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Abstract.
BACKGROUND: This article aims to perform a psychometric assessment of the scale of organizational readiness for digital
innovations in a transition economy and to examine the antecedents of organizational readiness for digital innovations.
METHODOLOGY: The study employed a quantitative research method to analyze data collected from a sample of
1236 health professionals. The scale secondary confirmatory factor and linear regression analysis were employed to verify
organizational readiness and test the respective hypotheses about organizational readiness for digital innovation, respectively.
RESULTS/CONCLUSIONS: The research findings show that the organizational readiness scale for digital innovations is
valid and reliable in transition economies. Findings show that the relationship between variables such as adaptation of human
resources (AHR), cognitive readiness (COR), planning for new telehealth and e-health (PNTH), IT readiness (ITR), resource
readiness (RR), partnership readiness (PR), and cultural readiness (CUR) are correlated with the innovations implementation
effectiveness (IIE), and organizational readiness for digital innovation is positive statistically significant. Findings also suggest
that Integration of old technologies (IoT) and organizational readiness for digital innovation is statistically significant and
have negative relationship.
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1. Introduction

Healthcare organizations have launched organiza-
tional changes to reduce costs, improve quality and
market share, increase efficiency and patient satis-
faction, maintain valuable employees [3]. Among
the changes that healthcare organizations have been
focused on is adapting technology by maximizing the
advantages that digitalization and the internet have
brought to provide better health services [4]. E-health
readiness refers to the extent to which healthcare
organizations and health professionals are ready for
the anticipated change through employing Informa-
tion and Communications Technology (ICT) [1, 67].

E-health organizational readiness has attracted the
attention of scholars and put the need for devel-
oping readiness assessment tools regarding e-health
[5]. There are numerous advantages derived from
e-health, both for health institutions and profes-
sionals [6], focusing on organizational readiness
related to health services [7] and health profes-
sionals’ readiness [8]. Hence, e-health represents
a significantly more efficient way of delivering
healthcare services and accessing information regard-
ing patients’ past and current levels of well-being.
Undeniably, when converting from face-to-face to
digital health (telemedicine, e-Health) services [9],
the digital competencies of health professionals are
essential to lower the damage to patients and errors
[10]. However, there is limited research regarding
organizational readiness in healthcare organizations,
particularly in transition and low-income countries
[11].

E-health is a new platform that aims to solve
many health-related challenges by providing many
advanced technological tools and devices [11]. The
process of adoption and improvement of e-Health has
significant policy [12] and managerial implications
[13]. Organizational readiness for digital innovation
refers to organizations’ readiness to innovate using
the latest technology [14]. Healthcare professionals
argue that organizational readiness is crucial for suc-
cessful change implementation [3]. Organizational
readiness refers to the changes in the health sys-
tem that lead to digital innovation [4]. Furthermore,
the extent to which shared beliefs for digital readi-
ness among employees and managers determines the
implementation process [13].

Organizational readiness has been on the agenda
of different studies. Past research has provided a
comprehensive organizational readiness framework
by analyzing the literature on the necessary readi-

ness factors for successful lean implementation in
healthcare [65]. Researchers dealing with the subject
in different contexts designed an e-health readi-
ness assessment tool by performing an application
in Iranian hospitals and used this tool to evaluate
the readiness of employees for e-health applica-
tions [67]. The results of a study conducted in India
identified, analyzed, and developed a model to mea-
sure the interactions between different factors of
organizational readiness in the healthcare industry-
specific service sector [69]. In a study conducted in
Pakistan, e-health readiness assessment tools were
developed for healthcare providers and managers
in developing countries [1]. Research conducted in
developed countries covering different sectors has
developed a measurement tool for digital innovation
consisting of seven structures (resource readiness, IT
readiness, cognitive readiness, partnership readiness,
innovation valance, cultural readiness, and strategic
readiness) [2]. When these studies are examined,
an organizational readiness scale and antecedents of
organizational readiness are not found in transition
economies.

The development and diffusion of digital tech-
nologies are assumed to improve and increase the
innovation potential of most organizations. However,
due to the lack of organizational readiness, it is tough
for innovative activities to transform into new prod-
ucts and services [2, 58, 59]. Therefore, considering
the effects of Covid-19 on health organizations and
other organizations [60–64, 66, 99], it becomes more
meaningful to examine whether health institutions
are ready for innovation, especially in the post-Covid
period. In addition, as a result of the calls made by
the World Health Organization on adaptation to dig-
ital innovations in the e-health framework, practical
tools are needed to measure the organizational readi-
ness of the relevant countries. However, a standard
tool has not been developed in this regard, and differ-
ent tools are used in other countries for organizational
readiness for e-health-related digital innovations [1,
2, 67, 68]. In particular, differences such as techno-
logical infrastructure, education level of employees,
and cultural characteristics in developed, developing,
and transition economies may not be appropriate to
use tools developed in other countries.

This article aims to perform a psychometric assess-
ment of the scale of organizational readiness for
digital innovations in a transition economy and to
examine the antecedents of organizational readiness
for digital innovations. This study is carried out in the
case of Kosovo, a low-income country characterized
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by weak institutional settings due to the slow process
of institutional reforms [15, 47]. These countries face
a lack of capabilities to manage and analyze technol-
ogy. As a result, organizational readiness for e-health
is influenced by factors at all levels [11]. In this frame-
work, we have built the research on four parts, apart
from the introduction. The second section covers the
literature review and hypothesis development. The
third section consists of the method. In the fourth sec-
tion, the results of the research are presented. Finally,
in the discussion section, administrative implications,
policy recommendations, limitations of the study, and
suggestions for future research are given.

2. Literature review and hypothesis
development

2.1. Organizational readiness theory

Organizational readiness theory is based on:
change valence, change efficacy, and factors related
to the context [2, 3, 16]. Change valence refers to
employees’ commitment to change. Change efficacy
is how healthcare organizations perceive their abil-
ity to change [2, 17]. Contextual factors are related
to the organizational atmosphere in the healthcare
organization facilitating innovation-related change.
Organizational readiness theory considers organiza-
tional readiness a shared psychological state where
the employees feel committed to implementing orga-
nizational change and have the required collective
skills and abilities [16]. Organizational readiness for
change is a multi-level and multi-faceted construct,
where readiness is evident depending on the nature
of change at the individual, group, unit, department,
or organizational level [16]. Thus, the extent these
are crucial for health organizations to increase their
e-health readiness refers to how healthcare organi-
zations are prepared to anticipate change through
programs related to ICT [1].

