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Abstract Background Against the background of a steadily increasing degree of digitalization
in health care, a professional information management (IM) is required to successfully
plan, implement, and evaluate information technology (IT). At its core, IM has to ensure
a high quality of health data and health information systems to support patient care.
Objectives The goal of the present study was to define what constitutes professional
IM as a construct as well as to propose a reliable and valid measurement instrument.
Methods To develop and validate the construct of professionalism of information
management (PIM) and its measurement, a stepwise approach followed an established
procedure from information systems and behavioral research. The procedure included
an analysis of the pertaining literature and expert rounds on the construct and the
instrument, two consecutive and comprehensive surveys at the national and interna-
tional level, exploratory and confirmatory factor analyses as well as reliability and
validity testing.
Results Professionalism of information management was developed as a construct
consisting of the three dimensions of strategic, tactical, and operational IM as well as of
the regularity and cyclical phases of IM procedures as the two elements of profession-
alism. The PIM instrument operationalized the construct providing items that incorpo-
rated IM procedures along the three dimensions and cyclical phases. These procedures
had to be evaluated against their degree of regularity in the instrument. The
instrument proved to be reliable and valid in two consecutive measurement phases
and across three countries.
Conclusion It can be concluded that professionalism of informationmanagement is a
meaningful construct that can be operationalized in a scientifically rigorous manner.
Both science and practice can benefit from these developments in terms of improved
self-assessment, benchmarking capabilities, and eventually, obtaining a better under-
standing of health IT maturity.
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Introduction

In light of the ongoing progress toward the digitalization of
health care delivery, researchers and information technology
(IT) professionals have repeatedly stressed the increasing
need for effective and efficient information management
(IM) to provide safe and high quality care.1–3 Efforts to
digitize workflows are subject to a variety of barriers at
the stage of IT initiation, implementation as well as institu-
tionalization.4 Risks can emerge from the misalignment
between the IM strategy and the overall strategy of an
organization as well as from themisalignment of workflows,
i.e., poor workflows which are digitized without being opti-
mized beforehand.4,5 Against this background, it becomes
clear that a professional IM is of central importance for a
successful transition from the paper to the digital world and
for its advancement toward better patient care.

The literature on IM reflects the interest in this topic and
suggests avarietyofapproaches. It is argued that aprofessional
IM is required on various levels and its activities must be
performed in a regular and repeatable fashion to leverage
successful implementations and overcomebarriers.6–8 At this,
IMshouldmanagepeople, structures, processes, and strategies
in a goal-oriented manner to ensure the high quality of the
health information systems concerned aswell as the provision
of information and thereby the support of patient care.1,7,9,10

In addition to long-term planning and execution, IM is also
concerned with the daily business.1,9,11,12

Information management should be distinguished from
IT management. They are two distinct areas but are fre-
quently used synonymously. In addition, depending on the
point of view, they can also be used in a hierarchical manner
where one of the two fields is considered to be at a higher
level.13–15

In the present paper, we speak of IM as the area where
information, IT, and other pertinent resources must be best
aligned with an organization’s strategy. In detail, IM is
planning, monitoring, and directing of information systems,
information, and communication technologies as an over-
arching management task, with the aforementioned goal of
ensuring the best possible use of information resources with
regard to the organization’s goals.1,13

However, the question is what exactly does a professional
IM look like? To be able to research, assess, and improve the
professionalism of IM, it is necessary to better understand the
concept behind it. Comprehending the essence professional-
ism of information management will lead to a reliable and
valid assessment instrument that makes the current state
measurable, visible, and comparable on a concise and aggre-
gated level. Preferably, such instrument is a scale that results
in scores reflecting the degree of professionalism of informa-
tionmanagement, i.e., PIMscores. PIMscores couldbeused for
research and as national as well as international benchmarks.
In particular, health IT maturity research could benefit from
them as performance indicators to be associated with the
successes and failures of health IT implementation and use.
Finally, such scores canbecomea suitable self-assessment tool
for practitioners as well.

Objectives

Against this background, the main objective of the present
study is to examine and determine the construct of profes-
sionalism of information management in health care. There-
fore, this study aims to specify and operationalize the
construct of professionalism of information management.
This construct should offer the possibility to provide a
system of scores for reflecting the degree of professionalism
that breaks down the construct into one key indicator as well
as into scores of related professionalism of information
management dimensions.

The score system will be developed focusing on hospitals
representing health care delivery organizations that are
usually large and complex enough to have a strong need
for a fully developed IM. The model of MacKenzie et al16 will
hereby serve as a methodological backbone for a construct
definition, measurement and validation to reach the objec-
tives of this study. It is a particularly rigorous and well
elaborated framework which had proved useful to develop
the workflow composite score (WCS) that measures
the degree of workflow support through IT in selected
clinical workflows and, thus, the technical maturity.17–19

The following research questions guided the construct iden-
tification, measurement, and validation process.

