine to be pered as safe. In the Swiss context, the
legal basis for the implementation of digitalizatboand telemedicind in outpatient
healthcare varies greatly from canton to canton, and in many cantons, the legal framework does
not keep up with the current situati(Zingg et al., 2019, p. 115Yhis heterogeneity in the

legal framework might therefore be a cause for the moderate association between governmental
cerffication of telemedicine to be perceived as safe perceivedechnological safety.
Similarly, for PTS2, which equaled the necessity of certification of medical professional

societies to be perceived as safe, there is reasbali®ve thatalthoughtelemedicine is in
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principle accepted by the largest medical professional society in Switzerland {th#eso

FMH), there are still several open questions cited by the FMH itself that may hold professionals
back from using this technolog@¥ingg et al., 2019, p. 114As for the variable PSBilgpicting

a bettertimeliness of patient care when using telemedicthe, literature finds it to be
particularly importantwhen intervening in rural or remote argdohr et al., 2018, p. 590)
Sincethe respondents worked mainly in cantonal or university hospitals, these facilities cannot
be said to be purely rural but are mostly located in densely popala@sisuch as cities, having

a proximity of means that do not necessarily include telemedicine, which therefore might not
be perceived as particularly beneficralgarding the timelinessf patient care. Moreover,
Switzerland benefits from a very high hdapdensity by internationatandards; 99.8%f the
population can reach a general hospital by car within 30 minaesthreequarters ofthe
population can choose from eight different hospit@issandey, 2020, n.pInterestingly, the
variable PSR1, representing the perceived risk that telemedicine might hingéysheari

patient relationshipwas also fountb be moderatelgssociated with the factor perceived risk.

This might partly bedue to the pandemic situation, where restrictive measures require both
providers and patients bmlance givingr receiving care and minimizing risk, thereféoecing
re-evaluatinghepatient doctor relationshigNittas & Von Wyl, 2020) Furthermore, the recent
technolgical advances in medicine have changed the role of patients, who have evolved active,
well-informed, and responsible participants in the healthcare system that seek advice on their
own and refer to their practitioner to obtain reliable informafi®nockes et al., 2017, p. 899)
Telemedicine in itself would therefore not represent the reason for the diffiexof patient
relationship but r adidéteenminatiorh lenpravedrovemlliettivepess i e n t
of patient care, such as captured by PSB5 and its counterpart PSR2 reducing patient care
effectivenessshowed a higheaissociation than expected with the respective fa@t8Band

PSR meaning that those who believed that telemedicine improved patient care effectiveness
strongly associated it with a benefit from the technology, and those who considered
telemedicine to reduce patient care effectiveness strongly associated it with od tiek
technology. These resultise notparticularly surprising since the notion of effectiveness in the
healthcare sector implies that the effect of medical intervention should change the natural
history of a particular disease for the better (Cochré®é2, cit. in Burches & Burches, 2020,

p. 2). To be considered effective, telemedicine must therefore prove to enhance healthcare
outcomes through its servic€ghai et al., 2014, p. @)if this happens, théechnology is
credited with bringing benefit, if not, with carrying risk. Finally, the observed variable CAMS3,

accounting for thattitude toward increased use of IT in patient care, showed a substantially
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lower correlation withthe CAM factor tharexpected, meaning that the increased use of IT in
patient care would not depiCtAM very well. As it is now ascertained that the healtészctor

has lagged behind many other industries in harnessing the digital mom@&E@D, 2019, p.

17), the literature traces this delay to firm structural, organizatiamal institutional barriers
that are embedded in healthcare systEdisCD, 2019, p. 32hence, not directly related to the
attitudes oprofessionalswhich is muchmore influenced by direct interventions into their-day
to-day activities (i.a., Anderson, 1997, and Anderson & Aydin, 1997, cit. in Chau & Hu, 2002,
p. 298; Rho et al., 2014, p. 560).

The greatest implications are deduced from the second part adnddgsis, that is, the
examination of the significant variables in the structural mdsiehilar to P. JH. Hu et al.
(2002),PEOUshowed a negative and significant effect on telemedicine adoption, suggesting
that the more advanced an organization was in aigphe lesPEOU played a role in it.