Moreover, health organizational readiness is
related to three levels; macro-level (e.g., infrastruc-
ture, development policies), meso-level (organiza-
tional aspects), and micro-level (e.g., professionals)
[18]. Digital readiness refers to a particular change
where digital technologies play a crucial role. Yet, this
may be interpreted based on context-specific organi-
zations related to tech-specific barriers, attitudes, and
capabilities [13]. The lack of readiness for digitaliza-
tion in healthcare organizations is due to the weak
health system at the national level, the lack of capa-

bility building, infrastructure for coordination, and
increasing collaborations and commitment of poli-
cymakers [19], as well as the resistance of health
professionals and their lack of readiness towards tech-
nology due to their lack of skills [4, 20]. In this regard,
an investigation shows Kosovo health professionals
show low readiness and trust in the digitalization of
healthcare services [57].

2.2. Hypothesis development

Integration of information technology in health-
care organizations improves efficiency and the quality
of services [21], which process is influenced by the
motivation of human resources and capabilities to
implement organizational change [3]. Therefore, the
adaptability of human resources for technical and
organizational change is essential in delivering dig-
ital innovation [2]. Studies show the importance of
HR adaptation to technology [22–24], which is influ-
enced by technological literacy [25], the personality
of human resources [13, 26, 47, 67], the role of man-
agers [13, 27] the ability of benefit from technology
depends on the extent HR use their technology as
well [21, 28, 29]. Besides, HR that focuses on flex-
ibility and cognitive readiness focuses on extended
knowledge are found to be conducive factors for dig-
ital innovation [2, 14]. Subsequently, we propose the
following hypotheses:

H1: Adapting human resources to technology
(AHR) in healthcare organizations positively
affects organizational readiness for digital inno-
vation (ORFDI).

H2: In healthcare organizations, cognitive readi-
ness (COR) positively affects organizational
readiness for digital innovation.

Organizational readiness for digital innovation is
influenced by resource readiness, IT readiness, com-
bining existing technologies with new ones, and
planning for new telehealth and e-health. Resource
readiness refers to the organization’s flexibility to
facilitate its digital innovation needs [14]. At the same
time, IT readiness refers to the ability of healthcare
organizations to foster digital innovation through IT
infrastructure [2]. As for combining existing and new
technologies, we define the increase in the speed
and efficiency of healthcare organizations’ readi-
ness for digital innovation. In addition, planning
for new telehealth and e-health, ranging from sim-
ple to sophisticated bio-monitoring systems, refers
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to providing an additional information source about
patients and better services [28].

Studies on resource readiness show relationships
between resource readiness and organizational readi-
ness for digital innovations. Lokuge [2, 14] argue that
resource readiness influences organizational readi-
ness for digital innovations. In another study, Hussain
[17] supported the hypothesis that resource readiness
affects digital financial innovation through its change
efficacy. While studies on IT readiness suggest that IT
readiness positively influences digital financial inno-
vation [17], and implementing hardware and software
positively influences e-health systems [11]. Other
studies show that the barrier to IT readiness is the
IT infrastructure [18, 31], while other studies show
that the IT skills of health professionals may hinder
IT readiness [11, 18], which then influences organi-
zational readiness for digital innovation.

Planning new telehealth and e-health (PNTH) is
crucial for health organizations which may lead to
organizational readiness for digital innovation. Tele-
health is essential to increase the monitoring of
patients using devices that capture vital signs and
other related healthcare information transmitted via
technology [28]. Scholars maintain that the deci-
sion of managers to plan and adopt new telehealth
technologies and e-health in which the adaptation
of human resources is crucially essential in imple-
menting telehealth [28]. This includes well-trained
employees in healthcare information technology in
increasing the ability to benefit from it [21]. The
extent that human resources adapt to technology and
the role that managers play in health organizations
influence the extent that organization combines exist-
ing technologies with new ones. For example, if
employees in health organizations adopt old technol-
ogy, managers need to build a strategy to prepare
the readiness of human resources for this. Thus,
shared beliefs on digital readiness in management
and employees are the source to guide and implement
organizational change [13] by combining existing
technologies with new ones that will affect organi-
zational readiness for digital innovation. Based on
the discussion above, we recommend the following
hypothesis:

H3: Planning new telehealth and e-health
(PNTH) technologies in healthcare organizations
positively affects organizational readiness for
digital innovation.

H4: Integrating old technologies (IOT) with new
technologies in healthcare organizations posi-

tively affects organizational readiness for digital
innovation.

H5: IT readiness (ITR) in healthcare organiza-
tions positively affects organizational readiness
for digital innovation.

H6: Resource readiness (RR) in healthcare
organizations positively affects organizational
readiness for digital innovation.

Partnership readiness, cultural readiness, and
effective implementation of innovations are also
among the factors that affect the organizational readi-
ness of healthcare organizations for digital innova-
tion. Partnership readiness is the affiliation of stake-
holders outside the organization who support digital
innovation [2]. Studies acknowledge the importance
of building partnerships and influencing organiza-
tional readiness for digital innovation [30, 32]. For
example, Hussain’s [17] study shows that digital
financial innovation is affected positively by partner-
ship readiness. However, according to Lokuge [14],
creating and preserving innovation readies are chal-
lenging for health organizations and external part-
ners. To respond to such a challenge, before focusing
on digital innovation, it is critical to ensure the accep-
tance of patterns and their engagement in ensuring
e-health readiness [33]. In addition, studies show
that mutual trust between client consultants helps
improve project outputs and the knowledge trans-
fer process [34]. Similarly, another study shows how
organizations improve their knowledge pool through
knowledge transfer using clients to improve IT per-
formance and build organizational readiness [32].