1. Howcan the professionalism of informationmanagement
construct be specified?

2. Howcan the professionalism of informationmanagement
construct be measured in a suitable inventory?

3. How reliable and valid is the professionalism of informa-
tion management measurement?

Methods

Overview
Pursuant to themodel ofMacKenzie et al,16 this study followed
eight consecutive steps.►Table 1 shows the individual steps in
detail, whereby the methodological questions and methods
per individual step are listed separately in thesecondand third
columns. The fourth column indicates the year of implemen-
tation. The first phase of the study could be divided into the
steps one to three. The first data collection and construct
revision tookplace inphase two,which embraced steps four to
six. Phase three consisted of the steps seven and eight, which
were dedicated to conducting the second survey and finally to
test for validity and reliability.

Conceptualization and Definition of the Construct
(Step 1)
First, a comprehensive literature research was conducted to
define the essence of IM on all levels, distinguishing it from
other constructs (mainly IT governance) and identifying the
elements of professionalism in conjunction with IM. The
search was performed in the relevant databases (i.e.,
PubMed, ACM, AISeL). The keywords information manage-
ment, IT governance, strategy, framework, ITIL, and COBIT as
well as validity, reliability, and evaluationwere used individ-
ually and in combination.
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The literature search was complemented by a snowball
search starting with the work of Winter et al1 and the IT
frameworks COBIT (control objectives for information and
related technology) and ITIL (IT infrastructure library).8,20,21

After the literature research, an internal expert panel of five
medical informatics scientists came together to identify the
key elements and key terms in the literature and hereupon
constituted the professionalism of informationmanagement
construct and its dimensions.

Development of Measures—Generate Items of the
Construct (Step 2)
Once the constructhadbeendefined, a framework formapping
this constructonto the respective itemshad tobedesigned. The
framework consisted of the potential dimensions of IM and
phases of IM. Based on this framework, descriptive and concise
item sets including the corresponding categories and Likert
scales for each dimension of IM were derived from the litera-
ture. For the development of scales and items, established
survey instrumentswereusedas thebasis.21,22This framework
served as the method to operationalize the professionalism of
information management construct.

Development of Measures—Assessment of the
Content Validity (Step 3)
The content validation was performed through an on-site
expert workshop. To this end, independent experts were
asked to appraise the construct including the item set and
scales and to adapt it, if necessary. The panel of experts
consisted of six chief information officers (CIOs) and six

medical informatics scientists. During this process, individ-
ual items were adapted.

Scale Evaluation and Refinement—First Quantitative
Survey (Step 4)
After the items had been consented to, a first quantitative
survey was conducted using an online questionnaire that
was implemented with the online tool Unipark. A heteroge-
neous group of ten CIOs completed the questionnaire and
gave detailed feedback in a pretest. Next, the questions were
embedded in a comprehensive survey on IM in German
hospitals. Following the pretest of the questionnaire, 1,284
CIOs of German hospitals were invited via e-mail. The survey
was conducted from February to April 2016 and yielded 164
responses (response rate 12.7%).

Model Specification—Specify the Measurement Model
(Step 5)
The dimensions of the professionalism of information man-
agement construct were operationalized with five and six
items for each dimension, respectively. Once a set of items,
which fulfilled the requirements of content validity, had
been constructed, the next stepwas to define ameasurement
model that captured the expected relationships between the
items and the dimensions (step 1). All of the itemswithin the
professionalism of information management dimensions
should contribute equally to the respective dimension in
the sense that no weighting scheme needs to be applied, an
item can only belong to one dimension and the dimensions
themselves can correlate.

Table 1 Steps undertaken to develop the construct measurement instrument16

Steps Related questions Methods Year

1. Conceptualization and definition of the
construct

• What is the construct and how does this
construct differ from others?

• What are the main attributes of the
construct?

• Literature search and analysis
• Expert group discussions based on the

literature findings
• Definition of a framework of

dimensions based on the literature and
discussions

2015

2. Development of measures—
generate items of the construct

• What dimensions fully represent the con-
ceptual construct?

• Operationalization of the construct
• Definition of scales per item

2015

3. Development of measures—
assessment of the content validity

• Do the dimensions capture all the relevant
attributes of the construct
(completeness)?

• Expert group discussion 2015

4. Scale evaluation and
refinement—first quantitative survey

• Are the items understandable
(comprehensibility)?

• Is the use of the inventory practicable
(feasibility)?

• First quantitative survey 2016

5. Model specification—specify the mea-
surement model

• How are the dimensions associated with
their respective item set as well as with one
another?

• Model specification 2016

6. Scale purification and refinement • How good is the measurement model/are
the scales?

• Explorative factor analysis (EFA)
• Expert group discussion

2016

7. Validation—data capture and computa-
tion—second
quantitative survey

• How good is the revised model and the
related parameters?

• Second quantitative survey
• Confirmatory factor analysis (CFA) for the

assessment of convergent and discrimina-
tory validity

2016/17

8. Validation—examination of PIM con-
struct reliability and validity

• How reliable is the PIM?
• How valid is the PIM?