PEOU as defined by the literature, expresses the degree to which a person believes that using
a particular technology is free of eff¢kin, 2013, p. 244)As argued bydackbarth et al. (2003,

p. 221) this perception is closely linked to exp@ge: users normally perceivesgstem as
easierto use as they earn more knowledge and confidence through direct experience in
employing thesystem, with directexperience being identified as the most influential
mechani sm rai si ng amachievidg effdctiveiperfodnanceclaevelst li idd e n ¢
therefore fair to assume that the more into adoption, the greater the exposure time of the
organization and users to the technology, and thus their experience, leading users to perceive
the task and the ¢anology as easier than when they first started (Kanfacléermann, 1989
andKanferet al., 1994, cit. irHackbarth et al., 2003, p. 222owever increased experience
improving PEOU does not provide any information aboutthes e r s @ per cthegpt i on
technology itsel{Hackbarth et al., 2003, p. 2289r their intention to use {Bhattacherjee &

Hikmet, 2007, p. 734)As noted byWenkatesh (200, p. 360), i ndi vidual
technology and technology use represent the strongest determinants of techelategyease

of use. That is, at all stages of user experience with a specific techr®jetgmindependent
motives, suchas uses 6 a t towatd tedh@ddogy, plap stronger role than adjustments
resulting from the usesystem interactiofvVenkatesh, 2000, pp. 36856). This argument is
supported bKuo et al's (2015, p. 391¥tudy on the influence of experience on the adoption of
telemedicine, where more favorable physicians toward telemedicinikelier to use the
technologyin their practice; for experienced physicians, this effect was found to be stronger
than in inexperienced physicians since they find the technology easier to use. These conclusions

have important practical implications, as they place greater emphasystemmdependent
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constructs that go beyond theei system interaction. Attempts at designing systems that are
easy to use should therefore place greater focus on individual difference vadables
encourage experiencgthysicians to share their facilitge telemedicine experiences with
inexperienced physicians to foster maguesitive attitudes towardelemedicine technology
usage and therefore boost telemedicine adoption within their organization, as suggksied by
et al. (2015, p. 391)Considerations oiSB also are essential. The results of the logistic
regression showed a positive and significant effecP8B on adoption, the effect being
translated inta strong 59.50% highegorobability of an organization adopting telemedicine
with an increase in theerceived benefits of the technology. These resa{zosed those df.

J-H. Hu et al. (2002)who found the effect dSBto be nonsignificant. The authors attributed
the reasons to the lack of knowledge about telemedicine at the time and whose potential
adoption or intention to adopt being mostly drivendmnsiderations differing frorspecific
service benefits, such as clinical feasibility, technology exploration, and professional status
enhancemenr(P. J:-H. Hu et al., 2002, p. 215Two decades and a global pandemic later, these
considerationsnight no longer hold upAs definedby the literature, successful adoption of
telemedicine in routin@ractice takes place when it is perceived as a benefit to medical or
healthrelated issuefObstfelder et al., 2007, n.pWith the COVID19 pandemic and physical
proximity being replaced by distancing and limited access to certain types qNd#as &

Von Wyl, 2020, p. L)telemedicine has been widely utilized to providee for patients at home
(Tsikala Vafea et al., 2020, p. 25#)d is currentlyndicated as the industry standédkPMG,

2020, p. 16)following theb et t e r knowl edge and diffused
concerns on incorporating telemedicine into their practice maghsiderablyoutweigh the
perceived risks. These consideratipnsbably explairthe nonsignificance of the counterpart
PSR which at the time was instead found to be a significant variable in the study byl.P. J.
Hu et al. (2002).

7.1Limitations and further research
These analysigesultsare subject to certain limitations. From the theoretical pant, despite
having established itself as an appropriate approachnf@stigations of organizational
technologyadoption, the majority of the theoretical development related to the TOE framework
has been limited to enumerating the different factefevant in various adoption contexts
(Baker, 2012, p. 237)Alternatively, no other or new constructs have been addethe
framework,which probably indicatesttle development of this approach. Nonetheless, the
freedom provided by the TOE framewalkowing variation in théactors or measures for each

