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Abstract- Readiness assessment provides a proper image of the existing conditions and an explanation of

facilitated operational plans and functional approaches to successful implementation of electronic health

record. Readiness assessment requires indices adjusted to particular conditions in each country. Therefore, the

present study attempts to provide an acceptable model in Iran and to provide an assessment of public and

teaching hospitals in medical education university. After reviewing related papers and descriptive study of

five selected countries, the initial model was designed in the form of a questionnaire for analysis through

Delphi and distributed among 30 experts nationwide. Along identification of components in the proposed

method, a 7-point Likert scale was used to determine priority of each component. Then, all general -education

hospitals at Tehran University of Medical Education were examined based on this model in terms of total,

relative, or no readiness. The final model was designed in five dimensions: cultural, leadership and

management, technical infrastructure, governance and operational dimensions; Educational Hospitals were

evaluated in this dimension. 28.6 % of general — teaching hospitals are ready for pre-implementation. It seems

to establish uniform strategic and executive team in Health center is essential for the preparation them in

abovementioned area in the least possible time.
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Introduction

In implementing Electronic Health Record (EHR),
assessment, particularly readiness assessment, is the first
and the most important step prior to implementation and
helps identification of processes for ranking priorities in
EHR implementation and establishment of required
operational functions to support process optimization in
EHR implementation (1-2). Readiness assessment must
involve comprehensive measures which indicate an
organization readiness for future planning which usually
covers such primary areas as organizational culture,

management and leadership, operational and technical
requirements (3-4). Lack of organizational readiness is a
major contributor to EHR failure in the health industry
(5). Readiness assessment activities virtually clarify
required concepts and paths toward implementation of
complex health information technologies exemplified by
EHR (6) . Readiness assessment is also a way to identify
potential causes of failure in innovation (7) . Therefore,
the author decided to provide a properly localized model
for Iran and also examine readiness state in public and
teaching hospitals directed by Tehran University of
Medical Education based on the final model.
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Materials and Methods

First, by reviewing the literature, using library
resources and related databases, and examining
prominent dimensions in EHR pre-implementation in
five selected countries (Countries with substantial
experience in the field of information technology and
EHR systems , a substantial and systematic actions done
in this area or because of its affinity with our country
including England, Denmark, Singapore, Canada, and
the United States), a descriptive-comparative approach
was employed to prepare an initial pre-implementation
model for EHR though Delphi. The validity of data
obtained through comparative studies was confirmed
based on content validity by reviewing the literature and
by seeking opinions from scholars and experts. The
reliability of the data was also confirmed using a value
of 0.89 obtained for Cronbach alpha. Based on the main
components of the proposed model (culture,
management and leadership, governance, operational
and technical infrastructure) a Delphi-based 7-point
questionnaire (with 1 being the highest and 7 being the
lowest value) was prepared and submitted to 30 experts
around the country. These experts should be specialized
in health information management, medical informatics,
and related researcher with at least three years of
experience in this area in academic institutes and Iranian
Ministry of Health. Given the approval of over 90
percent of the experts, the Delphi survey was carried out
in one step.

In addition, to determine the level of readiness for
EHR pre-implementation in hospitals, all public
teaching hospitals of Tehran University of Medical
Education were examined. For this purpose, a
questionnaire with a reliability of 0=0.94 was prepared
based on expert opinions on required components in
operational evaluation of EHR pre-implementation at
hospitals. The components were assessed in three states:
finished, unfinished, and in progress. In descriptive
statistical analysis, a score ranging from 0 to 2 was
assigned to each state. Maximum and minimum scores
for each component was determined based on the
respective priorities in the final model, and a three-class
categorization was obtained: not ready (first 33% of
maximum score or 1-2 score), relatively ready (second
33% of maximum score or 3-4 score), and ready (top
33% of maximum score or 5-6 score). This study was
approved by the Ethical Committee of Tehran
University of Medical Sciences. Participation in this
study was voluntary, and informed consent was obtained
from all of the participants. All information obtained
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from the participants was keep confidential.
Results

Based on the examinations, components of the
proposed model were presented in terms of readiness for
pre-implementation: organizational readiness, structure
readiness (8), culture readiness (9), management and
leadership readiness (8-11), operational readiness (8-
9,11), governance readiness (12), and technical
readiness (3,8,10).