• Computation of the reliability
(internal consistency)

• Computation of the validity

2018/19

Abbreviations: CFA, confirmatory factor analysis; EFA, explorative factor analysis; PIM, professionalism of information management.
Source: Adapted from MacKenzie et al16.
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Scale Purification and Refinement (Step 6)
In this step, the model was explored and refined employing
statistical methods, in particular explorative factor analysis
(EFA). The purpose was to assess if the data were mapped on
the previously designedmodel specifications. This initial, unsu-
pervised approachwas chosen against thebackground that this
instrument was newly developed. Then, the EFA was coupled
with subsequent confirmatory factor analysis (CFA) (see Step
7-Validation—Data Capture and Computation—Second Quanti-
tative Survey) on a new dataset. According to the literature, the
samplesizesweresufficient forboth, theEFAandCFA,especially
considering the relatively simple factor model and the mid to
high communalities and loadings in both solutions.23–27 The
following equation expresses the principle elements of the
factor analysis, which is explained below, as these elements
will be interpreted in the results.

ypi¼ λpq ƒqiþ εpi (1)

ypi is the individual value i of the pth observed variable, ƒqi
is the individual value i of the qth latent common factor, εpi is
the individual value i of the pth latent unique factor (error
variance), and λpq is the factor loading indicating the rela-
tionship between the pth observed variable and the qth
latent common factor.28,29 Since our data were categorical
and ordinal, we applied the underlying variable approach
using polychoric correlation coefficients in the correlation
matrices and estimated the model coefficients using the
unweighted least squares procedure as is widely recom-
mended in the methodological literature in these cases.30,31

Themodel’s sampling adequacywasevaluatedbasedon the
Kaiser-Meyer-Olkin criterionwith anacceptance rangeof�0.7
and following Bartlett’s test of sphericity.32,33 All of the
analyses were conducted in R using the package psych. If the
criteria were not met, the variables with low variance caused
byall the factors or variableswithhigh factor loadings onmore

than one factor were removed. The factors included in the EFA
can be found in (►Table 2).

To improve the wording, all the items were scrutinized by
a panel of experts (five CIOs and seven medical informatics
scientists). Pursuant to their comments, the items were
supplemented, combined to one item or split into two.
Finally, the item set consisted of 15 statements on the
professionalism of information management dimensions.

Validation—Data Capture and Computation—Second
Quantitative Survey (Step 7)
To further extend the validation beyond a mere German
perspective, Swiss and Austrian CIOs were also contacted in
addition to the German CIOs in the second round of data
collection. A group of five CIOs completed the questionnaire
and gave detailed feedback in a pretest (four from Germany,
one from Austria). The final questionnaire was sent to 1,349
German CIOs, 135 Swiss CIOs and 185 Austrian CIOs via an
online questionnaire using the online tool LimeSurvey (See
►Appendix 1). The surveys took place from December 2016
to mid-2017 as part of the IT Report Health Care.34

A total of 223 responses out of the original dataset (224
German, 16 Swiss and 16 Austrian participants) were complete
(i.e., had no missing values) and could thus be used for the
analysis and calculation of a CFA. A factor model was specified
according to theresultsof the initial analysis (see step6)andthe
CFAwas conducted to assess the scale convergent and discrimi-
natory validity based on this second dataset in R using the
lavaanpackage. In accordancewith theprevious EFAprocedure,
parameter estimates were calculated based on polychoric cor-
relation coefficients and a diagonally weighted least squares
procedure with robust corrections to standard errors and test
statistics. The model was also specified to allow for interfactor
correlations.Modelfit was evaluated drawing on the rootmean
square error of approximation, comparative fit index, Tucker-
Lewis index and standardized root mean square residual.

Table 2 Component loading matrix for the explorative factor analysis (EFA) (n¼ 164)

Item Factor

1 2 3

Strategic
IM

Preparation and development of a project portfolio. 0.80

Strategic monitoring in the form of targeted evaluations and collection of key figures. 0.72

Long-term finance and investment planning. 0.71

Preparation and further development of an information management strategy. 0.65

Strategic control in the form of prioritization and initiation of projects. 0.60

Tactical
IM

System analysis and evaluation (e.g., process modelling, evaluation of the current state). 0.84

System specification (e.g., requirements definition, specifications, migration plan). 0.78

System selection (e.g., market analysis, tendering, bid comparison). 0.71

System implementation (e.g., implementation strategy and adaptation). 0.61

Operational
IM

Management and monitoring of the technical performance (e.g., infrastructure, networks). 0.93

Application support and maintenance. 0.89

Running of the help desk and/or service desk. 0.83

Training of clinical end users. 0.71

Abbreviation: IM, information management.
Note: Values below 0.3 are left blank.
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Validation—Examination of Professionalism of
Information Management Reliability and
Validity (Step 8)
In addition to the CFA, Cronbach’s αwas calculated as ameans
to further test the scale in terms of its internal consistency. An
α value greater than 0.7 was considered acceptable.10,35

To calculate a professionalism of information management
score from the survey results, the different items were trans-
formedtoascalerangingfrom0to100toallowforaggregation.A
meanvaluewascalculatedacross therespectivedimensionsand
across all dimensions. In addition, a mean value was calculated
for the individual items to show thedegrees of implementation.
Fortestingthecriterionvalidityofthemeasurementinstrument,
correlations between the professionalism of information man-
agement scores and two related criteria, which had been added
as extra questions, were performed. These two criteria for the
validationwere (1) usage of an IT framework and (2) availability
and integration of a strategic IT plan. In detail, the items were:

• Do defined IT management processes exist in your institu-
tion in terms of IT governance (e.g., based onCOBITor ITIL)?