new research context makes this approach highly adaptable, whiaim might explain why
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scholars have seen little need to adjust or refine the theory(&seltib, 2009, p. 237From a
methodological viewoint some limits areset by the voluntaryparticipation in the
guestionnaire, which makes responses more prone isedetftion biases aalternatively only
physicians who were interested in telemedicine might have bkelrer to fill in the
guestionnaire. Moreover, thagsent study does not discriminate by medical specialty, an
aspect emphasized lblye respondents, who sometimes reported that they could not identify
with any stage of adoption simply because telemedicine is not applicable in their discipline.
Given the srall sample, a detailed analysis by medical discipline would not have yielded
representative resujteowever this aspecshouldbe considered for future studies. One major
constraint, however, is represented by the chosen method of tHsefwvBSPA. Théterature

has shown thagmployingfactor scores in a linear regression results in biased estimates of the
regression paramete(®evlieger & Rosseel, 2017, p. 31factor scores are not solely
determined by the measurement mogdatel thisuncertainty cannot bignored(Kelcey, 2019,

p.84) Sever al met hods have been developed to
method (2002}horoughly correctthis bias(Devlieger & Rosseel, 2017, p. 31). As illustrated

by Devlieger and Rossell (2019p. 31 32), thismethod lies on the assumption that there is a
difference between the variances and covariances of the factor scores and the variances and
covariances of thérue latent variable scores. Hence, Croon (2002 estimates of the
variances and covariances of the true latent variable scores instead of the factof Sismes.
calledbiascorrected factor score analy$BCFSCA)would therefore be morgpproprate in
providing more fitting results artaetter handling smaflamples or more complex models, such

as in this cas@Devlieger & Rosseel, 2017, p. 36)Joweverchoices not to emplais method
werealso determined by the relative dearth of empirical studies employing BCRSSIzey,

2019, p. 84) recent reviews suggesting that the underuse of the method may ke due
unfamiliarity of the method ttheapplied researchers, lack of practical and accesgildiance

and software availability, and absence of comparisons against full information methods

grounded in disciplinspecific examples (Lu et al., 2011, cit. in Kelcey, 2019, p. 84).
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8. CONCLUSIVE REMARKS
Digitalization has enabled enormous progress in all sectors of society and ecenently In
the healthcare sector, despite having the potential to bring numerous adegacdsgboth
technical medical innovation and public health, digitalizatiatillsstruggling to make inroads.
Among the different eHealth initiatives encouraging the implementatiomanbus ICT
services or systems in healthcare, telemedicine is probably the one with the longest history,
discussionsand solutions on the remotgeraction between patiexdand doctors, retracirfpe
1980s. In Switzerland, the topic of telemedicine has been around since the early 2000s, speaking
for a rathematuretelemedical ecosystem. However, despite the apparent benefits claimed by
telemedicie advocates, telemedicinglization among Swiss healthcare actors hamained
stagnant. Today, with the COVHD9 pandemic and physical proximity being impossible or
limited, a reverse trend has been observed, with telemedicine being widely utilizeditte p
care for patients at home with mild COVI® or COVID19 symptomsandto medically
managenonCOVID-19related issuesNonetheless, despite recent evidence suggesting a
reorientation of the medical personfeloringtelemedicine, the literature doeot tackle the
issue of the disposition of Swiss physicians to fully adopt telemedical semitbe post
COVID-19 era. The present study preciselymed to identify thefactors determining
organizational technology adoption decisitmproperly picta e Swi s s dgositisn c i an
to adopt telemedicine outside the crisis. To do so, astep analysis was conducted. First, a
CFA based on théndings of P.J-H. Hu et al. (2002) and complemented by prior empirical
evidence was performed. A hypothetical model specifying the relations between the six latent
variablesPSB PSR PSN CAM, PEQOU, and PTS artieir respective observed variables was
tested to assedhow well the observed variables represent the number of consiiuetsata
werecollected by administering an online questionnaire to Swiss physicians in Swiss cantonal
and university hospitals. The goodneddit statistics found for CFA suggestedyaod fit of
the hypothesized sifactor CFA model with the sample data. All factor loadings were
statistically significant and showed appreciable high and positive levels of association between
the observed variables and their respective factors, theoefiofiening the postulated structure
of the model as tackled by the first research quegiiomthe hypothesized six factor structsire
byP.JJH. Hu et al . (2002) ad e dnileseeohdysted, theteffeati t h
of the six factors @viously confirmedisinga CFAon organizational adoptiaecisions was
analyzedusinga two-stepFSPA. This second stage of the analyelowedusto answer the
second research question of the pafidow do the siXactorsPSB, PSR, PSN, CAM, PEOU,