Cultural readiness

Acceptance by stakeholders (9,10,13,14); demand
finding and acceptance of E-health records clinical
practitioners (13-15), that is systematic acceptance of IT
(15,16) by heath and healthcare practitioners (8,17-20);
participation of stakeholders in the implementation
(6,15-17,21) including participation in decision making
(22), evaluation, system selection, and implementation
(21,23,24), and participation of senior managers in
promoting knowledge and culture (25); raising the level
of stakeholders’” awareness of expectations in
implementation through training (26) and promoting
EHR culture through training (18); understanding new
interaction (10); commitment to implementation
according to a preplanned timeline (22,26); motivating
healthcare  practitioners  (27); commitment to
implementation of required process and changes in
workflow parallel to implementation (6); other related
issues (e.g. determining and accepting mode of
interaction with patients (10), readiness to deal with
challenges and obstacles (8), proper relationships
between system developers and clinical staff (26), and
accepting regular assessment and modification based on
feedbacks (28).

Management and leadership readiness

Considerable contribution by managers and leaders
in acceptance of HER (27); participation in planning
(15,26) and project initiation document (PID)(7,26,29);
preparing a plan to communicate the advantages of
implementation (26,30-31); preparing a strategic plan
(27-28,32-34); determining and defining identifiers (26);
defining and designing business case (10,21,23,26,31);
defining initial key dimensions (5,22,24,35) including a
list of expectations (36-37), needs, users (22), potential
uses (23,26) and management of stakeholders (29, 38);
forming a strategic team; building up an executive team
(15,29,33,39) and related workgroups for each area (22);
focus on change management (changes in work
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strategies)(26,29,31); participation in information/data
architecture (27,40-41); planning for Information
Management readiness (14); preparing a special plan for
hardware-to-software record conversion (26)
(documents, support plans, data transfer and removal
method, etc)(21,38);  identification of human
(10,21,26,38) and financial resource (10,12,14,26,29);
participation in creating strong public support (through
health policies and based on implementation
objectives)(26); pilot implementation (21,24,26,38);
focus on main components of the project management
(14); focus on the provision of patient-oriented
healthcare(18);  balancing national and local
management (23); balancing organizational roles (7);
defining policies, procedure and techniques to motivate
(26) movements toward goals (14); determining the
needs for changes in processes (42); best practice
workflows (includes: identifying the ways to success,
goal-oriented implementation, integration, proper
training; predicting double efforts and redundancies;
building specialized groups for implementation) (22,43).

Governance readiness

Strong (public) support for implementation (26);
EHR implementation strategies (12) and implementation
based on the existing laws and regulations (44-45);
coordination  between  governance and EHR
implementation strategy (12,15); having IT-related
strategies (15) (security, information/data quality (46));
having clear policies for EHR implementation (36);
making clear decisions in connection to IT (12) and
responsibilities; clear definition of roles (22); having
national rules for data sharing (47); accessibility of
foreign financial support (15); access to internal assets
and facilities with reusability at organizational level for
interoperability (48); governance capacity of human
resources at organizations for large-scale projects
similar to EHR implementation (15).

Technical infrastructure readiness

Having a network equipped with physical security
system and proper bandwidth (49) (network
configuration, components, equipment, technology, and
protocols); design and implementation of networks at
province level (50); communication infrastructure
(29,50) (for hospitals and healthcare centers and other
centers at national and provincial levels); determining
general software at national level (21,38) (programming
language, operating system (49) (e.g. Unix),application
program e.g. VB, SQL) (26,49), defining databases (49);
having  required hardware (21,38) including
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input/output, processing, storage, memory, backup,
facilities like computers, terminals, and workstations;
peripheral facilities (49) such as printers; security
considerations (38); solution architecture (e.g. interfaces
for different users, data repository, data warehouse
messaging services, data interaction exchange) (40);
scalability considerations'(49).

Operational readiness

Reinforcing  legal  frameworks  for EHR
implementation including confidentiality policies
(18,26), data protection security policies (security
infrastructure and clinical security) (26), Existence of
privacy policy and access to clinical information (26)
based on the defined roles, policies, protocols, and
particular methods based needs (51); training (26,52)
including defining training content and its modules (38),
evaluation of staff to identify the level of their skills
(21,29), training strategies (29), training programs
(21,53), training methods and techniques (53); process
review and modification process (18,40), controlling
workflows (9,43), reviewing the existing processes
(30,54), defining required processes, redesigning
workflow and identifying gaps in the existing and ideal
conditions (15,38,55); managing relationships with
vendors and selecting systems (11,26,43); care
management (9); developing a program for user
registration (21,29,38,56).