• Does your institution have a strategic IT plan and to what
extent is it integrated into the strategic hospital plan?

The criterion of IT frameworks can be regarded as an
upstream criterion that could promote the professionalism
of information management5,8,36 while the integrated IM
strategy corresponds to a downstream criterion that is devel-
oped as part of a professionalismof informationmanagement.

Results

Specification of the Construct: Professionalism of
Information Management
The first question: “How can the professionalism of informa-
tion management construct be specified?” was answered in
steps 1 to 3. The professionalism of information management
construct could not be explicitly found in the international IM
literature. It rather stood in a network of more or less similar
theoretical constructs (►Table 3). There were strong referen-
ces to the construct about the main terms (IT) governance, IM
procedures, IT frameworks as well as phases (performing
cycle) of IM. It was also possible to find influencing environ-
mental determinants of professionalism of information man-
agement (►Table 3). Following the literature search and
subsequent expert discussions (steps 1 to 3), professionalism

of information management was regarded as the regularity
with which the sum of all IM activities (procedures) were
performed andwhich ensured that IT properly contributed to
the fulfilment of the hospital goal of patient care.9

According to the literature (►Table 3), governance em-
braced all activities to ensure the general conditions were
established that determined the achievement of the corporate
goals. It served as a framework for decision-making and
executing tasks at various levels,1,36 with the intention to
support IMactivities leading tobetter IT performance and thus
information as well as information system quality.8,21,37,38,44

Inotherwords, IT governancewasa conditionwhich IT needed
to prosper and tobemanagedwell.8,38 In contrast, IMplanned,
directed, and monitored these activities that were specified
within the framework of governance.8,21

Information management itself, which was performed
within the scope of IT governance, was composed of actions
or IM procedures which were performed on different levels.
Therefore, IM embraced practices and activities to achieve
the goals of the organization.21

Based on Winter et al.,1 there were three different levels of
IM on which the procedures could be executed following the
need to cover the range from short-term to long-term actions,
i.e., operational tasks to long-term planning and evaluation.
This would also result in different levels of consequences
because different views on IM requiring different methods
and tools would be taken.1 Based on this assumption, a
distinction could be made between the levels of strategic,
tactical, and operational IM. The strategic IM dealt with the
long-term perspective on the entire information processing in
an organization. The tactical IM was responsible for the
functions and applications and was initiated as the next step
following strategic IM. Thus, a strategic IM was compellingly
necessary for a tactical one. The operational IM, finally, was in
charge ofoperating the components of the information system
and processes.1,7,9 Exemplary processes at the strategic level
were long-term finance and investment planning as well as
preparation and further development of an IM strategy.

Pursuant to theliteratureanalysisand thediscussions in the
expert panel, the levels of a strategic, tactical, and operational
IMwere regarded as good candidates for the dimensions of IM.

The IT frameworks COBIT for IT governance and ITIL for IT
service management were found to provide information
about the degree of professionalism of information manage-
ment. Offering tools to support IM in adopting and imple-
menting IT and IT innovations,20,43,44 they addressed,
amongst others, methods to enforce routinization. Hereby,
routinization was understood as the way in which IM pro-
cedures were performed, i.e., periodic, unplanned (ad hoc,) or
not at all.8,21 This meant, the more regularly a given process
was performed, the more repeatable and thus more stable,
safe, effective, and efficient it became.8

The literature analysis also showed that standardization
and regularity were augmented by the notion of a cyclic way
of performing these procedures, i.e., starting from planning,
then implementing, and finally evaluating before planning
again. This meant that any IM action was split into activities
before, during, or after an intervention. Thus, the activities of

Table 3 Constituent and environmental terms of the
professionalism of information management construct

Constituting terms Environmental terms

(IT) governance1,8,20,36–38 Structures1,7,21,39,40

Procedures of IM1,9,21 Sociotechnical aspects41,42

Levels of IM1,7,9

IT frameworks8,20,21,43,44

Phases of IM
(performing cycle)1,21,43

Abbreviations: IM, information management; IT, information technology;
PIM, professionalism of information management.

Methods of Information in Medicine Vol. 59 No. S1/2020

Professionalism of Information Management in Health Care Thye et al. e5



any kind were part of a repetitive and systematic cycle1,21,43

that also expressed the fact of whether an IM action was
performed professionally.

Consequently, the professionalism of information manage-
ment should be defined by the elements of (1) regularity of IM
procedures and (2) the distinction of procedures belonging to
different cyclic phases. Thisheld truefor IMproceduresoneach
of the three levels of strategic, tactical, and operational IM.