Cultural readiness can be defined as health orga-
nizations’ advantages on their central values that
lead to digital innovation [2, 65]. Scholars argue that
organizational readiness is higher among organiza-
tions when all members have the culture to focus on
implementing organizational change and the confi-
dence to do so [3, 16]. It is related to the extent to
which organization members share beliefs on digital
empowerment and involvement, which is influenced
by how managers act as role models to lead the organi-
zation toward digital readiness [13]. Thus, concerning
change built within the organization and collective
involvement, coordinated behavior change is found
to have a crucial role [16]. The extent managers have
decentralized the decision-making influences organi-
zational readiness for digital innovation [14]. Studies
show that cultural readiness positively influences dig-
ital financial innovation [17].
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There is a significant correlation between organiza-
tional culture and digital capabilities and innovation
[35], and organizational culture is crucial to devel-
oping the absorptive capacity that influences the
implementation of new technologies [36]. The orga-
nizational readiness for digital innovation depends
on the effectiveness of health organizations in imple-
menting innovations, as 90% of ideas never come into
implementation face due to the lack of readiness [14].
Increasing the effectiveness of organizational readi-
ness is crucial that health organizations managers
understand contextual factors within the organization
[37], such as; resources, human resources, culture,
decision-making, communication, and reward sys-
tem [14]. Also, to increase healthcare organizations’
effectiveness, it is crucial to focus on developing
knowledge management, coordinating and collab-
orating at inter-functional and inter-organizational
levels, and building innovation infrastructure [38].
Based on the discussion above, we recommend the
following hypothesis:

H7: Healthcare organizations’ partnership readi-
ness (PR) positively affects organizational
readiness for digital innovation.

H8: Healthcare organizations, cultural readiness
(CUR) positively affects organizational readiness
for digital innovation.

H9: Healthcare organizations’ innovations
implementation effectiveness (IIE) positively
affects organizational readiness for digital
innovation.

3. Methodology

We reviewed previous research to create and test
the organizational readiness model. At the end of
that phase, we identified eight critical dimensions
of Khoja’s [1] study on e-health readiness assess-
ment tools for healthcare institutions in developing
countries (This scale consists of 21 questions). Then,
we adopted the eight dimensions of the Lokuge [2]
scale regarding organizational readiness for digital
innovation, which consists of 26 questions. There-
fore, the model we created consisted of a total of 16
dimensions. In this study, we combined the analysis
of Khoja et al. [1] and Lokuge et al. [2]. The combined
version of these two scales examines the organiza-
tional preparation process more broadly. Therefore,
we performed a second-level confirmatory factor
analysis.

Also, we added new questions of our own to each
dimension. While creating the questions, we received
help from experts operating in clinical and academic
specializing in health and digitalization. All of the
respective scales were translated from English to
Albanian by the authors, and these translations were
checked by translation and back-translation methods.
Thus, the total number of questions in the survey was
54. Lastly, we arranged the survey questions on a 5-
point Likert scale (from 1. Strongly Agree with 5.
Strongly Disagree).

There are 7 Regional hospitals and 1 Kosovo
University Clinical Center (UCCK) in Kosovo.
The seven regional hospitals of Kosovo are Peja
regional hospital, Gjakova Regional Hospital, Ferizaj
Regional Hospital, Vushtri Regional Hospital, Mitro-
vica Regional Hospital, Gilan Regional Hospital, and
Prizren Regional Hospital. The study occurred at the
Kosovo University Clinical Center, the leading ter-
tiary healthcare institution in Pristina (the capital),
providing the most specialized medical services. This
hospital consists of an Emergency Care Center and
12 Clinics. The hospital stands out for researching
readiness for digital innovations, as it is the largest
hospital in Kosovo, and the country’s health resources
are directed to this hospital. For this reason, the study
was conducted in this hospital, which is assumed to
represent the general sample well.

Employees in Kosovo University Clinical Center
were determined as the target group, and employees
who could be reached by random sampling method
were included in the analysis. Initially, we piloted
the questionnaires. At this stage, we collected 50
questionnaires between 20.11.2021 and 30.11.2021
using the Google form. Then, we checked whether
there were deficiencies in the collected data, whether
data were entered other than the minimum and maxi-
mum values, and finally, whether all expressions were
given the same points. After that, we eliminated the
unsuitable ones. Then, we examined the factor loads
of the data. After we saw that the factor loads were
suitable for the analysis, we moved on to the second
data collection stage.

The population of Kosovo is 1.66 million. There-
fore, we collected 1,272 questionnaires assuming
this population would be representative and using
the hard copy method. The questionnaires were dis-
tributed to the relevant hospital employees and then
collected back. Upon reviewing the questionnaires,
we determined that 36 were unsuitable for analysis
and did not include them in the study. We ana-
lyzed the data with SPSS 23 and AMOS 23. We
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performed demographic analysis, descriptive statis-
tics, reliability analysis (Cronbach alpha), secondary
confirmatory factor analysis, and linear regression
analysis. Many publications inspired this study in
the interpretation of method and analysis results [66,
82–84]. Therefore, we benefited from the above arti-
cles in this study, especially in interpreting methods
and results (tables and graphs).

4. Results

4.1. Demographic characteristics of participants

As a result of the research, frequency, and percent-
age analysis were applied to the data, and findings
related to the demographic characteristics of the par-
ticipants were obtained. Table 1 shows that most
participants were men (63.3). Approximately two-
thirds of the participants declared they had completed
at least undergraduate education. While 50.6% of the
participants have a monthly income of 500 Euros or
less, 38.9% have an income of 500–1000 Euros. As
for the working experience, 38.7% were 0–5 years,
and 18.1% had 21 years or more of work experience.
As for occupation, 16.1% are non-nurse health per-
sonnel, 19.5% are doctors, 51% are nurses, and 13.4%
are other personnel. 28.7% are between the ages of
17–26.

4.2. Descriptive statistics on research data

The skewness and kurtosis coefficients of all
expressions in the scale were examined to determine
whether the variables included in the study showed a
normal distribution. It was observed that the skewness
and kurtosis coefficients of the data set were within
the expected values (skewness < 2, Kurtosis < 7) [39,
40] (see Table 2). Accordingly, when the results of
the normality test of the data are examined, it can be
said that the data show a normal distribution.