Results from Delphi indicate that none of the
components in the culture readiness were rejected.
Average score for the main components ranged from 1.6
to 2.07 indicating that experts totally agreed or agreed
with the components. With regard to management
readiness, the highest level of disagreement was
observed at 6.7% with an average score ranging from
1.24 to 1.97 in the agreement area, indicating total
agreement for a major part. The highest priority was
given patient-oriented services and then strategic plan.
For governance readiness, the experts agreed with most
components at 96.6% with an average score ranging
from 1.47 to 2.38. With respect to technical readiness,
disagreement was at 7.1%, in agreement area highest
priority was given to security consideration in
infrastructures with 100% agreement in the first quartile,
and the lowest priority was given to scalability
considerations with an average score of 1.82. For
operational readiness, the data indicated an agreement

'In electronics (including hardware, communication and software), sca
lability is the ability of a system, network, or process, to handle a
growing amount of work in a capable manner or its ability to be
enlarged to accommodate that growth
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with most components at a percentage greater than or
equal to 93.1% with the highest score being assigned to
the legal framework and the lowest priority given to
healthcare management with an average score of 2.1
(Figure 1).

readiness, except for proper relationships between
system developers and clinical staff that have been
carried out in 42.9% of hospitals, other component have
been taken into account at 28.6% of hospitals. Rows 1,
8,9, and 11 in Table 1 have not been implemented in

In addition, readiness assessment at general-teaching

any hospital.

hospitals (Table 1) shows that components of the culture

Readiness model for EHR pre-implementation in Iran

Operational readiness | Culture readiness
Management and leadership readiness
Bl Reinforcing legal framework for EHR
implementation EHR { A.5= 1.37) > g Total acceptance EHR by stockholders
P2 Training { A.5= 1.38) P1 Patient-oriented care { A.S=1.24) P (AS=1.6) _
; — stockholders contributions in system
Process reviewing and modification { A.S= L. pliatesicplan A S Lis) i i =
P3 159) & T Human & financial resource 1TplementM1un( A 1'.6) ;
- - — identification { A.S=1.53) P2 (Improvemen_t of application culture
57 Management of relationship with vendors P3 — : , through education A.S=1.67)
and system selection{ A.5= 1.82) Building up an EXeElINEl e and EHR acceptance by the clinical
P5 | care management({ A.5=1.88) Work-group.s ( AS* ?'53) P3 dimension (systematic acceptance of IT
Planning for applicators registration P4 Identification of initial key among the health care agents ) A.S=
Pé6 (A5=2.10) components ( A.S=1.55) 1.7
=== Building up a strategic team ( A.S= P4 stockholders Knowledge improvement
1.59) (AS=176)
Motivation of the health idl
Ps Identification rate of the needs for Ps { ‘:é\fll 07%0 BUE L PIOHERE
Cha?ges L procesi%s, and‘:esst_ plrraéc;tlce Pé Commitment to the performance of the
performance workflaw ( A.5=1.59) needed processes ( A.S=1.97)
Governance readiness Focus on main components of project P7 | Understanding new interaction s { A.S=
P6 management ( A.S=1.64) _Commitmen_t to program
Contribution to strong government B3 1_mple:mentan(in i thepredicted
< timeline{ A.S=2.07)
support { A.S=1.64) = o doal ot ahall
P1 IT-related strategies ( A.S=1.47) Focus on change management % E;Zpg{)estatc(l)es? n ;V:l % dilenges
P2 Alignment between EHR implementation ( = gclélgl)lgmg PO RIEIE ST AR 5 Establish a system of
AS=148) e . g 1 comimunication between creators
P3 Having EHR implementation strategy ( A.S= P8 Defining identifiers { A.5=1.70) = and clinical staff{A.8=2)
1.53) Po Creating proper balance in national i The ongoing evaluation and
P4 National rules for data sharing EHR ( A.S= and local management ( A.S=1.72) S improvement based on feedback
1.54) pro | Pre-implementation piloting (A.S= = received(A.S=2)
Ps Clear decisions for IT and roles ( A.S=1.55) L7 _ 5 | Acceptance of new ways to
— - Designing business case ( A.S= interact with ill{A.5=2.28)
Pé Clear decision related IT and responsibilities ( 1.83)
AS5=163) Creating balance in organizational
P7 Strong government support for EHR. P11 roles { A.S=1.83)
implerpe_n_t aLion.( e L0} : s Technical Infrastructure
Ps accessibility to internal resources for Deﬁqmg policies, _pro_cedures, and
interoperability ( A.S=1.90) techniques for motivation ( A.S=1.83)
governance over capacity of human resource .. P1 | Security considerations ( A.S=1.20
P9 for large-scale projects (A.S=2.07) Contribution in PID development ( Y e ( )
___ ] AS=1.86 Communication infrastructures (between
P10 chejs;b&l)ty to external financial support ( s Planning for information management P2 | hospitals and other centers) ( A.S=1.37)
) : readiness ( A.5= 1.86) Required software at national level (
pi1 | ccessibility to foreigner financial support Contribution to data/information P3 | AS=141)
(A5=1238) architecture ( A.5=1.86) py | 2network equipped with physical
pr3 | Defining a clear plan for steps of hard- security system and required bandwidth
to-soft record conversion { A.5=1.93) ( AS=143)
Preparing a plan for introduction to
P14 advantages of implementation { A.S= P5 | Required hardware ( A.S=1.73)
1.97) Designing and implementing network at
P6 | provincial level (A.S=1.79)
P7 | Scalability considerations ( A.S=1.82)
Architecture of messaging, interactions,
P8 | data exchange, data storage, interface,
and user type (A.S=1.62-1.90)