These activities had to be distinguished from the struc-
tures and sociotechnical aspects that possibly exerted an
influence on IM. Structures were necessary prerequisites
or environmental aspects from which procedures were
derived. Typical examples of structures were “the existence
of an IT department” or “the positioning of a CIO and his
responsibilities within the hierarchy of the organization.”1,7

Moreover, the implementation of procedures influenced

people (or were influenced by people), which constituted
the sociotechnical environment.41,42 These structures and
sociotechnical aspects, although they are associated, were
found to be distinct from the professionalism of information
management construct. ►Fig. 1 shows how the profession-
alism of information management construct emerged from
the literature analysis and the expert panel discussions.

Following the definition of the construct, a set of items was
developed, whereby the items reflected activities on the stra-
tegic (five items), tactical (six items) or operational (six items)
level, i.e. the IMdimensions, and could beassessed according to
the elements of professionalism in terms of standardization
and regularity, i.e. whether the activity took place regularly,
irregularly or not at all. Furthermore, IM activitieswere includ-
ed that reflected professionalism from the perspective of
planning, implementing, and evaluating the cycle (►Table 4).

Measuring the Professionalism of Information
Management Construct
Following steps 1 to 3 for the construct definition and devel-
opment of measures, steps 4 to 6 were conducted, to further
answer the second question: “How can the professionalism of
informationmanagement construct bemeasured in a suitable
inventory?” To this end, a first round of utilizing the items for
data capturing and analyzing them by an exploratory
factor analysis (EFA) was performed. The results of the EFA
(►Table 2) confirmed the dimensions of professionalism of
information management as separate factors, i.e., IM on the
strategic, tactical, and operational level. It also led to a slight
adjustment of the item set due to high factor loadings onmore
than one factor or due to variableswith low variance extracted
caused by all factors. The measure of sampling adequacy for
the EFA across all criteria was 0.86 and the total variance
explained by all factors was 66.54%.

Fig. 1 Conceptualization and definition of the construct of the profes-
sionalism of information management (PIM) to a literature research.

Table 4 Items resonating the professionalism of information management (PIM)1

Items Primary phase

Strategic IM Preparation and development of a project portfolio. Planning

Strategic monitoring via targeted evaluations and collection of key figures. Evaluation

Long-term finance and investment planning. Planning

Preparation and further development of an information management strategy. Planning

Strategic control in the form of the prioritization and initiation of projects. Planning

Tactical IM System analysis and evaluation (e.g., process modelling, evaluation of the current state). Evaluation

System specification (e.g., requirements definition, specifications, migration plan). Implementation

System selection (e.g., market analysis, tendering, bid comparison). Implementation

System implementation (e.g., implementation strategy and adaptation). Implementation

System evaluation (information gathering, preparation, and presentation). Evaluation

Project management (project planning, support, and completion). Planning

Operational IM Management and monitoring of the technical performance (e.g., infrastructure, networks).a Implementation

Application support and maintenance.a Implementation

Running of the help desk and/or service desk.a Implementation

Training of clinical end users. Implementation

IT-related accounting. Implementation

Contract management.a Implementation

Abbreviations: IM, information management; IT, information technology.
aThere are overlaps with IT service management.
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Reliability and Validity of Professionalism of
Information Management Measurement
The third question “How reliable and valid is the profession-
alism of information management measurement?” was an-
swered in steps 7 to 8. The second comprehensive survey
based on a revised questionnaire and on an independent
international dataset of answers from 223 CIOs confirmed
the construct of professionalism of information manage-
ment. ►Fig. 2 shows the results of the CFA and confirmed
the tripartite division of IM according to the strategic,
tactical, and operational dimensions.

The item “evaluation of user satisfaction” (introduced
after the expert panel at step 6) was initially defined as an
operational item, but it was loaded on the strategic IM and
finally assigned to it. Despite the moderate to high correla-
tions between the latent variables, psychometric properties
proved to be good overall and indicated the satisfactory fit of
our model to the data (►Table 5).

The professionalism of information management score
system developed from the item set is shown in ►Table 6

together with the corresponding reliability measure Cron-
bach’s α. The professionalism of information management
overall score reflects the mean of how professionally IM
procedures were performed across all three IM dimensions.
The scores are shown for the model version 1 (step 4) and
version 2 (step 7). The professionalism of information man-
agement overall score of version 2 could be broken down into
three countries, i.e., Germany, Austria, and Switzerland, as

shown in ►Table 6. Furthermore, the professionalism of
information management overall score was split into three
IM dimensions, called dimension subscores, and the IM
phases, called phase subscores.

Overall, the scales indicated good psychometric proper-
ties across both survey iterations and stayed stable after
minor adjustments had been made to the scale sets, i.e.,
number and wording of the items. The α value of the
“operational IM” scale decreased from survey one to two
but remained at an acceptable level of above 0.70. The α value
of “evaluation” was very low at 0.28 in the first round. By
splitting an item, the reliability could be increased to 0.56.

There was a rise of the mean values in all professionalism
of information management dimensions as well as in the
overall score from survey one which took place in 2016 to
survey two which took place primarily in 2017. Operational
IM obtained the highest score values, while strategic IM was
the lowest. This finding was consistent across the two

Fig. 2 Confirmatory factor analysis (CFA) path diagram including factor correlations, factor loadings, and error variances (n¼ 223).