4.3. Measurement model

Cronbach Alpha is a widely used method to mea-
sure the reliability and internal consistency of the
construct [76, 78]. Özdamar [41] and Gliem [42]
state the criterion values for the reliability coef-
ficient as follows; the scale is unreliable in the
range of 0.00 < � < 0.40, low reliable in the range
of 0.41 < � < 0.60, average reliable in the range of
0.61 < � < 0.80, 0.81 < � < 1.00 range is quite reliable.

The Cronbach Alpha values of the variables in the
structure range from 0.831 to 0.903 (see Table 2).
According to the relevant authors’ scale, the dimen-
sions’ reliability is relatively high [77, 79]. According
to the reliability analysis results, no statement was
deleted because the level of reliability did not increase
when the statements were deleted. Whether or not this
instrument will yield the same findings each time it
is used on the same subject in the same context is
the subject of the dependability question. Science-
related instruments are typically dependable if they
yield consistent results regardless of how they are
used or who administers them [75].

After the construct validity test, convergent and
divergent (discriminant) validity should also be tested
[43, 80]. To measure convergent validity, compos-
ite reliability (CR) and mean variance AVE (Average
Variance Extracted) tests were performed [81]. For
convergent validity, all CR values for the scale are
expected to be greater than the AVE values and the
AVE value to be greater than 0.5. In addition, while
the CR value should exceed 0.70 for each construct,
for convergent validity, the AVE value exceeding 0.50
is a condition for validity [55]. In the measurement
model, the CR value was between 0.823 and 0.904,
and the AVE value was between 0.562 and 0.724.
These results revealed the reliability and internal con-
sistency of the scale [78]. It is seen that the goodness
of fit values provided for each structure are in the
range of acceptable or excellent values.

To provide divergent validity, the condition that
the square root of the AVE is greater than the corre-
lation between the factors must be met [43]. When
the correlation values of each structure with the other
structures are examined, it is seen that the divergent
validity condition is met for each structure, as it is
lower than the said value (see Table 3). The conver-
gent and discriminant validity of the scales used in
the study were also evaluated. Convergent validity
means that items under the same factor are related
to each other and to the factor they belong to, while
discriminant validity means that items under a fac-
tor are less related to other factors than their factor.
Besides the CR coefficient, the AVE value should also
be calculated for convergent validity. The AVE value
expresses the average squares of the factor loads of
the items in a factor. AVE > 0.500, CR > 0.700, and
CR > AVE conditions must be met to be able to say
that a factor has convergent validity [44, 45]. For
discriminant validity, besides the AVE value, the cor-
relation coefficients between the factors, the square
of the maximum shared variance (MSV), and the
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Table 1

Demographic information of the participants

Gender Frequency % Work experience Frequency %

Female 453 36,7 0–5 year 478 38,7

Male 783 63,3 6–10 year 240 19,4

Total 1236 100 11–15 year 165 13,3

Level of education Frequency % 16–20 year 129 10,4

High school 298 24,1 21 and up 224 18,1

License 546 44,2 Total 1236 100

Master 257 20,8 Profession Frequency %

Doctorate 135 10,9 Non-nurse health personnel 199 16,1

Total 1236 100 Doctor 241 19,5

Total monthly income (Euro) Frequency % Nurse 630 51

0–500 625 50,6 Other 166 13,4

501–1000 481 38,9 Total 1236 100

1001–2000 104 8,4 Age Frequency %

2001–4000 14 1,1 17–26 355 28,7

4001 and up 12 1 27–35 303 24,5

Total 1236 100 36–44 242 19,6

45 and up 336 27,2

Total 1236 100

mean of the average shared square variance (ASV)
values should be calculated. The MSV value repre-
sents the square of the highest correlation coefficient
between a factor and other factors. The ASV value
represents the average square of the correlation coef-
ficients between a factor and other factors. To say
that the factors have discriminant validity, the con-
ditions for the correlation coefficients between the
factors MSV < AVE, ASV < AVE, and Square root
AVE > must be met [45–47] (see Table 2).

4.3. Structural model

Structural Equation Modeling (SEM) is a statistical
technique to test and evaluate theoretical models of
complex relationship relationships among variables.
The assumptions of SEM are as follows: i) Linear-
ity: The relationships between the variables in the
model are assumed to be linear. In other words, the
changes in one variable are assumed to produce a
proportional change in another variable. Ii) Normal-
ity: The data distribution is assumed to be normal or
approximately normal. This assumption is essential
because SEM relies on maximum likelihood esti-
mation, assuming the data are normally distributed.
Iii) Independence: The observations used in SEM
are assumed to be independent. That is, the values
of one observation should not be related to the val-
ues of another observation in the sample [86]. Iv)

Absence of multicollinearity: Multicollinearity is the
presence of high correlations between two or more
independent variables in a model. This assumption
is important because it can cause problems esti-
mating the model parameters. V) Sample size: The
sample size used in SEM should be sufficient to pro-
duce stable estimates of the model parameters. The
exact sample size required depends on several fac-
tors, including the complexity of the model and the
number of variables in the model [87]. Vi) Missing
data: The presence of missing data can be a prob-
lem for SEM. The assumption is that the data are
missing at random, which means the missing values
are unrelated to the values of other variables in the
model. Vii) Model identification: The model should
be identified, which means that the number of param-
eters in the model should be less than the number
of observations. If the model is over-identified, it
may not be possible to estimate the parameters of
the model. Viii) Non-negative variance: The vari-
ances of the latent variables should be non-negative.
This is because negative variances are not meaning-
ful in SEM [88]. The estimation method followed in
this article is the Maximum Likelihood (ML) model.
One of the most widely used methods for estima-
tion is the Maximum Likelihood (ML) estimation
technique, which assumes multivariate normal data
[89–91]. Structural equation modeling is also used
to examine correlations between latent (unobserved)
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Table 2