Figure 1. Iran EHR pre-implementation Model (p= priority and A.S= Average Score)
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With respect to management readiness, 87.7% of
components are in progress or unfinished at 71.4%.
Except for 100% participation of management in this
area, the largest finished portion was observed for
system uses and users (57.1%) and the finished portion
for the rest of components was smaller than or equal to

42.8%. For governance readiness, all components except
for clear IT decisions in hospitals and defining the
related responsibilities for it (28.6%) were finished at
14.2% in the hospitals studied here.

Table 1. Frequency distribution for dimensions of readiness assessment in EHR pre
Leadership & Management area

Component

Finished Unfinished In
progress

NO % NO % NO %

Preparing and confirming operational strategic plan (for hospital) for EHR implementation 2 28.6 2 28.6 3 42.8
Identification of key dimensions in EHR 2 28.6 3 42.8 2 28.6
Identification of uses and users 4 57.1 3 42.9 - -
Planning for promoting advantages of implementation for stakeholders 3 42.8 3 42.8 1 14.4
Planning for information management readiness - - 2 28.6 5 71.4
Planning for hard-to-soft record conversion 1 143 1 143 5 71.4
Significant participation of managers and leaders in planning 7 100 - - - -
Plan setting, regular planning, documentation, and defining roles and responsibilities - - 4 57.1 42.9
Creating proper link and balance between hospital management in project implementation and national- 3 49 4 571 ) )
local management ' '
Implementation of initial (main) dimensions of project management 3 429 4 57.1 - -
Planning for changes in workflow toward best practice 2 28.6 - - 5 71.4
Participation in creating strong government support through policies that match implementation goals 2 28.6 5 71.4 - -
Announcing organizational policies and methods for motivation 1 14.3 4 57.1 2 28.6
Supplying financial-managerial resources 1 143 6 85.7 - -
Supplying human resources in hospital 2 28.6 5 71.4 - -
Strategic & executive team
Forming a strategic team in hospital for EHR implementation 2 28.5 3 429 2 28.6
Forming special workgroups 1 14.2 3 429 3 429
Forming a project executive team 1 14.3 5 71.4 1 14.3
Cultural area
Overall acceptance for EHR and IT system(systematize acceptance them by practitioners ) - - 5 71.4 2 28.6
Stakeholders’ team participation in planning, decision making, assessment, and selection 2 28.6 3 42.8 2 28.6
Stakeholders’ team participation in system implementation 2 28.6 3 42.8 2 28.6
Increasing stakeholders’ awareness of EHR implementation expectations through training 1 14.2 3 429 3 429
Promoting EHR application culture through training 1 142 3 42.9 3 42.9
Stakeholders” Acceptance and Understanding of new forms of communication 1 14.2 3 429 3 429
Accepting proper communication between system developers and clinical staff 3 429 3 429 1 14.2
Hospital and participants’ commitment to program implementation based on the predefined timeline - - 5 714 2 28.6
Managerial, clinical, administrative, and financial personnel’s commitment to implementation of
. - - 4 57.1 3 429
processes and changes in workflow
Creating required conditions for readiness of staff to face challenges and obstacles 1 14.3 4 57.1 2 28.6
Creating acceptable conditions for regular assessment and modification based on feedbacks - - 5 71.4 2 28.6
Governance area
) Ex1sFence of a strong leverage (public) for supporting the implementation process of E-health records 1 142 3 49 3 429
in hospitals
Synergism of the implementation strategy of E-health records with governance in hospital 1 142 3 42.9 3 42.9
Clear decision making related to IT in hospitals and defining the related responsibilities for it 2 28.6 2 28.6 3 42.8
mlggar definition of roles (having execution guarantee for roles and responsibilities ,formalization of 1 142 3 4.9 3 429
Defining the rules adopted to national rules for data sharing - - 5 71.4 2 28.6
Accessibility to assets and internal facilities with repeated usage (at organizational level) 1 14.3 5 71.4 1 14.3
Access to foreign financial supports 1 143 5 71.4 1 143
Defining the human resource provision for implementing the E-health record 1 14.3 4 57.1 2 28.6
Operational area
Evaluation and revision of the legal framework for the implementation of E-health record based on the
. o 1 14.2 3 42.9 3 429
hospital needs and situation
necessary Prediction for education regarding to implementation 1 14.3 5 71.4 1 143
Investigating and reforming the processes and related clinical and non clinical workflow 3 42.8 2 28.6 2 28.6
Definition of the management procedures for the system change” 1 14.3 4 57.1 2 28.6
Designing the registration program in different levels of hospitals for users 1 14.3 4 57.1 2 28.6
Suitable management for relationship with vendors and selection of suitable system - - 6 85.7 1 14.3