Table 5 Goodness-of-fit statistics of the confirmatory factor
analysis (CFA) (robust DWLS estimation)

df χ2 CFI TLI RMSEA SRMR

87 173.202 0.967 0.960 0.067 0.075

Abbreviations: CFI, comparative fit index; df, degrees of freedom;
DWLS, diagonally weighted least squares; RMSEA, root mean square
error of approximation; SRMR, standardized root mean square residual;
TLI, Tucker-Lewis index; χ2, chi square.
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surveys. The scores for the phases planning, implementation,
and evaluationwere the least high for evaluation, followed by
planning. The highest score was achieved for implementa-
tion (individual medians for each professionalism of infor-
mation management item see ►Appendix 2).

Validity was tested by correlating the overall profession-
alism of information management score as well as the sub-
scoreswith two related criteria. The results of the correlation
with the criterion “Do defined IT management processes
exist in your institution in terms of IT governance (e.g. based
on COBIT or ITIL)?” as well as with “Does your institution
have a strategic IT plan and towhat extent is it integrated into
the strategic hospital plan?” are shown in ►Table 7.

All correlations between these criteria and the profes-
sionalism of information management scores yielded signif-
icant results at a significance level of 0.01.

The criterion “strategic plan” correlated to a considerably
high degree with the overall professionalism of information

management score and was decreasingly associated along
the three levels strategic, tactical, and operational IM, thus
reflecting the distinction between the three levels of the
dimension very well. The correlations with the criterion
“use of IT frameworks” resembled the ones with the crite-
rion “strategic plan,” but at a lower level of the correlation
coefficients.

Discussion

Summary
This study shows the results of the development and valida-
tion process for a construct to express the degree of profes-
sionalism of information management in health care and its
measurement instrument. The construct of professionalism
of information management designed from an initial litera-
ture study is composed of the dimensions strategic, tactical,
and operational IM and the elements of professionalism, i.e.,

Table 6 Cronbach’s α, PIM score system, and descriptive statistics

Items α Meanb SDb

Model versiona 1 2 1 2 1 2 1 2

PIM overall 13 15 0.88 0.88 43.2 64.8 18.7 19.2

Germanyc – – – – – 64.2 – 19.3

Austria – – – – – 71.5 – 15.6

Switzerland – – – – – 67.9 – 20.2

Dimension Strategic IM 5 6 0.82 0.81 30.2 54.2 26.1 24.6

Tactical IM 4 5 0.81 0.81 44.9 60.7 17.4 23.4

Operational IM 4 4 0.91 0.74 57.8 85.7 24.7 20.1

Phase Planning 4 4 0.79 0.81 33.2 64.8 27.1 28.4

Implementation 7 8 0.85 0.81 52.1 74.2 18.5 18.9

Evaluation 2 3 0.28 0.56 32.0 39.5 21.2 22.9

Abbreviations: α, Cronbach’s Alpha; IM, information management; PIM, professionalism of information management; SD, standard deviation.
aModel version 1 (n¼ 164)—first survey; Model version 2 PIM overall and operational IM (n¼ 223), strategic IM and tactical IM (n¼ 224),
implementation (n¼ 223), planning and evaluation (n¼ 224) —second survey.

bValue range 0 to 100.
cGermany (n¼ 199), Austria (n¼ 11), Switzerland (n¼ 13).

Table 7 Correlation results to the measurement of validity

A strategic IT plan exists and is integrated
into a strategic hospital plana

n Defined IT management processes in
terms of IT governance (COBIT, ITIL) existb

n

PIM overall 0.57c 223 0.36c 223

Strategic IM 0.56c 224 0.33c 224

Tactical IM 0.47c 224 0.30c 224

Operational IM 0.39c 223 0.24c 223

Planning 0.57c 224 0.32c 224

Implementation 0.50c 223 0.31c 223

Evaluation 0.42c 224 0.30c 224

Abbreviations: COBIT, control objectives for information and related technology; IM, information management; IT, information technology; ITIL, IT
infrastructure library; PIM, professionalism of information management.
aCorrelation according to Spearman-Rho.
bCorrelation according to point-biserial.
cThe correlation is significant at the 0.01 level.
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the standardization and regularity of procedures as well as
the distinction between the planning, implementation, and
evaluation phase. All IM procedures in the three dimensions
and the three phases are described regarding how standard-
ized they are and how regularly they take place.

Validity of the Construct
The professionalism of information management construct
reflects the degree with which an organization forces and
realizes the implementation of an integrated strategic IT
plan. This is demonstrated by the significant and consider-
ably high positive correlation of the professionalism of
information management overall score with the strategy
criterion. This finding is supported by the literature which
highlights the importance of strategic IM for tactical and
operational IM.1,7 Similarly, the implementation of IT frame-
works is related to the professionalism of information man-
agement construct as is indicated by the significant and
positive correlation with professionalism of information
management overall and the decreasing positive correlations
from strategic to operational IM. However, this finding is less
pronounced as in the case of the implementation of the
strategic plan, which is mirrored here by all the scores. This
result is backed by the literature that confirms that these
instruments lead to formalized procedures and process
empowerment.8,21