and PTSpredict the adoption of telemedicine technology in Swiss healthcare organizations
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during the COVIB1 9 p a n d Ehmeffecks@f the variabldéd3SR PSN, CAM,andPTS

were nonsignificantwith CAM showing asurprisingnegativeresulton adoption, suggesting

that the stronger the collective attitude, the less likely an organization was in an advanced
adoption phase and thereforeusetelemedicinehowever sincethe resultdor these variables
arenonsignificantthey cannot be confiently interpretedThis might represent a line hfture

inquiry inthat the BCFSCApproach should be applied to probably bear more accurate results.
The results for the two remaining significant variables only partially confirmed the findings by
P. J:H. Hu et al. (2002), in th&EOUsignificanty negatively affectetelemedicine adoption,
suggesting that the more advanced an organization was in adoption, tRE@dplayed a

role in it. LinkingPEOUto experience, asuggested by the literature, these findings bear some
important practical implications, in that thelace greater value on individual beliefs on
technology and technology use, rather thaei system interactionThat is, when introducing

a new technology that is easy to use into an organization, special attention should be given to
individual differerce variables, encouraging experienced physicians to sharexpeniences

of telemedicinewith inexperienced physicians to foster more positive attitubesrd
telemedicine technology usage and therefore boost telemedicine adoption within their
organizéion. The effect ofPSB was alsosignificant and positive in the direction, which
indicaed that thehigher the probability of an organization adopting telemedic¢hres higher

the perceived benefits of the technology. These findimy®al a better recogtion of
telemedicine followingdigital progress and the acknowledged benefits of telemedicine
following the COVID-19 pandemicOverall PEOU and PSB are likely better and more
significantpredictors of organizational telemedicine adoption in Swisshesak organizations
regardinghe COVID-19 pandemic.
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Appendix

Appendix 1: Questionnaire

1. Welcome page and understanding statement

2.

Dear participant,

welcome and thank you very much for participating in the study | am conducting for
my master thesis at the University of Bern in "Public Management and Policy".

The goal of the following study is to gather deeper insights into the adoption of
telemedicingn Swiss healthcare organizations during the COYfpandemic.

The questionnaire will take about A2 minutes to complete. Your participation is
voluntary. You can cancel or revoke your participation in the study at any time. Data
will be collected anonymously and are strictly confidential. Data will only be evaluated
for scientific research purposes by the University of Bern.

If you know of anyone else interested in participating in the survey within your
organization, please feel freedbare the link. The link is active until Sunday, February
21, 2021.

By clicking on the "continue” button you agree that your data will be used exclusively
for this study.

Thank you very much for your participation!
Adoption phase

Q1: Please assess to athextent telemedicine* is currently in use within your

organizational unit:

Already adopted telemedicine technology and used it for clinical purposes.

Have located and secured financial resources and technology source.

Have put together a formal propb#aat is currently under external review.

Have or are about to complete an adoption plan to be submitted to a funding ¢

Have designated a task force or individuals to investigate potential adoption.

Informally discussed potential adoption Iiatve taken no concrete actions.

Thought about potential adoption but decided not to pursue at present time.

None of the above options apply to me, please specify why:
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Questions directly related to telemedicine follow. Please answer by keepmg et

pandemic contexh mind.

. Technological context
Q2: Below you will find some statements that describe telemedicine as being better than
or superior to existing service arrangements. Please rate how much you agree with these

statements on a scal®i 1 (=strongly agree) to 7 (=strongly disagree).

1= 7= I
strongly strongly| d o n
agree disagree know

Telemedicine
improves the
timeliness (rapidity
of patient care.

Telemedicine
reduces costs (¢
patient care an

service.

Telemedicine
improves  service
productivity of
medical staff.

Telemedicine
reduces unnecessa
patient transfers o

admissions.

Telemedicine
improves overal
effectiveness 0]

patient care.

Definition: the term telemedicine refers to the whole practice of medical care delivery,
from receiving a consultation from a health professional online or via app, where

conversations and diagnoses can be undertaken, for example, by telephone, video, or
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with the hdp of pictures, to the actual treatment, health education and transfer of

medical data.

Q3: Next, you will find some statements that summarize telemedicine's claimed risks.

Please rate how much you agree with these statements on a scale from 1 (=strongly

agree) to 7 (=strongly disagree).