" Providing the care management strategy , defining health care components and related issues ( designing the quality indices for improving the quality
care and defining the effective roles in patients results through health care management
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Table 1 shows that in operational readiness, process
reviewing and modification and clinical/nonclinical
workflows were finished in 42.8% of hospitals.

Only 14.3% of hospitals finished other components.
Therefore, majority of hospitals (over 85.7%) have not
finished these components or have them in progress,
with the largest portion of unfinished components.

Table 2 shows that components of technical
infrastructure readiness, except scalability that have
been carried out in any hospitals and relational
infrastructure for hospital and other center maximum
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in%14.3 in hospitals, other component have been taken
maximum in %57.1 hospitals. Finding in network
section shows %71.6 of component were finished or in
progress in over %71.6 hospitals. Except providing
protocol item that was not finished in hospitals, in
section of Defining and selecting the supporting
software for EHR adopted to define cases at national
level in hospitals, %62.5 of component were finished in
%57.1 of hospitals .In other section in this area
maximum, finished component were %28.4.

Table 2. Frequency distribution for dimensions of readiness technical infrastructure procedures in EHR
pre-implementation in general-teaching hospitals of Tehran university of Medical Education

General (Basic) component

Finished  Unfinished In
progress

NO % NO % NO %

Defining the architectural model of the system (without contribution in ranking ) 4 57.1 1 14.3 2 28.6
Defining and providing the suitable relationship infrastructure between providers and service recipients 4 57.1 1 143 2 28.6
providing the suitable relationship infrastructure for hospitals and other local ,regional and national 1 14.3 4 57.1 2 28.6
centers

Providing the needed hardware

4 57.1 2 28.6 1 14.3

Attention to scalability design and implementation of the system (scales for defining the product ability - - 7 100 - -

and providing indexes)
Security considerations
Network

Performing the needed actions for designing and establishment of network
Providing the suitable configuration for network and EHR architecture

Design of the suitable topology for the network
Definition of the network components

Defining the network equipment (Hob, Bridge, router, for the connection of different networks ,

switch, multiplexer , modem)
Defining the network protocol(data send —receive rules)

Unlimited access to internet (without involving in ranking)

3 42.9 4 57.1 - -

4 57.1 2 28.6 1 14.3
5 71.4 2 28.6

4 57.1 1 14.3 2 28.6
4 57.1 1 14.3 2 28.6
5 71.4 2 28.6 - -

- - 7 100 - -

3 42.9 4 57.1 - -

Defining and selecting the supporting software for EHR based on defined cases at national level:

in hospitals
Programming language
Application system (windows , Unix based systems such as Linux)
Defining the database
Application software in database management system

Interface/ integration application programs (word , Excel, Access , PowerPoint , Outlook)
Application program needed for clinical , para clinical and management dimensions

uses of organizational components and services (electronic) in hospitals in clinical dimension

uses of organizational components and services (electronic) in hospitals in management dimension

Consideration of the architecture of special solutions
Interface architecture for different users
Architecture of database , data repository and data warehouse
Architecture of messaging , data interaction and exchange
Other
Suitable actions for design and providing database and data storage
Design and usage of search engine
Design and usage of rules engine
Design and usage of middleware

Attention to the implementation of interactive/ exchange standards and homogenization - -

2 28.6 2 28.6 3 42/9
4 57.1 2 28.6 1 14.3
4 57.1 2 28.6 1 14.3
4 57.1 2 28.6 1 14.3
4 57.1 2 28.6 1 143
2 28.6 5 71.4 - -
4 57.1 1 14.3 2 28.6
3 429 1 14.3 3 42.9
7 100 - -
2 28.6 5 71.4 - -