Strength of the Construct—Development of a
Construct Stable Over Time
Two consecutive comprehensive surveys and the resulting
factor analyses (EFA and CFA) confirmed the structure of
professionalism of information management regarding its
dimensions. Reliability and validity showed good results for
the construct in terms of its IM dimensions and phases. Thus,
a model for the professionalism of information management
construct that is stable over time could be developed. It
embraces a conclusive explanatory model for the operation-
alization of professionalism of information management
from which a measurement instrument was compiled. The
professionalism of information management construct thus
constitutes the basis of a reliable and valid instrument for
assessing the degree of professionalism of information man-
agement that can be utilized in many practical ways, e.g., for
benchmarking health care institutions—also across countries
as well as for individual assessments of a single institution.
The development of the professionalism of information
management construct stands out in relation to other matu-
rity models in health care, such as EMRAM (Electronic
Medical Records Adoption Model),47 due to its IM focus
and in particular due to the transparency of what is mea-
sured and how it is measured (reliability and validity).
Compared with other measurements of IM maturity such
as COBITor ITIL, professionalismof informationmanagement
can be easily used for population-wide assessments. From a
scientific point of view, it may also serve for gaining better
insight into information system success and other phenom-
ena that strongly depend on a professional IM.

Adjustments of the Measurement Instrument
The professionalism of information management measure-
ment instrument differed between the two surveys as some
itemshad tobechanged(asdescribed in “ScalePurificationand
Refinement (Step 6)”) in accordance with the experts’ votes,
such as the addition of an item on strategic risk management.
Therefore, the instruments are not entirely identical. There
were considerable and consistent differences in the PIM score
magnitude between the first and second survey with higher
values in the latter measurement. The aforementioned adjust-
ment of the items could have led to this finding. These results
can also reflect an actual increase from the first to the second
measurement point. This cannot be totally ruled out as IM has
gained more attention recently.48

Empirical Survey Results: PIM Score
The focus of this work was put on the development of the
professionalism of information management construct and
its related measurement tool resulting in a score system.
However, the empirical findings of the two successive sur-
veys in addition reveal facts about the status of IM and its
professionalism. In particular, it can be seen that the profes-
sionalism of operational IM is the one that is most pro-
nounced compared with tactical and strategic IM. This
indicates severe deficits in these areas. Maybe these activi-
ties are not given high enough priority by the top manage-
ment teamof the organization. It could also be due to a lackof
staff in the IT department and a high workload so that only
the most urgent operational tasks can be performed. Simi-
larly, it could be a matter of competencies. Not all IT
managers are trained to take on responsibilities at the
strategic level. Themissing strategic orientation is associated
with the findings that the planning and implementation
scores were higher than the evaluation score. It indicates
that projects are planned and implemented, but that sus-
tainablemonitoring and steering according to the evaluation
results rarely take place.

Limitation
When interpreting the results, various limitations must be
taken into account. This study is limited with regard to the
response rates of the two surveys of 12.7 and 13.4% (included
answers) that might have caused a nonresponse bias.

Furthermore, focusing on Austria, Germany, and
Switzerland, the empirical evidence stems from German
speaking countries. However, the professionalism of informa-
tion management construct as well as the corresponding
measurement tool draw extensively on the international
literature and thus incorporate a perspective that ensures
generalizability.

It could be argued that the three IM dimensions, i.e.,
strategic, tactical, and operational IM, are not distinct because
there is a high intercorrelation between the three levels.
However, we do not assume that these dimensions are inde-
pendent either, which is why a low or nearly zero correlation
wouldbesurprising.Giventhat theCFA isnot rotatedoblique, a
“medium-strong” correlation is acceptable.49

Methods of Information in Medicine Vol. 59 No. S1/2020

Professionalism of Information Management in Health Care Thye et al. e9



In terms of reliability, the operational IM showed a slight
decreasebetween thefirst and second survey, possibly due to
the adaptation of the questions. Theα value of “evaluation” in
the first round amounting to 0.28was very low. By adding an
item on user satisfaction, the value could be increased to
0.56. Further items should be added in future rounds, if
applicable. Generally spoken, the reliability values, however,
remained acceptable.

Future Work
In addition to specifying the professionalism of information
management construct consisting of strategic, tactical, and
operational IM as well as of the distinction between the
planning, implementation, and evaluation phase, the litera-
ture discusses a further effect on professionalism of infor-
mation management. The relevant literature suggests an
influence on professionalism of information management
exerted by the IT relevant structures and sociotechnical
aspects, i.e., the resources and position of the CIO, profes-
sionalism of information management.7,50 Future
approaches could, therefore, examine which effects struc-
tures have on the PIM scores, e.g., whether there are struc-
tures that can increase the professionalism of information
management. It also becomes possible to investigate the
extent towhich professionalism of informationmanagement
has an impact on IT outcomes, e.g., on IT innovations as well
as IT quality and how it relates to the sociocultural aspects of
innovation and change.

It is also worth considering not only to concentrate on
CIOs but also to include the voice of the chief executive
officers (CEOs) on this topic to obtain a more comprehensive
picture. This point of view promises new insights because it
is particularly the CEO who decides about IT in hospitals and
health systems today.51

To implement the PIM score as a permanent measure of
the professionalisms of IM, it should continue to be surveyed
within the framework of benchmarking rounds. This allows a
long-term view on the evolution of IM to be obtained. By
means of a benchmark, it can provide scientific information
and it directly reflects the results to practitioners.

