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Abstract: Electronic health records are a healthcare quality improvement strategy. Healthcare
organizations in middle-income countries face significant challenges in adopting and implementing
electronic health records. In Jordan, implementation challenges delayed achieving the objective of a
national initiative titled Hakeem. The initiative aimed to implement the Hakeem electronic health record
system in all healthcare sectors by 2020. This delay may be attributed to inadequate implementation
guidelines. The King Hussein Cancer Center successfully pioneered the Hakeem system in Jordan and
fully used it in all departments. This study used a single case study design to explore and codify the
center’s strategies for system implementation. Data sources included a review of organizational
documents related to the Hakeem system implementation and individual interviews with six healthcare
leaders involved in the implementation process. Thematic data analysis included manual analysis and
verification using NVivo 12, QRS International software. The emerging themes included (1) a phased
approach and continuous planning, (2) stakeholders’ active involvement, (3) collaboration with the
facilitating agency/vendor, (4) training and continuous support, (5) managing resistance, and (6)
recommendations for other organizations. The findings of this study may lay the foundation to lead
healthcare organizations into successful implementation and effective use of electronic health records.
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1. Introduction

Electronic Health Record Solutions (EHRs) have gained worldwide momentum as a strategy to
improve healthcare quality. EHRs are "digital forms of patient records that include patient information
such as personal contact information, patient’s medical history, allergies, test results, and treatment plan”
[1]. EHR systems are an effective quality improvement strategy in healthcare organizations because
they have the potential to improve care quality, process efficiency, and patient safety and outcomes [2,
3]. There was a steady growth in global ERHs adoption over the past fifteen years, but their level of
adoption and implementation varies among world countries [4]. Developed and high-income countries
were more successful in EHR implementation than developing and low to medium-income countries
[5].

Healthcare organizations face several challenges as they adopt and implement EHRs. These
challenges include healthcare providers’ perceptions and resistance to EHRs’ use, training and technical
support issues, financial constraints, EHRs’ systems’ limitations, and concerns over patient safety and
privacy [2,6-8]. These barriers are unique to organizations and countries’ healthcare systems. Developed
countries are more likely to face healthcare providers’ resistance to new technology, while developing
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countries are prone to organizational challenges like insufficient senior management and weak
coordination among team members, besides resistance to new technology [5, 8, 9].

Jordan is a developing medium-income country that began a nationwide EHRs initiative called
Hakeem in 2010. The objective of the Hakeem initiative was to achieve nationwide implementation by
2020 [10]. Through the Ministry of Health, the Jordanian government designated a nonprofit agency
called Electronic Health Solutions (EHS) as the national body for facilitating and supervising Hakeem’s
nationwide implementation [11]. Three years before the target date, a nationwide survey showed that
only ten percent of hospitals in Jordan had a comprehensive implementation of EHRs in all units,
suggesting unresolved challenges [12]. Common challenges facing Jordanian healthcare organizations
include providers’ resistance to new technology, inadequate financial resources, technology
infrastructure, and human resources concerns [6, 10, 13]. How healthcare organizations respond and
overcome these challenges in Jordan is not clear.

One notable example of comprehensive EHRs implementation in Jordan is the King Hussein
Cancer Center (KHCC). KHCC is a leading cancer care center in the Middle East. Hakeem’s
implementation at KHCC began in 2014 and was completed in 2019 with comprehensive use in all
departments [14, 15]. The successful implementation and use of EHRs at KHCC suggest implementing
strategies to overcome challenges. While several studies from Jordan addressed the challenges of EHRs
implementation in Jordan, to the best of my knowledge, no studies focused on implementation strategies
for facilitating successful execution and use.

The purpose of this qualitative single case study is to explore KHCC’s strategies for overcoming
the Hakeem system implementation challenges. Other healthcare organizations can use these strategies
to capitalize on the system’s benefits. Study results helped build a guideline model that healthcare
organizations in Jordan can use to achieve the EHR implementation objective.

This study’s research question is:

What strategies did KHCC use to achieve full implementation of the Hakeem EHR program?

2. Materials and Methods

2.1. Study Design

This qualitative research study employed a single case study design to focus the lens on KHCC’s
experience with EHRs implementation. Qualitative research allows for a detailed understanding by
talking to people in their natural settings and empowering them to reveal their perspectives [16]. The
Case study approach requires triangulation to achieve rigor and depth in the research. Triangulation
entails using a range of empirical data collection tools to answer the research question, increase the
credibility and validity of the results, add richness and extensiveness to the study, and build an in-depth
understanding [17- 19].