1 14.3 6 85.7 - -

6 85.7 1 14.3
7 100 - -
- - 7 100 - -
7 100 - -
7 100 - -

Discussion

For the culture readiness for EHR pre-
implementation, the final model was developed with ten
components and eight priorities based on the mean
scores and priorities (Figure 1). In culture readiness
model in Iran, since participation of stakeholder has

been given the highest priority, the components may be
ordered based on expert opinions as follows:
stakeholders’ participation in the implementation;
decision making, system selection and evaluation; senior
managers’ participation in promoting knowledge, skills,
understanding of security, enhancing automation,
participation by all relevant organizations such as
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pharmacies, social security, and insurance companies in
national implementation of the system. Based on the
expert views, presence of IT and HIT personnel —
especially senior managers and project leaders — doctors,
and service providers — boards and academic colleges —
were identified as priorities 1 to 4 in this area. In the
subcomponent decision making and system selection
and evaluation, the highest priorities are given to the
presence of members and representatives of relevant

committees, researchers, and patients after four
abovementioned priorities and in implementation
subcomponent the lowest priority was given to

participation by patients and citizens. In his star model,
Golden states that there is no accessible leverage for
healthcare leaders and policymakers that do not directly
affect values and culture; rather, culture and values are
indirectly changeable. This is not in line with the
findings of the present study. However, he emphasizes
the use of motivating methods as suggested by the
present study (57). In Ash model about successful
factors for CPOE, he integrated environmental factors
including motivation, cooperation and trust, and
determining values for users (58). In people-process-
technology model, Curtis emphasizes the significant role
of participation by individuals in changing systems and
implementing new systems which require the improved
level of awareness, knowledge, skill, and motivation

(59). Kotter et al., focuses on the formation of group
with sufficient power to direct changes, promote
activities, provide trainings for new behaviors, improve
culture and awareness, and create proper links based on
perspectives and strategies. Such proposition is
consistent with the findings of the present (60) . In
studies conducted on designing EHR implementation
readiness assessment tools in California, the highest
priorities were given to the proper understanding of
EHR, readiness for achieving higher-quality care,
involvement by doctors, personnel, and patients, their
mode of involvement in clinical and managerial
decisions, and establishing communication processes to
balance patient-provider relation which are in line with
Priority 1 (two components) and Priorities 3 and 7 in
culture readiness assessment in the present study (10).
Ahlstrom et al. emphasized readiness for change in the
organization, employee participation, cross- and intra-
department connections, and involvement by leaders,
senior managers, and researchers in solving problems
and dealing with challenges (8). In cultural area,
readiness of hospital studied here (Table 3) ranged from
3 to 4 indicating a relative readiness: 14.3% of hospitals
scored 5-6 (complete readiness), 28.6% showed relative
readiness and the rest fell in the range 1-2 showing no
readiness.

Table 3. Assessment of the practical preparation in EHR pre implementation based on the proposed model
for Iran in general-teaching hospital of Tehran university medical science, Iran

Hosbitals Hospit  Hospit Hospit Hospit Hospit Hospit Hospit Readine
P all al2 al3 al4 als al6 al7  sslevel

] = = ] ] ~ = ]

E’. Z "ﬁ. Z E’. Z g’. Z E’. Z =4 Z E’. Z g’. Z
= § o3 § o x g o x g ° 1§ o= & xS & =8 &
© o o o © o = o B o =

. E B3B3 e B g2 B g2 EFEE SR EGEEF
Situation S i85 g eSiefiasiaszeasierie
o o :' o & :' [ :' o & E' o o :' o o :' [ :' o 8 :'
2 2 e &2 20 & 220 & 28 & 2 2 20 & 20 & 20
5 & 5 & 5 & 5 2 5 & E A4 5 & 5 &
a 2 g A a z A A
. O < A O T a4 o < a o < O < A O T a4 o < a o < (]
Indices N O L S O L G )Y G G
Manzggement and leadership N N NN N N N N
readiness
Cultural readiness - A J J J 3 V J y
Governance readiness - N J J \ y J J \
Operational Readiness - A J J 3 \/ V J \
= General dimensions - A J J \ J J J Y
. 5’ = Network - NN \/ 3 J J N oA
2 2 S Software selection - NN y \/ J \/ N A
&S
S £ E. Special solutions architecture - V V \/ J \ V \/ J
4 ;::: £ others - v N \ \ v N \ \
® Total(based table2) - A J y y S S S
Total sum - A J vy V \/ \/
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In addition to internal components incorporated in
the model and the stakeholder
participation in planning, decision making, assessment,
selection and implementation were among high-priority
components in the model. However, assessment of
hospitals shows that managers, particularly senior
managers and leaders, participated in planning and
decision making only in 57.1% of hospitals, in
assessment and selection only in 57.1% of hospitals, and
in the implementation only in 71.4% of hospitals.
Personnel, physicians, and service providers, as major
contributors to the implementation, participated in
planning, decision making, assessment, and selection
only in 28.6% of hospitals while the rate of participation
in implementation was 42.9%. Only in 42.9% of
hospitals IT personnel participated in planning and only
in 57.1% of hospital the personnel participated in the
system selected and assessment, decision making, and
implementation. Three abovementioned persons were
assigned the first priorities in decision making,
assessment, selecting and implementation but the
hospitals often ignored this important aspect. In final
model implementation, the next priorities were given to
special dimension Board and association and academic
colleges, patients, and citizens with participation rates of
57.1%, 14.3%, and 0%, respectively. In decision
making, assessment and selection, the first three
priorities (leaders, senior management; HIT or IT
personnel and providers) are followed by the presence of