Conclusion

Using an iterative process, we could define a construct as
well as develop a reliable and valid instrument to measure
it. The degree of professionalism of information manage-
ment is defined by the dimensions of strategic, tactical, and
operational IM as well as by the elements of professional-
ism, i.e., the standardization and regularity of the IM
procedures and their allocation to the planning, imple-
menting, and evaluating cycle. Thus, professionalism of
information management as a construct and assessment
tool can be used for various practical and research pur-
poses, e.g., for national and international comparisons of IM
capabilities or as predicting constructs of health IT matu-
rity and information systems success. As a result, profes-
sionalism of information management can serve as a
catalyst for best practice or the science-practice dialogue,

in which it identifies the potential for IM improvements at
the individual, organizational level as well as at the level of
the health care system.

Annotations

Parts of this work were published at the International
Conference on Wirtschaftsinformatik (WI 2017) in St.
Gallen52 (first study on the professionalism of IM and its
dimensions. Hypothesis-based research model taking into
account IT governance and IT entrepreneurship) and the
Medical Informatics Europe (MIE 2018) in Gothenburg53

(excerpt and slightly modified analysis of professionalism
of information management in a reliable and valid way in
German hospitals as well as the impact of hospital character-
istics). However, none of the publications embrace the full
stepwise development of the professionalism of information
management construct and its measurement.
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Appendix 1 Extract of the questionnaire from the second quantitative survey

Question Response options

Are the following information management activities or procedures performed in your hospital?
I. Strategic tasks and processes

• Preparation and further development of an information management strategy. Regularly/Irregularly/Not at all

• Strategic controlling in terms of IT project management including project portfolios. Regularly/Irregularly/Not at all

• Long-term finance and investment planning. Regularly/Irregularly/Not at all

• Strategic risk management (e.g., maintenance of emergency plans). Regularly/Irregularly/Not at all

• Evaluation of IT efficiency benefits. Regularly/Irregularly/Not at all

Are the following information management activities or procedures performed in your hospital?
II. Procurement and implementation

• System analysis and evaluation (e.g., process modelling, evaluation of the current state). Regularly/Irregularly/Not at all

• System specification (e.g., requirements definition, specifications, migration plan). Regularly/Irregularly/Not at all

• System selection (e.g., market analysis, tendering, bid comparison). Regularly/Irregularly/Not at all

• System implementation (e.g., implementation strategy and adaptation). Regularly/Irregularly/Not at all

• Further cooperation with manufacturers (for product development/enhancement). Regularly/Irregularly/Not at all

Are the following information management activities or procedures performed in your hospital?
III. Operational tasks and processes

• Application support and maintenance. Regularly/Irregularly/Not at all

• Management and monitoring of the technical performance (infrastructure and networks). Regularly/Irregularly/Not at all

• Training of clinical end users. Regularly/Irregularly/Not at all

• Evaluation of user satisfaction. Regularly/Irregularly/Not at all

• Running of the help desk and/or service desk. Regularly/Irregularly/Not at all

Do defined IT management processes exist in your institution in terms of
IT governance (e.g., based on COBIT or ITIL)?

Yes/No

Does your institution have a strategic IT plan and to what extent is it i
ntegrated into the strategic hospital plan?

We have no strategic IT plan/We are developing a
strategic IT plan/There is an IT plan, but it is not
aligned with the hospital strategy/The IT plan is
aligned with or an integral part of the
hospital strategy.

Abbreviations: COBIT, control objectives for information and related technology; IT, information technology; ITIL, IT infrastructure library.

Appendix 2 Individual medians of professionalism of the information management items (n¼ 224)

Item Dimension Primary phase Median IQR

Application support and maintenance Operational Implementation Regularly Regularly

Management and monitoring of
the technical performance (n¼ 223)

Operational Implementation Regularly Regularly

Running of the help desk and/or service desk Operational Implementation Regularly Regularly

Training of clinical end users Operational Implementation Regularly Regularly to irregularly

System implementation Tactical Implementation Regularly Regularly to irregularly

Long-term finance and investment planning Strategic Planning Regularly Regularly to irregularly

System selection Tactical Implementation Irregularly Regularly to irregularly

Strategic risk management Strategic Planning Irregularly Regularly to irregularly

Strategic controlling in terms of IT project
management including project portfolios

Strategic Planning Irregularly Regularly to irregularly

System specification Tactical Implementation Irregularly Regularly to irregularly

Preparation and further development of an
information management strategy

Strategic Planning Irregularly Regularly to irregularly

Further cooperation with manufacturers Tactical Implementation Irregularly Irregularly

System analysis and evaluation Tactical Evaluation Irregularly Irregularly

Evaluation of user satisfaction Strategic Evaluation Irregularly Irregularly to not at all

Evaluation of IT efficiency benefits Strategic Evaluation Not at all Irregularly to not at all

Abbreviations: IQR, interquartile range; IT, information technology.
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