This study’s primary data sources included a review of organizational documents related to
implementing the Hakeem EHR system and individual open-ended interviews with six KHCC
healthcare leaders involved in the implementation process. Approval by KHCC’s Institutional Review
Board (IRB) was obtained and allowed access to the organizational documents, recruiting and
interviewing study participants, and publishing results.

2.2. Document Reviews

The first data collection phase for this study was the organizational document review. KHCC
provided several documents related to the early planning stages, system assessment, and software
configuration. After a thorough review, two primary documents provided substantial information. The

49



Int. J. of Health Serv. Res. and Policy (2023) 8(1):48-60 https://doi.org/10.33457/ijhsrp.1213984

first document was titled Transformational State Workflow, and the second was Design and
Configuration Specifications.

2.3. Interviews

The following phase was the open-ended interviews with KHCC healthcare leaders. The study
sample included a purposive sample of six healthcare leaders from KHCC who agreed to participate.
Recruitment for the study was done through email and informed consent. Criteria for inclusion included
being a healthcare leader who participated in the Hakeem system implementation and was willing to
consent to an audio recording of the interviews.

All interviews were virtual using Zoom. The primary tools for data collection during the virtual
interviews included one-on-one semi-structured open-ended interview questions, audiotapes, and
interview notes.

The one-on-one, semi-structured, open-ended interview technique facilitates an open discussion
with the participant. It allows the researcher to engage in a flexible conversation with the study
participant to attain subjective responses to the questions instead of receiving yes or no answers [16-
18]. It also allows the researcher to probe participants for clarification to facilitate a deeper
understanding of the phenomenon [17].

During the interview, | asked questions, listened carefully to responses, asked follow up questions,
recorded responses, and audio-recorded the entire interview. Data collcetion continued until data
saturation was reached and no newer information emerged. Data saturation means that the researcher
reaches “the ultimate point of data collection” where no further information can be introduced and when
the researcher begins to see a pattern of repetitive responses or no new responses [22, 23]. Data
saturation is essential in qualitative case study design because it enhances the research quality and
validity. | stopped data collection when new information generation ceased.

2.4. Thematic Data Analysis

Preparing the data for thematic analysis included transcribing the audio recordings into typed
Word documents and member checking. Study participants received their transcribed interview script
by email for member checking. Most participants replied with approvals and some with minor requests
for modification.

The data was manually analyzed following the Braun and Clarke thematic analysis method [24].
The method involves “identifying, analyzing, and reporting patterns within data” [24]. A thorough
analysis of the codes and potential themes revealed six primary emerging themes. They included (1) a
phased approach and continuous planning, (2) stakeholders’ active involvement, (3) collaboration with
EHS, (4) training, and continuous support, (5) managing resistance, and (6) recommendations for other
organizations.

The following step was data analysis verification using the NVivo 12, QRS International software.
The process included organizing the interview scripts into NVivo files labeled with the themes’ names
generated from the manual data analysis and running two verification tests. The first test was a word
frequency query from the interview data. This test lists the most frequently occurring words or concepts
in specific files and helps identify possible themes [25]. The second test was a review of references in
the data set. This test calculates the number of references and their percentage coverage in each code
[26].

50



Int. J. of Health Serv. Res. and Policy (2023) 8(1):48-60 https://doi.org/10.33457/ijhsrp.1213984

3. Results and discussion

3.1. Document Review Results

The review of the primary assessment reports revealed three main observations. First, the
documents’ developers were EHS and KHCC, indicating collaboration between the two organizations
during the planning and assessment phases. Second, the reports addressed operational gaps in
technology infrastructure and potential solutions before inception. They highlighted needed system
improvements for Hakeem to meet KHCC's needs and enhance the providers' experience. Third,
reviewing the reports instigated several questions that | inquired about later in the interviews.

The first report, The Transformational State Workflow, summarized the workflow procedures in
the Qutpatient clinics. This document indicated close collaboration between KHCC and EHS at a highly
detailed level. The report highlighted needed system improvements for Hakeem to meet KHCC's needs
and enhance the providers' experience. The second report, titled The Design and Configuration
Specifications, described the method that EHS used to configure the Hakeem solution in coordination
with KHCC. Later in the interviews, | learned that KHCC had used two homegrown electronic systems
to manage some operations. One study participant explained that the system configuration required
integrating the data from the existing systems into the new Hakeem solution. Both reports were
developed by KHCC and EHS in 2012. Table 1 below summarizes the two primary reports reviewed
for this study.

Table 1. Reviewed KHCC organizational documents related to the Hakeem System Implementation.

Title Description

Transformational ~ » Summarizes departments’ workflow procedures.
State Workflow « Describes the patient’s journey from appointments and scheduling until case closing.
« Includes a process diagram depicting the patient's journey from start to finish.