Factor loads and descriptive statistics

Variables Factor Loads Cronbach Alpha AVE CR Mean SD Skewness Kurtosis

Identification of Needs

for future changes

Telehealth/e-health

0,811 0,881 0,654 0,883 3,198 1,173 –0,114 –0,805

0,84 3,233 1,0864 –0,1 –0,664

0,81 3,281 1,1739 –0,17 –0,797

0,772 3,277 1,168 –0,217 –0,756

Awareness about

telehealth/e-health

0,83 0,865 0,686 0,867 3,216 1,1513 –0,212 –0,787

0,859 3,192 1,0817 –0,108 –0,688

0,794 3,306 1,1088 –0,199 –0,654

Comfort with technology 0,774 0,838 0,638 0,841 3,186 1,1064 –0,265 –0,618

0,839 3,291 1,1682 –0,285 –0,789

0,781 3,273 1,1915 –0,265 –0,799

Trust on the use of ICT 0,793 0,82 0,608 0,823 3,371 1,1581 –0,271 –0,781

0,804 3,461 1,1646 –0,345 –0,746

0,741 3,504 1,1628 –0,461 –0,58

Planning for the new

telehealth/e-health

0,751 0,885 0,608 0,886 3,051 1,1886 –0,082 –0,873

0,793 3,132 1,1818 –0,105 –0,796

0,816 3,189 1,1939 –0,185 –0,844

0,759 3,05 1,1801 –0,106 –0,913

0,779 3,154 1,1907 –0,214 –0,742

Satisfaction and

willingness

0,701 0,841 0,58 0,846 3,258 1,1942 –0,249 –0,758

0,71 3,648 1,1608 –0,619 –0,449

0,833 3,468 1,1395 –0,397 –0,595

0,794 3,505 1,2056 –0,48 –0,644

Integration of technology 0,746 0,836 0,562 0,837 3,318 1,1162 –0,326 –0,529

0,746 3,162 1,1439 –0,098 –0,733

0,764 3,599 1,1563 –0,506 –0,601

0,742 3,729 1,1468 –0,698 –0,303

Resource readiness 0,84 0,863 0,684 0,866 3,108 1,1628 –0,119 –0,78

0,872 3,21 1,1213 –0,129 –0,722

0,765 3,091 1,1614 –0,152 –0,74

Cultural readiness 0,825 0,858 0,668 0,858 3,174 1,0881 –0,088 –0,634

0,826 3,175 1,0844 –0,152 –0,587

0,801 3,154 1,1408 –0,189 –0,685

Strategic readiness 0,776 0,841 0,641 0,843 3,357 1,1109 –0,328 –0,609

0,825 3,495 1,1022 –0,381 –0,581

0,8 3,577 1,1548 –0,482 –0,577

IT readiness 0,79 0,831 0,623 0,832 3,259 1,147 –0,296 –0,668

0,761 3,245 1,1825 –0,259 –0,75

0,816 3,168 1,177 –0,227 –0,729

Innovation valance 0,797 0,847 0,649 0,847 3,376 1,1409 –0,335 –0,619

0,801 3,517 1,1401 –0,41 –0,673

0,819 3,429 1,1831 –0,408 –0,623

(Continued)
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Table 2

(Continued)

Variables Factor Loads Cronbach Alpha AVE CR Mean SD Skewness Kurtosis

Cognitive readiness 0,841 0,862 0,681 0,865 3,385 1,1707 –0,348 –0,701

0,849 3,397 1,1887 –0,321 –0,791

0,784 3,453 1,1322 –0,425 –0,519

Partnership readiness 0,852 0,887 0,724 0,887 3,199 1,2099 –0,139 –0,867

0,866 3,266 1,1736 –0,178 –0,811

0,834 3,258 1,1943 –0,19 –0,854

Organizational readiness

for digital innovation

0,825 0,903 0,701 0,904 3,115 1,1664 –0,145 –0,76

0,852 3,131 1,1448 –0,14 –0,682

0,846 3,087 1,2099 –0,087 –0,875

0,825 3,194 1,2082 –0,207 –0,821

Innovation

implementation

effectiveness

0,781 0,849 0,659 0,853 3,47 1,1992 –0,456 –0,66

0,797 3,32 1,194 –0,265 –0,796

0,856 3,183 1,2384 –0,195 –0,886

Q1-Q16 (54 item) 0,977

****A composite reliability of 0.70 is recommended [54]. Collier recommended an AVE greater than 0.5.

variables or constructs that are measured by (a num-
ber of) manifest (observable) variables or indicators
[85]. Second-level confirmatory factor analysis was
performed in this article to reveal latent relationships.
SEM is presented in Fig. 1.

4.5. Goodness of fit of the model

The Confirmatory factor analysis (CFA) is used
to test the suitability of the factors determined by
explanatory factor analysis to the factor structures
defined by the hypothesis [48, 49]. While test-
ing the fit between the model and the data, some
goodness-of-fit tests may be used, or all may be pre-
ferred [50]. The general indicators for model fit are
CMIN/DF = x2/df, GFI, CFI, IFI, AGFI, RMR, and
RMSEA. The reported values may vary according to
the importance the researcher wants to draw attention
to. Many goodness-of-fit measures are used in struc-
tural equation model evaluations in the literature. It
isn’t easy to meet all of these criteria in a model. How-
ever, meeting some essential criteria is mandatory for
model validity [51, 52]. Therefore, secondary confir-
matory factor analysis was performed for the model,
and the analysis results are presented in Fig. 1. The
required goodness of fit values for the model and the
obtained values are given in Table 4.

4.6. Linear regression analysis

Although binary outcomes may also be employed,
linear regression models frequently examine the
relationship between a continuous outcome and
independent variables. As arbitrary, biased outcome
adjustments are typically unneeded, linear regres-
sion models are relatively resilient to breaches of
the normality assumption in scenarios with high
sample sizes. Instead, researchers should identify
model miss-specifications, which may distort results
regardless of sample size. They include outlier
values, excessive leverage, heteroscedasticity, cor-
related errors, nonlinearity, and interactions [92].
The regression model is found to be significant
(F = 354,042; p = 0.000). Simultaneously, H1-AHR
(� = 0.076; t 3,561; p = 0.00), H2-COR (� = 0.072;
t 3,158; p = 0.00), H3- PNTH (� = 0.109; t 4,523;
p = 0.00), H5-ITR (� = 0.098; t 4,275; p = 0.00), H6-
RR (� = 0.112; t 4,668; p = 0.00), H7-PR (� = 0.195;
t = 8,57; p = 0.00), H8-CUR (� = 0.066; t 2,635;
p = 0.01), H9-IIE (� = 0.354; t 15,169; p = 0.00), and
variables have a positive and significant effect on
of organizational readiness for digital innovation
(� = 0.17; t = 4.662; p = 0.04). IOT (� = –0.063; t
–2,6; p = 0.01) variable negatively and significantly
affects organizational readiness for digital innova-
tion. The model explains 72,5 percent of the changes
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Table 3