1=
strongly

agree

7 =
strongly

disagree

don

know

Telemedicine
hinders  physician

patient relationship.

Telemedicine
reduces patient cal

effectiveness

Telemedicine
jeopardizes patier

privacy.

Telemedicine bringy

psychological harm,

Definition: the term telemedicine refers to the whole practice of medical care delivery,

from receiving a consultation from a health professional online or via app, where

conversations and diagnoses can be undertaken, for example, by telephone, video, or

with the help of pictures, to the actual treatment, health education and transfer of

medical data.

Q4: The next question concerns the concrete handling of telemedicasePate how

much you agree with these statements on a scale from 1 (=strongly agree) to 7 (=strongly

disagree).

1=
strongly

agree

7 =
strongly

disagree

don

know
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It is easy to becom
skillful in  using

telemedicine.

Telemedicine is
flexible to interact
with.

Definition: the term telemedicine refers to the whole practice of medical care delivery,
from receiving a consultation from a health professional online or via app, where
conversations andiagnoses can be undertaken, for example, by telephone, video, or
with the help of pictures, to the actual treatment, health education and transfer of

medical data.

Q5: The next question is about safety considerations. Please rate how much you agree

with these statements on a scale from 1 (=strongly agree) to 7 (=strongly disagree).

1= 7= I
strongly strongly| d o n
agree disagree know

Telemedicine mus
be certified by ¢
competent
government
authority to  be

considered safe.

Telemedicine mus
be endorsed Dby
medical professiong
societies to b

considered safe.

Definition: the term telemedicine refers to the whole practice of medical care delivery,
from receiving a consultation from a health professional online or via app, where

conversations and diagnoses can be undertaken, for example, by telephone, video, or
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with the hdp of pictures, to the actual treatment, health education and transfer of

medical data.

. Organizational context
Q6: The following question is about how you relate to telemedicine. Please rate how

much you agree with these statements on a scale f(estrbngly agree) to 7 (=strongly

disagree).
1= 7= I
strongly strongly| d o n
agree disagree know
I support
telemedicine

empowered virtua

patient care.

I support
telemedicine
assisted

consultation.

| support increase;
use ofIT in patient

care.

Definition: the term telemedicine refers to the whole practice of medical care delivery,
from receiving a consultation from a health professional online or via app, where
conversations and diagnoses carubdertaken, for example, by telephone, video, or

with the help of pictures, to the actual treatment, health education and transfer of

medical data.

Environmental context
Q7: The next question deals with the service provided by telemedicine to the external
world. Please rate how much you agree with these statements on a scale from 1

(=strongly agree) to 7 (=strongly disagree).
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1= 7= I

strongly strongly| d o n
agree disagree know
Telemedicine
addresses unmy
patient service

needs.

Telemedicine close

an existing servicq

gap.

Definition: the term telemedicine refers to the whole practice of medical care delivery,
from receiving a consultation from a health professional online or via app, where
conversations and diagnoses ¢ undertaken, for example, by telephone, video, or

with the help of pictures, to the actual treatment, health education and transfer of

medical data.

. Respondent profile
In conclusion, a couple of questions about your person and protgssional path

follow.

Q8: Gender
Male

Female

non-binary / third gender

| prefer not to say

Q9: Age
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Q10: Please state at which institution you attended medical school (please refer to the
institution where you obtained your Master's degree).
If you did not attend medical school, please indicate where you obtained your highest

degree.

Q11: Please state at which organization(s) you completed your residency (multiple
answers possible). If you have not completed a residency, please answer the question

with "-".

Q12: Hierarchical position held at the organization in which you currently work.

Hospital executive officer

Medical director

Assistant medical director

Chief physician (Chefarzt*/Médecin chef/Primari*)

Lead physician (Leitende* Arzt*/Médecin dirigeant*/Medico aggiunt*)
Head of Clinic (Oberarzt*/Chef* delinique/Capoclinica)

Assistant doctor (Assistenzarzt*/Médecin assistant*/Medico assistente)
Other:

Q13. Please state your medical specialty.