Design and * Describes EHS’s method to design the Hakeem solution in coordination with KHCC.
Configuration * EHS’s design was customized upon KHCC’s request.
Specifications » EHS designed added services and treating specialties.

Note. This table briefly describes the two primary reviewed documents.

3.2. Interviews Results

The thematic data analysis revealed six emerging themes. They included
1. Phased approach and continuous planning,

2. Stakeholders’ active involvement,

3. Collaboration with ehs,

4. Training and continuous support,

5. Managing resistance, and

6. Recommendations for other organizations.

The results generated from the NVivo 12, QRS International software Word Frequency test
showed the most occurring words and concepts in the data files. Figure 1. represents the generated visual
word cloud. It depicts the most frequent fifty words in the interview scripts. The word cloud exercise
helped verify the emerging themes. It reflected five major word counts that pertained to the first five
identified themes from the manual analysis. The recommendations for other organizations’ theme did
not appear with the same strength as the other five in the word cloud.
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Figure 1. Word cloud indicating the word frequency of the interview data. Created from NVivo 12,
QRS International.

The results from the Review of References verification test showed the codes’ number of
references and percentage coverage. The purpose of this test was to check the manual data accuracy.
The results are presented in Table 2. and Figure 2. below.

Table 2: Number of Occurrences per the theme

Theme Name References Coded % Coverage
Phased approach and continuous planning 43 8.66
Stakeholders' active involvement 40 8.06
Collaboration with EHS 33 6.65
Training and continuous support 28 5.64
Managing resistance 30 6.04
Recommendations 18 3.29

Note. References coded indicate the number of data references coded to the identified theme and the % coverage indicates the
percentage of the data file that the coding represents. Created from NVivo 12, QRS International.

Interveiw Data Analysis P1-P6- Coding
m References Coded % Coverage
43
40
33
30
28
18
8.66 8.06
6.65 5.64 6.04
3.29

Phased-apporach Stakeholders' active Collaboration with Training and Managing Recommendations
and continuous involvment EHS continuous support resistance

planning

Figure 2. Graph indicating the coding references and percentage coverage of the interview data. The
chart reflects the themes identified in the data analysis.

These tests helped verify that the themes identified in the manual analysis method pertain to the
NVivo results method. They illustrate that the first five themes had similar strength while the last,
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recommendations to other organizations, appeared with lesser strength. Although it is an important
theme for this study, it does not qualify as an implementation strategy.

3.2.1 Phased Approach and Continuous Planning

The phased approach was a critical strategy that studies participants unanimously noted.
According to the study participants, the process began with establishing a steering committee and a
project management office to carry out the project planning and execution. The planning phase
comprised intense assessment exercises of technology infrastructure, human resources capacities, and
training and system needs. The following steps included system configuration, piloting in one
department, gradual implementation in the outpatient clinics, and the final step of going live in the
inpatients” words. Time and human resources were allocated for each phase of the process.

3.2.2 Stakeholders’ active involvement

Study participants emphasized that stakeholders’ active involvement was an effective
implementation strategy. Stakeholders are all individuals involved in the Hakeem system
implementation, including KHCC leaders, health care providers from all departments, IT and support
staff, patients, and the EHS team. Study participants assured that actively involving representatives from
each department throughout the project lifecycle was crucial. One study participant echoed, “Never force
people to do things. Involve them instead and take their input, concerns, and recommendations
seriously”. Study participants appeared to attribute this strategy to top management’s support. They
thought highly of the project leadership and viewed leadership buy-in, involvement, and support as
significant success factors.

3.2.3 Collaboration with EHS

The third emerging theme is related directly to the level of coordination between KHCC and EHS.
Study participants unanimously agreed that coordination was high on all levels. One study participant
emphasized, “Top management from each organization was actively involved in process planning,
project aspects, and execution details". Study participants unanimously agreed that EHS’s and KHCC’s
roles were well-defined since the project inception with minimal duty overlap. EHS was responsible for
system configuration, while KHCC was responsible for all internal processes. They attributed this
understanding to the project’s leadership vision and their strategic collaboration with EHS.

3.2.4 Training and continuous support

The participants recognized training and continuous support as critical strategies. They
unanimously agreed that training was a considerable and challenging undertaking. The training was
tailored to needs and capacities. KHCC used a training-of-trainers approach, where each department
allocated and comprehensively trained Super Users, and Super Users then trained end-users in each
department with ongoing support. One study participant echoed, “There were different levels of training
to prepare end-users, and there was also intense training for Super Users”. Trainees received hands-on
preparation for their departments’ interfaces.