questionnaire,

representatives from relevant committees, special boards
and academic colleges, and other stakeholders including
researchers with actual participation in at most 42.9% of
hospitals. This probably has contributed to
advancements in the implementation process. This
component, though crucially important in proper and
correct EHR implementation, is far from the final model
approved by experts. Therefore, it is necessary to take
into account cultural dimensions in order to avoid
failure.

For management readiness in Iran (Figure 1) the
related items were classified into twenty five
components with fourteen priorities. Based on expert
views, it seems that, according to countries studied and
the literature reviewed here, a proper executive team
must be in place to get completely involved in all stages
of implementation by providing specialized multifaceted
opinions, innovation, time, and commitment. The
presence of strong managers and leaders, senior clinical
managers, and clinical and para clinical personnel is also
important. Other priorities include presence of
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implementation workgroups for IT services and
networks, specialized and technical workgroups, system
supplier and integrator. In ITPOSMO model, Heeks
emphasizes the role of management and structure in
implementation of new systems (61) and according to
Berg, different leadership styles in various organizations
with different conditions (62) are particularly important
as confirmed by the present study. In people-technology
process model, Curtis emphasizes the role of human
resources in implementing systems and preparing
sections for the process. Most organizations admit that
continuous  organizational improvement requires
important changes in management styles and
employment of good human resources for development
and for maintaining software and information systems
(59)as confirmed by the present study. In system based-
readiness, Overhage et al, considered a separate
component for commitment and leadership (63) while Li
incorporated management into commitment (17); the
former view is to some extent consistent with the
findings of the present study while the latter is not in
line with this study. Li also emphasized the importance
of change management, IT infrastructure, and
communication (17) as taken into account in the present
study.

Readiness assessment in terms of management and
leadership in public hospitals studied here indicated
readiness scores ranging from 5 to 6. Three hospitals
(Hospitals 2, 4, and 6) were ready, three (Hospitals 1, 5,
and 7) were relatively ready, and one hospital with a
score ranging from 1 to 2 was not ready. In addition to
main components in management readiness, two
subcomponents (hardware-to-software record
conversion and formation of workgroups, and executive
team) were also examined due to their increasing
importance in information management and executive
management. In terms of hard-to-soft record conversion,
only 42.8% of hospitals considered conversion
documentation, support plans, data/information removal,
data transmission, information/data quality, proper
documentation, and access to data/information, while
only 28.6% considered determination of
data/information links between administrative staff and
clinical staff, integration of clinical IT into management
and technical areas, optimization of information
management system, and supporting modules.

The findings on workgroups and executive teams
indicated that having a proper composition and
condition in executive teams has not been observed by
over 71.4% of hospitals and over half of the hospitals
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(57.1%) did not form workgroups based on the final
model. In less than 28.6% of hospitals, members of
project executive teams (provided that such team) has
been matched with the final model. In governance
readiness has been achieved a mean score of 1.47 to
2.38 in surveys for the main component with the highest
priorities given to IT-related strategies based on the final
model. According to Gupta, government must adopt
regulations that not only facilitate the exchange of
healthcare records among stakeholders, but also protect
privacy and rights of patients (64). This is in line with
the component national laws for data sharing.

Hendriks argues that the most important elements of
governance strategies in the implementation are making
clear  decisions, accountability and sufficient
involvement by stakeholders (12). In revising the
concepts of security and privacy in Canada in
connection to EHR, CHI incorporated interoperability
and emphasized the role of controllers and managers as
well as the architecture used for data exchange (47).
Furthermore, Esterle and Kourroubali admitted the need
for strong government support and clear definition of
roles (22), as confirmed by the present study. Readiness
assessment in terms of governance based on the final
model resulted in a score ranging from 3 to 4 for
hospitals, indicating a relative readiness in this area;
71.4% of hospitals are relatively ready (3,4) and the rest
are not ready (1-2)(Table 3).

Figure 1 and also show the model used to assess
operational readiness based on expert views. Results
indicate that with respect to training, the highest
priorities should be given to training content and its
modules, evaluation of personnel training to identify the
level of skills, creating training strategy, offering
training programs, and determining training methods
and techniques. With regard to the legal framework, the
experts gave the highest priorities to data security
policies (security structure, and clinical security),
confidentiality policies, privacy policies, policies on
access to clinical information based on the defined roles,
special methods and policies customized to need of each
region, protocols and with regard correction process,
priorities have determined by experts include process
modification according to results, reviewing and
defining the existing processes, defining required
processes, redesigning workflows, process classification,
identification of gaps in the existing and ideal
conditions, directing the workflows.