| am not a doctor

allergology and clinical immunology

anesthesiology

angiology

cardiac andhoracic vascular surgery

cardiology

clinical pharmacology and toxicology

dermatology and venereology

endocrinology

gastroenterology

general and trauma surgery
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gynecology and obstetrics

hand surgery

hematology

immunology

infectiology

intensive care

internal medicine

legal medicine

medical genetics

medical oncology

nephrology

neurology

neurosurgery

nuclear medicine

ophthalmology

oral and maxillofacial surgery

orthopedics and traumatology

otolaryngology

pathology

pediatric surgery

pediatrics

pharmaceutical medicine

physical and rehabilitative medicine

plastic, reconstructive, and aesthetic surgery

prevention and Public Health

primary care

psychiatry and psychotherapy

pulmonology

radiology

radio-oncology/radiotherapy

rheumatology

thoracic surgery

tropical medicine
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urology

vascular surgery

work medicine

Q14: Please state the location of your healthcare organization (Canton).

AG

Al

AR

BE

BL

BS

FR

GE

GL

GR

JuU

LU

NE

NW

ow

SG

SH

SO

SZ

TI

TG

UR

VD

VS

ZG

ZH

Q15: Please state the legal status of your healthcare organization.
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Cantonal hospital

Private hospital

University hospital
Other:

7. Conclusion
You have almost reached the end of the questionnaire! A couple of questions follow to

conclude.

Q16: During the COVIB19 pandemic, | made significantly more use of telemedicine.

Yes
No

I donot know

Q17: I answered this questionnaire honestly @rtkcientiously.

1=fully 7=notat| I do

all know

Q18: Do you have any comments?
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Appendix 2: Normality tests CFA

Appendix 2Normality tests CFA (SPSS output)

KolmogorovSmirnov ShapireWilk
Statistic df Sig. Statistic df Sig.
PSB1 182 77 .000 .920 77 .000
PSB2 159 77 .000 931 77 .000
PSB3 130 77 .003 .949 77 .004
PSB4 220 77 .000 .893 77 .000
PSB5 A72 77 .000 .939 77 .001
PSR1 182 77 .000 .906 77 .000
PSR2 123 77 .006 .952 77 .005
PSR3 198 77 .000 .908 77 .000
PSR4 219 77 .000 .885 77 .000
PEOU1 223 77 .000 .889 77 .000
PEU2 216 77 .000 .904 77 .000
PTS1 178 77 .000 911 77 .000
PTS2 .236 77 .000 .843 77 .000
CAM1 181 77 .000 .909 77 .000
CAM2 192 77 .000 .889 77 .000
CAM3 .265 77 .000 .814 77 .000
SN1 204 77 .000 .904 77 .000
SN2 228 77 .000 .850 77 .000

a. Lilliefors Significance Correction
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Appendix 3: Multicollinearity test CFA
Appendix 3: Multicollinearity test CFA (SPSS output)

Collinearity Statistics

Model Tolerance VIF
PSB1 .328 3.049
PSB2 453 2.208
PSB3 .340 2.944
PSB4 .399 2.504
PB5 .283 3.528
PSR1 .460 2.173
PSR2 .306 3.273
PSR3 375 2.669
PSR4 .359 2.786
PEOU1 473 2.116
PEOU2 .369 2.707
PTS1 561 1.782
PTS2 .555 1.801
CAM1 153 6.520
CAM2 .158 6.326
CAM3 435 2.300
SN1 473 2.116

SN2 411 2.434




Appendix 4: Unstandardized factor loadings

Appendix 4: Unstandardized parameter estimates and significance (AMOS output)

Estimate S.E. C.R. P Label

PEOU2<-- PEOU| 1064 .212 5008 **
PEOUl<-- PEOU| 1.000

PSB5 <-- PSB | 1051 .137 7.664 ***
PSB4 <-- PSB | 1077 .155 6.965 ***
PSB3 <- PSB 994 140 7.119 *x
PSB2 <- PSB 896 .151 5.926 ***
PSB1 <- PSB | 1.000

PSR4 <--- PSR 975 170 5.721 ***
PSR3 <--- PSR 958 .167 5.748 ***
PSR2 <--- PSR 996 .155 6.438 ***

PSR1 <-- PSR | 1.000

PSN2 <-- PSN | 1234 242 5101 **
PSN1 <-- PSN | 1.000

CAM3 < CAM 693 .097 7.129 **
CAM2 < CAM 978 .068 14.398 ***
CAM1 <- CAM | 1.000

PTS1 < PTS | 1.443 .169 8554 ** aaa
PTS2 < PTS | 1.443 .169 8554 ** aaa




Appendix 5: Case summary of performed tests for logistic regressions assumptions:
Cookds distance and | everage values