Constructive divergent validity

Dimensions Mean STD CA CR AVE MSV ASV 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11 12 13 14 15 16

Identification of Needs for future

changes Telehealth/e-health

3.25 0.98 0.88 0.88 0,65 0.40 0.25 (0.81)

Awareness about

telehealth/e-health

3.24 0.98 0.87 0.87 0,68 0.38 0.24 0.63∗∗ (0.83)

Comfort with technology 3.25 1.00 0.84 0.84 0,63 0.37 0.30 0.60∗∗ 0.621∗∗ (0.80)

Trust on the use of ICT 3.45 0.99 0.82 0.82 0,60 0.35 0.28 0.52∗∗ 0.524∗∗ 0.608∗∗ (0.78)

Planning for the new

telehealth/e-health

3.12 0.98 0.89 0.89 0,60 0.43 0.34 0.59∗∗ 0.515∗∗ 0.581∗∗ 0.598∗∗ (0.78)

Satisfaction and willingness 3.47 0.96 0.84 0.85 0,58 0.44 0.31 0.50∗∗ 0.491∗∗ 0.565∗∗ 0.584∗∗ 0.538∗∗ (0.76)

Integration of technology 3.45 0.93 0.84 0.84 0,56 0.39 0.33 0.53∗∗ 0.542∗∗ 0.572∗∗ 0.587∗∗ 0.578∗∗ 0.666∗∗ (0.75)

Resource readiness 3.14 1.01 0.86 0.87 0,68 0.46 0.32 0.57∗∗ 0.494∗∗ 0.545∗∗ 0.531∗∗ 0.636∗∗ 0.521∗∗ 0.621∗∗ (0.83)

Cultural readiness 3.17 0.97 0.86 0.86 0,66 0.41 0.36 0.56∗∗ 0.518∗∗ 0.561∗∗ 0.50∗∗ 0.597∗∗ 0.534∗∗ 0.587∗∗ 0678∗∗ (0.82)

Strategic readiness 3.48 0.97 0.84 0.84 0,64 0.36 0.34 0.54∗∗ 0.517∗∗ 0.563*∗ 0.526∗∗ 0.516∗∗ 0.629∗∗ 0.625∗∗ 0.560∗∗ 0.618∗∗ (0.80)

IT readiness 3.22 1.01 0.83 0.83 0,62 0.48 0.40 0.51∗∗ 0.474∗∗ 0.513∗∗ 0.471∗∗ 0.604∗∗ 0.513∗∗ 0.550∗∗ 0.555∗∗ 0.594∗∗ 0.585∗∗ (0,79)

Innovation valance 3.44 1.01 0.84 0.85 0,64 0.46 0.39 0.51∗∗ 0.450∗∗ 0.521∗∗ 0.518∗∗ 0.543∗∗ 0.581∗∗ 0.601∗∗ 0.514∗∗ 0.573∗∗ 0.600∗∗ 0.694∗∗ (0,81)

Cognitive readiness 3.41 1.03 0.86 0.87 0,68 0.42 0.41 0.57∗∗ 0.454∗∗ 0.548∗∗ 0.517∗∗ 0.575∗∗ 0.560∗∗ 0.567∗∗ 0.548∗∗ 0.605∗∗ 0.604∗∗ 0.601∗∗ 0.682∗∗ (0,83)

Partnership readiness 3.24 1.07 0.89 0.89 0,72 0.52 0.48 0.51∗∗ 0454∗∗ 0.528∗∗ 0.494∗∗ 0.578∗∗ 0.507∗∗ 0542∗∗ 0.582∗∗ 0.594∗∗ 0.546∗∗ 0.637∗∗ 0.611∗∗ 0.631∗∗ (0,85)

Organizational readiness for

digital innovation

3.13 1.04 0.90 0.90 0,70 0.60 0.60 0.55∗∗ 0.466∗∗ 0.578∗∗ 0.536∗∗ 0.657∗∗ 0.557∗∗ 0.550∗∗ 0.639∗∗ 0.642∗∗ 0.591∗∗ 0.657∗∗ 0.624∗∗ 0.653∗∗ 0.726∗∗ (0,84)

Innovation implementation

effectiveness

3.32 1.06 0.85 0.,85 0.,65 0.66 0.66 0.53∗∗ 0.445∗∗ 0.520∗∗ 0.544∗∗ 0.615∗∗ 0.574∗∗ 0.549∗∗ 0.575∗∗ 0.601∗∗ 0.595∗∗ 0.619∗∗ 0.643∗∗ 0.643∗∗ 0.694∗∗ 0.771∗∗ (0,80)

∗Values in parentheses indicate square root AVE values. ∗∗P < 0,01.
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Fig. 1. Secondary confirmatory factor analysis.

Table 4

Goodness of fit of the model

Fit Index Acceptable Range 2 Perfect Range 1 Model Value

χ2/df 2 ≤ χ2/df ≤ 5 0 ≤ χ2/df ≤ 2 4

GFI 0.90 ≤ GFI ≤ 0.95 0.95 ≤ GFI ≤ 1.00 0.848

CFI 0.90 ≤ CFI ≤ 0.95 0.95 ≤ CFI ≤ 1.00 0.913

TLI 0.90 ≤ TLI ≤ 0.95 0.95 ≤ TLI ≤ 1.00 0.908

RMSEA 0.05 ≤ RMSEA ≤ 0.10 0.00 ≤ RMSEA ≤ 0.05 0.05

SRMR 0 ≤ SRMR ≤ 0.05 0.05 ≤ SRMR ≤ 0.10 0.048

Source: Hair et al. (2006: 642-645); Schumacker and Lomax (2016: 112); Kirchoff and Falasca

(2022: 5); Collier, (2020: 67).
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in dependent variables organizational readiness for
digital innovation (R2 = 0.725). Analysis results are
presented in Table 5.