The fourth, fifth and sixth priorities were assigned
for the management of vendors and system selection,
care management and user registration programs.
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Wickramasinghe et al, proposed the components
policies, protocols and methods, government laws, rules,
user access, and accessibility of policies which are
affected by culture, economics, education, and mortality;
the first and the third components are in line with the
present study while the rest are not considered here and,
therefore, not consistent with the present study (65).
Among their implementation components, Esterle and
Kourroubali  (2010) considered two  separate
components: training for managing relationship with
vendors and focus on legal framework for EHR
implementation consisting of implementation rules,
operational procedures and related laws, and privacy
policies (22). Although the present study did consider
these separate components, however, the classification
proposed by Esterle and Kourroubali differs from the
one in the present study. In operational readiness
assessment in hospitals based on the final model, it
followed that in general- teaching hospitals were
relatively ready in the operational area; 57.1% of
hospitals were not ready, and the rest were relatively
ready. Given the descriptions below, the remarkable
difference from complete readiness based on expert
views becomes evident. Priorities of the model with
respect to legal framework revision ranged from 14.3%
to 57.1 of hospitals. While the training components were
considered in 28.6% of hospitals and the components
related to process revision and redesign were dispersedly
considered in 14.3 to 42.9% of hospitals.

Figure 1 also indicates priorities in terms of technical
infrastructures in the final model. In this area average
score for subcomponent is 1.20-1.82 that highest priority
was security consideration. In identifying the
components of electronic health readiness assessment,
Li considered technical readiness as an important
component (17). According to Ahlstrom and EHR
implementation assessment by California Health Care
Foundation, the components should include technical
capacity assessment, integration of the available
technology, evaluation of applications of the existing
systems, integration of systems into future processes,
infrastructure analysis, hardware requirement analysis
and operation, and determining security infrastructures
(8, 10) which are in line with the present study in terms
of hardware considerations. Jennet believes that
technical readiness stems from embodiment of
advantages, risk assessment, awareness of providers, and
intra and intergroup dynamicity (66) which differs from
the classification used in the present study. Hospital
assessment for the items presented in Table3 indicates a
relative readiness(score 3-4) in terms of general



components including defining the system architectural
model (without ranking ) providing and definition of a
suitable relationship infrastructure between service
providers and service recipients , providing a suitable
relationship infrastructure for hospitals and other centers
in local , regional , and national level , defining and
providing the needed hardware , attention to designing
and implementing (for defining the product ability and
application indexes) security considerations, complete
readiness in terms of network requirements (score 5-6),
readiness in terms of selecting EHR implementation
software according to national assessment rules (score 5-
6), and not ready in terms of special approaches such as
interface, database, data storage messaging architecture,
and data exchange service (according to priorities
defined in the model)( score 1-2). However, in terms of
general technical readiness, except for one non-ready
hospital and two relatively ready hospitals, the rest of
the hospitals were evaluated as being completely ready
in this area according to the priorities defined by the
final mode.

As seen in Table 3, in technical readiness Hospitals
2, 3, 4,5 are ready (57.1%), Hospitals land 6 are
relatively ready (29.6%), and Hospital 7 are not ready
(14.3%).

The main model presented here incorporates
indicators identified by Iranian experts as critical indices
in five dimensions include culture, leadership and
management, technical infrastructure, governance, and
operational area. Given that the country is still in the
beginning of its way to EHR implementation, taking
these components into account prior to implementation
will be helpful in minimizing failures. Since hospitals
are among the most important information sources in
countries like Iran and play a significant role in EHR
implementation, a sample of the largest hospitals of the
country was examined in this study. Readiness of
studied hospital indicated that, in cultural area, 14.3% of
hospitals, in management area 42.9%, in the governance
area and operational area 0% and intechnical
infrastructure  57.1% hospitals were assigned in
readiness condition. In total 29.6% hospital were in
readiness area for implementation. It follows that
achieving technical readiness is not enough for securing
success in EHR implementation; other dimensions like
readiness, management and leadership,
governance support, and operational readiness must also
be taken into account. Therefore, it is necessary to
facilitate and improve commitment to EHR
implementation by promoting the culture in different
groups of stakeholders, enhancing conditions for

culture
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cooperation in implementation, creating a proper
managerial ~ process, and  providing required
infrastructures along with proper methods of training
tailored to meet the needs of different groups of users.
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