Appendi x 5: Case summary Valoes (SBSSokputy di st ance and

Case Number Cook's d Leverage

1 .05860 .08137
2 .15030 .04712
3 .01571 .07482
4 .26929 .21345
5 .21284 .09425
6 15357 .06686
7 .02337 14470
8 .02411 .03572
9 .02673 .09151
10 15728 .09397
11 .05089 .03739
12 .01758 .06366
13 .34075 .08560
14 31270 .10437
15 .26200 23124
16 .04529 .07182
17 .03459 .14583
18 .26133 14675
19 .02144 .03894
20 .05769 .10644
21 .03982 .03695
22 .14105 .07083
23 .00879 .04850
24 .04209 .08696
25 27711 14512
26 .07389 12903
27 .03392 .05597
28 .02826 .07475
29 12383 .09279
30 .05370 .06640
31 .21852 19175
32 10721 .10865
33 .26861 11846
34 .03841 .05465
35 .01552 .04218
36 .12093 .14056
37 .05335 .03055
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Appendi x 5: Ca s edistancenana levgrage wiues (S8 3ISlodtmit) (cont.)

Case Number Cook's d Leverage

38 .07211 12393
39 .03691 .03785
40 .01712 .02003
41 .10547 .08811
42 .04740 .06360
43 .06041 .06801
44 22730 .08370
45 .05556 .04869
46 .01420 .05346
47 .18993 .18462
48 11106 .07288
49 .09219 .06378
50 .08716 .05652
51 .03721 .06181
52 .02665 .06695
53 .06365 17308
54 .02987 .06183
55 23444 .09220
56 17274 .16995
57 .08219 12524
58 .05865 .05877
59 .02225 12513
60 .09624 .06934
61 07717 .08652
62 .30450 21713
63 .04928 .08876
64 .03087 .09245
65 .07900 15184
66 .00897 .09988
67 .06984 .06977
68 .01906 .09689
69 .09426 .03782
70 .02063 11374
71 .01959 .04351
72 .16433 12491
73 .16359 .08842
74 .01314 .06062
75 .05563 .05648
76 12171 .06865
77 .01428 .06322

Total N 77 77




Appendix 6: Case summary of performed tests for logistic regressions assumptions: dfbeta

Appendix 6: Case summary for dfbeta values (SPSS output)

DFBETA for DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETA for
Case Number constant PEOU loading: PSB loadings PSR loadings PSN loadings CAM loadings PTS loadings

1 .32459 02562 01544 .02836 05151 02629 .03042
2 .08691 .08967 .01807 .00502 02205 .00120 06219
3 .00091 82605 .01443 .00051 .00706 .00114 .00082
4 04246 82550 07662 11420 .01810 .02386 .08856
5 .05879 00711 .05505 .02581 .06306 .01798 05935
6 21945 .03172 .02375 .03403 10424 .09524 02320
7 .00379 83361 .00457 02154 01451 01926 01579
8 .10485 80982 01297 .03861 02632 .01912 02583
9 13562 81675 .01351 .05103 .02831 .05609 03674
10 .08466 .09263 01739 .01105 .06552 .09083 .08064
11 04577 .00458 .02895 .05285 01142 .02206 02149
12 .01198 83909 .01384 .01325 02327 .00807 .00590
13 .16908 80477 .03882 .00950 .18138 .15585 00237
14 01952 .01153 .09359 .18338 .05452 10250 09325
15 42585 80395 .07073 .01949 .05910 .07060 06787
16 .07081 80709 .01543 .00108 .03643 .00193 03291
17 .03597 .01004 .00965 .03944 04749 .07507 04770
18 49527 .08662 04763 .06446 .05928 .07265 01284
19 11376 82252 .00838 03215 .01808 .02639 00232
20 24587 83378 .00822 07145 06165 .02103 02064
21 24012 .01372 .01409 .06036 .05191 .00700 00764



Appendix 6: Case summary for dfbeta values (SPSS output) (cont.)

DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETA for
Case Number constant PEOU loading: PSB loadings PSR loadings PSN loadings CAM loadings PTS loadings

22 46184 .09961 01719 07197 .04996 .00938 01813
23 .00004 81946 .00809 .00598 02156 .01830 01266
24 .04404 .00887 .01443 .01119 07670 .06378 .00063
25 19840 .07592 03737 .07890 24975 10897 .00133
26 .20886 86112 01771 .03706 .00193 .00515 05293
27 .06782 01225 02236 .03838 .03468 .05330 02959
28 06261 .00195 01716 .00601 .04840 .04788 02142
29 53143 81462 01132 .07054 13044 .01887 03395
30 18752 .00800 .03233 01275 .03301 .02078 01205
31 .19805 01691 03971 15815 .02932 .05271 09874
32 .10843 .01790 .00157 .06915 .03609 .03318 05631
33 -46773 .08091 01556 .05208 14525 10142 03678
34 .01878 80499 .00723 .03431 .01454 .00764 00623
35 .03106 80724 01281 .01876 .01869 03122 02875
36 11957 85746 .00505 .00010 07315 .00010 06947
37 .18906 80406 .01758 .00041 02281 .02767 03567
38 .06012 86308 01772 .02450 01914 .04057 05171
39 22523 81129 .01370 06273 .00934 .03002 .00113
40 .05348 81159 01243 .02118 .00759 .01454 .00408
41 47566 .05228 .00642 .08538 .03644 .00978 02727
42 .06557 .00758 .01081 .02703 .08881 .01036 00271

43 16672 01444 .00508 .01603 .04069 .02674 03732



Appendix 6: Case summary for dfbeta values (SPSS output) (cont.)

DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETA for
Case Number constant PEOU loading: PSB loadings PSR loadings PSN loadings CAM loadings PTS loadings

44 .26354 .00960 .03676 .09209 14278 .04629 .00500
45 .06383 80163 .01258 .02054 .06638 .03818 02528
46 .00522 82216 01745 .01598 .00872 .01782 01693
a7 .07968 85457 .04376 10226 10416 .03244 .06834
48 16354 .08373 01271 .02928 .07039 .06569 03123
49 04794 .01872 .00737 .04431 11051 .07022 .02388
50 .23686 03476 .01328 .04011 02194 .00382 .06073
51 .07307 84181 .00623 .03354 .00076 .00263 .03029
52 16027 81425 02076 .04708 .00057 .04078 .00313
53 14333 81889 .04693 .05556 .03800 .04166 .03707
54 .05296 83191 .01383 .01573 01695 .02081 00251
55 38121 .00857 02456 .05491 21349 10454 06628
56 .35065 .03273 .03748 12236 13458 .03383 05362
57 20414 82767 .01185 .07498 .04253 .02845 04451
58 .10006 .03327 02681 .03758 .04386 02945 03549
59 .06669 .00735 .01320 .03952 02336 .05979 02416
60 16101 82776 .00125 .07029 06577 10267 03575
61 45641 82653 .00311 .08108 .05168 02491 01592
62 14442 88468 02444 .04265 13147 .00430 .08041
63 .05785 82199 .00112 .00803 .08643 .03109 01895
64 18917 82100 02631 .05932 03322 02739 .00486
65 12668 88439 .00783 .00678 .00399 .03804 .00182

66 .03959 81632 .00029 .00088 .01504 .00010 01354



Appendix 6: Case summary for dfbeta values (SPSS output) (cont.)

DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETAfor DFBETA for
Case Number constant PEOU loading: PSB loadings PSR loadings PSN loadings CAM loadings PTS loadings

67 26729 80680 .00808 .04992 01574 .04553 .04023
68 .00256 82756 .00436 .00350 .03020 .01968 .03533
69 .04283 .05756 .03025 .01354 .00363 .01552 02607
70 11306 1111 .00579 02741 .04168 .01298 .01908
71 .02306 81270 .00379 .00632 .01886 .02071 .01100
72 21741 .00787 .00557 07922 19940 .04903 02343
73 13217 .03993 .03854 .07092 .05688 .05284 02615
74 .05432 82600 .01286 01243 .01145 .00583 .00568
75 .29928 82616 01211 .02881 .01052 .01962 00796
76 .30348 .02405 .00838 .06152 03541 .07665 07867
77 .06974 .02152 .00999 .00674 04172 .01768 01187

Total N 77 77 77 77 77 77 77
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