5. Discussion

This study aimed to examine the level of readi-
ness of healthcare institutions for digital innovation
by focusing on a transition economy, namely the case
of Kosovo. In doing so, we firstly tested the validity
of the organizational readiness scale adapted from
Khoja [1], and Lokuge [2] validated the scale using
secondary confirmatory factor analysis. Secondly,
we tested nine hypotheses regarding the following
antecedents of organizational readiness for digi-
tal innovation in healthcare institutions in Kosovo.
Findings show that all hypotheses were statistically
positive and had significant relationships, except for
H4. In H4, we found a negative and significant
relationship. This study adds to the organizational
readiness literature [3] and illustrates the different
antecedents influencing readiness for digital innova-
tion in healthcare institutions [2]. We have discussed
the contribution of this study to the literature under
five headings below.

Firstly, the research adds to past research by
presenting a psychometrically tested instrument to
measure institutional readiness for digital innova-
tion in transition economies [1, 2, 67, 69]. In this
respect, in developed countries [2, 69] and develop-
ing countries [1, 67], we have presented evidence
that measurement tools developed in past research
can be applied in the context of transition economies.
The results of this research are the scales developed
in different countries [1, 2] verified that it is valid
in Kosovo. In this respect, the results are interest-
ing that the organizational readiness scale, which
has been tested in developed [2] and developing [1]
countries, can be used in the context of transition
economies, despite differences such as technologi-
cal infrastructure, education level of employees, and
cultural characteristics.

Secondly, this research contributes to research
on the antecedents of readiness for digital innova-
tions. In recent years, an essential current of research
has emerged on what the antecedents of innovation
might be [93–96]. These studies have revealed the
importance of antecedents such as leadership [95],
knowledge management [96], R&D and production
processes [94], competitive intensity, the techno-
logical orientation of the founding team, business
orientation, and environmental dynamism [93]. For

the sustainability of organizations, innovation and
what contributes to innovation are of great impor-
tance for organizations. This research presents a
combined approach that considers existing theory
and literature, measuring organizational readiness
for digital innovation and establishing a valid scale
in transition economies, and providing evidence of
antecedents for organizational readiness for digital
innovation.

Thirdly findings suggest that adapting human
resources to technology (H1) and cognitive readiness
(H2) positively influences organizational readiness
for digital innovation. These findings are in line with
previous studies [13, 21, 27, 28] and suggest that
AHR and COR are crucial for healthcare organi-
zations’ technological readiness. Hence, leaders of
(health) organizations need to ensure that human
resources are ready to adopt [13] (new) digital tech-
nology on the one hand, and another hand to invest in
developing the necessary competencies [2] in shifting
from change readiness to digital readiness [13].

Fourthly, findings show that planning for new
telehealth and e-health (H3), integration of old tech-
nologies (H4), IT readiness (H5), and resource
readiness (H6) positively influence health organiza-
tions’ readiness for digital innovation. Planning for
new telehealth and e-health is crucial and depends
on preparing human resources and combining exist-
ing technologies with new technologies. Therefore,
health organizations need to analyze how health orga-
nizations have IT readiness. These findings are in
line with those of previous studies that show that
IT and resource readiness influence organizational
readiness [2, 3, 17] and planning for new telehealth
and e-health [28]. Likewise, these findings show the
importance of resource readiness for health organi-
zations and align with previous studies [2, 14, 69]. It
is important to emphasize that health organizations
in low-income countries like Kosovo still face chal-
lenges regarding the antecedents of organizational
readiness that may lead to digital innovation. Those
findings align with those of the study conducted by
Qureshi [11], acknowledging the challenges organi-
zations from low-income countries most often face
regarding organizational readiness for digital inno-
vation.

Lastly, findings show that partnership readiness
(H7), cultural readiness (H8), and the effectiveness
of healthcare organizations (H9) influence organiza-
tional readiness for digital innovation. Similar results
were found about the importance of partnership readi-
ness by Lokuge [2, 14, 17], cultural readiness by
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Table 5

Linear regression analysis results

Unstandardized Standardized t Sig. 95,0% ConfidenceInte Collinearity

Coefficients Coefficients for B Statistics

B Std. Error Beta LowerBo UpperBo Tolerance VIF

(Constant) –0.169 0.067 –2.52 0.01 –0.3 –0.037

H1-AHR 0.076 0.021 0.074 3.561 0.00 0.034 0.118 0.526 1.90

H2-COR 0.072 0.023 0.071 3.158 0.00 0.027 0.117 0.44 2.27

H3-PNTH 0.109 0.024 0.103 4.523 0.00 0.062 0.157 0.431 2.318

H4-IOT –0.063 0.024 –0.056 –2.6 0.01 –0.11 –0.015 0.478 2.092

H5-ITR 0.098 0.023 0.095 4.275 0.00 0.053 0.143 0.452 2.214

H6-RR 0.112 0.024 0.109 4.668 0.00 0.065 0.158 0.411 2.436

H7-PR 0.195 0.023 0.202 8.57 0.00 0.151 0.24 0.403 2.484

H8-CUR 0.066 0.025 0.062 2.635 0.01 0.017 0.115 0.411 2.434

H9-IIE 0.354 0.023 0.361 15.169 0.00 0.308 0.4 0.396 2.526

a Dependent Variable: Organizational readiness for digital innovation.

Weiner [16], Zhen [35], and the effectiveness of
healthcare organizations to implement innovations
by Williams [38]. Although health organizations
in Kosovo have a long way to building cultural
readiness concerning technology and organizational
change, these findings are crucial. Similarly, along-
side the weak institutional environments in Kosovo
[15], which are generally recognized as having a
significant impact on the effectiveness of healthcare
organizations, these findings suggest that effective-
ness in healthcare facilities may be related not only
to better services to patients but also to organizational
readiness for digital innovation. In addition, partner-
ship readiness is of crucial importance. However, it
is essential to emphasize that partnership readiness
includes patient-clients and partnership readiness
with other healthcare institutions at the national and
international levels. The extent to which partners
are ready to cooperate and share their knowledge
and experience is critical for healthcare organizations
which may increase the effectiveness and influence
cultural readiness within the organization.

5.1. Managerial and policy implications

This research’s managerial and policy implications
can be evaluated under five headings. Firstly, the
tool was tested on organizational readiness for digital
innovations, which can help organizations determine
their readiness for new technological change [2]. The
fact that the survey can be easily applied among all
organizations and their stakeholders and takes a short
time makes it a valuable tool for organizations. At

the very least, instead of getting off to a bad start by
applying the tool in readiness for digital innovations,
organizations can identify their shortcomings through
the tool and make the necessary improvements. Sec-
ondly, organizations could identify the readiness of
different stakeholders through organizational readi-
ness for digital innovation [2, 98]. In this way, they
can prepare organizations and increase innovations’
success by creating mechanisms that will enable all
stakeholders to act together. Thirdly, given the critical
role of technological literacy, the challenges health-
care professionals face to adapt to technological
changes, and the availability of resources, man-
agers in healthcare organizations need to consider
the antecedents that affect organizational readiness
for digital innovation early in the process. Fourthly,
managers need to motivate their employees by col-
laborating with professional healthcare organizations
experiencing organizational change towards digital
innovation, organizing training on technology, and
focusing on changing the organizational culture in
healthcare institutions. Finally, about policymakers,
we recommend increasing investment in healthcare
institutions, significantly increasing the capabilities
of healthcare services to deploy new technologies,
and providing financial support for healthcare pro-
fessionals to develop their technology-related skills
and abilities.

5.2. Limitations and future suggestions

The limitations of the study can be categorized into
four main groups. First, Khoja [1] and Lokuge [2]
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adapted scale has been tested and validated in a coun-
try with relatively weak institutions in the transition
economy context. Therefore, the scale must be tested
and applied in developing and developed countries.
Future research can test the validity of the respec-
tive scale by repeating similar analyses in developing
and developed countries. Second, the cross-sectional
data reflect the current situation but do not reveal
long-term developments’ impact on organizational
readiness for digital innovation. Therefore, future
research can longitudinally examine the organiza-
tional readiness of healthcare organizations for digital
innovation. Third, the Covid-19 pandemic-related
factors may have influenced and directed the organi-
zational readiness of health organizations for digital
innovation [53]. For this reason, future research can
investigate the issue by conducting in-depth inter-
views with employees and managers with pre-Covid
19 experience [63, 64] with case studies. Fourth, in
the study, we did not touch on the managerial and
institutional phenomena that affect the organizational
readiness of health organizations for digital innova-
tion. Therefore, future research can examine which
organizational and institutional factors facilitate or
complicate this process. Fifth, the data used in the
research were collected from one university hospi-
tal. Therefore, future studies can expand the study’s
sample by collecting data from different hospitals.
Sixth, although the sample size consisted of 1236
questionnaires, studies with larger samples are likely
to yield better results [67]. Finally, the organiza-
tional readiness structure for digital innovation in this
research can be used to assess readiness from multiple
stakeholder perspectives [2]. For example, this study
collected data from doctors, nurses, health personnel
other than nurses, and other personnel working in a
hospital. However, this does not provide information
on the readiness of different stakeholders. There-
fore, future research can compare stakeholders’ views
on organizational readiness for digital innovation by
collecting data from samples, including healthcare
providers, non-governmental organizations, and pol-
icymakers.
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[15] Kryeziu L, Coşkun R. Political and economic institu-
tions and economic performance: Evidence from Kosovo.
South East European Journal of Economics and Business.
2018;13(2):84-99.

[16] McCrae JS, Scannapieco M, Leake R, Potter CC, Menefee
D. Who’s on board? Child welfare worker reports of buy-in
and readiness for organizational change. Children and Youth
Services Review. 2014;37:28-35.

[17] Hussain M, Papastathopoulos A. Organizational readi-
ness for digital financial innovation and financial
resilience. International Journal of Production Economics.
2022;243:108326.

[18] Lennon MR, Bouamrane MM, Devlin AM, O’connor S,
O’donnell C, Chetty U, Agbakoba R, Bikker A, Grieve E,
Finch T, Watson N. Readiness for delivering digital health
at scale: Lessons from a longitudinal qualitative evalua-
tion of a national digital health innovation program in the
United Kingdom. Journal of Medical Internet Research.
2017;19(2):e6900.

[19] El-Nour AE, Elnimeiri MK, Abbas AM. Towards a digitized
and integrated health information system in Sudan: Assess-
ment of readiness at state level. Sudan Journal of Medical
Sciences. 2016;11(2):55-60.

[20] Simonova MV, Zabelina OV, Mirzabalaeva FI. Qualified
Specialists’ Readiness for Digitalization Risks. InInter-
national Online Forum named after A. Ya. Kibanov”
Innovative Personnel Management” Springer, Cham, 2020,
pp. 364-373.

[21] Walston SL, Bennett CJ, Al-Harbi A. Understanding the fac-
tors affecting employees’ perceived benefits of healthcare
information technology. International Journal of Healthcare
Management. 2014;7(1):35-44.

[22] Parsell G, Bligh J. The development of a question-
naire to assess the readiness of health care students for
interprofessional learning (RIPLS). Medical Education.
1999;33(2):95-100.

[23] Nguyen DN, Zierler B, Nguyen HO. A survey of nurs-
ing faculty needs for trainingin use of new technologies
for education and practice. Journal of Nursing Education.
2011;5(4):181-9.

[24] Edwards J, O’Connor PA. Improving technological compe-
tency in nursing students: The passport project. Journal of
Educators Online. 2011;8(2):n2.

[25] Sharp LA. Literacy in the digital age. Language and Literacy
Spectrum. 2014;24:74-85.

[26] Samal A, Patra S, Chatterjee D. Impact of culture on orga-
nizational readiness to change: Context of bank M&A.
Benchmarking: An International Journal. 2019.

[27] Ruel H, Rowlands H, Njoku E. Digital business strategizing:
The role of leadership and organizational learning. Com-
petitiveness Review: An International Business Journal.
2020.

[28] Browning SV, Tullai-McGuinness S, Madigan E, Struk C.
Telehealth: Is your staff ready to implement? A descrip-
tive exploratory study of readiness for this technology
in home health care. Home Healthcare Now. 2009;27(4):
242-8.
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