3.25 Managing Resistance

The fifth identified theme was managing resistance to the Hakeem system implementation. Study
participants had varied impressions about end users’ resistance to implementation. For example, a study
participant thought resistance was not significant and preferred to call it “hesitation or skepticism”. On
the other hand, another study participant asserted that resistance was a considerable hurdle, especially
in the early implementation phases. He elaborated, “We had whole departments that refused to use the
system and came up with a million excuses of why not and how it interfered with their work”. Overall,
study participants agreed there was some degree of resistance to system implementation. KHCC used
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various mitigation strategies corresponding to resistance causes, not a one-fit-all approach. These
strategies included tailored training, using shadows and personal assistants, simplifying data entry and
documentation, capitalizing on early adopters’ experiences, and mandating organizational policies.

3.2.6 Recommendations for other organizations

The last question to the study participant was about their recommendations for other organizations
that strive to implement an EHR system. A primary recommendation was that every organization
approach system implementation from their perspective and understand their capacities before
implementing. Study participants emphasized that every organization is unique and has no one-fit all
solution, and what worked for KHCC only sometimes work for others. One study participant elaborated
that an organization should thoroughly analyze its business processes and recognize the importance of
implementing an EHR system. According to one study participant, identifying clear objectives for the
organization is a “prerequisite” to successful implementation.

4. Discussion

EHR system implementation is challenging and complex, and employing effective
implementation strategies is crucial to capitalize on the system benefits. Primary benefits of EHR use
include provider integration and health care quality, improved medical diagnosis, improved medical
outcomes, and potential financial savings [2, 3, 7, 27, 28, 30]. EHR systems support care system
integration and communication between providers. They allow healthcare providers instant access to
patient records and patient history, clinical results, and clinical reports and allow instant communication
with other clinicians on the team [7, 9, 30]. The advanced access and communication features in EHR
systems have been shown to improve clinical diagnosis and enhance the decision-making process [2].
Implementing EHR systems can yield significant long-term potential cost savings, especially with
nationwide implementation [7, 9, 30]. EHRs’ potential benefits can outweigh challenges when
healthcare organizations make an effort to mitigate and institutionalize successful implementation
strategies [30]. Having a roadmap for effective implementation can facilitate better and more successful
outcomes.

The findings of this study revealed several strategies that KHCC used to implement the Hakeem
system. The primary strategies identified in this study include (1) a phased approach and continuous
planning, (2) stakeholders’ active involvement, (3) collaboration with EHS, (4) training and continuous
support, and (5) managing resistance. Study findings also outline specific recommendations that the
interviewees offered that may facilitate implementation.

One significant recommendation is to realize that each organization has its unique culture and
business processes. Factors like the organization’s size, structure, business workflow, IT infrastructure,
human resources, and the objectives for the EHR implementation are significant to successful
implementation [29]. Organizations need to approach system implementation from their perspective and
understand their capacities before implementing by thoroughly analyzing and describing their
organizational business processes.

Effective leadership was a significant factor in the successful Hakeem implementation at KHCC.
Study participants persistently noted that upper management’s active involvement, buy-in, and support
were crucial to project success. They assured that active involvement positively affected the team’s
attitude towards system implementation. One study participant echoed, “Management and leadership
buy-in is an absolute must. The project cannot go forward without an actively involved leadership that
provides direction, support, and resources”. The leaders at KHCC seemed to realize that leadership is
the impetus for change and acted accordingly. Study participants were positive that the decision-making
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process was a collaborative approach among the project team and increased the teams’ ownership of the
project.

Planning system implementation is crucial for process success. EHRs implementation is complex,
lengthy, and resource-costly. Study participants emphasized that organizations should invest
considerable time planning exercises to minimize implementation errors. An implementation plan
should include workflows for every department and accommodate all needed resources. A system
implementation plan begins with identifying the appropriate approach for the organization’s business
environment. KHCC’s phased approach worked well in achieving the implementation goals, but it may
not be the best for other organizations. Only the organization can select what works best for it.
Healthcare organizations that begin selecting a suitable strategy are more likely to succeed in facilitating
implementation and minimizing delays [29].

Another significant recommendation is to create a core project team that actively involves
stakeholders. The study participants unanimously agreed that involving representatives from each
department and from EHS was an effective strategy to improve outcomes and develop buy-in. Team
members were assigned specific roles and were actively involved in all planning and execution
activities. It is up to the organization to decide the size and representation of a core project team that
meets its particular situation [9]. The project team plans and steers the implementation process
considering the organizational environment.

Planning is a considerable element in the implementation process. Before implementing the
system, organizations should devote reasonable time and resources to developing clear project plans. A
project plan should outline tasks, timelines, system configuration, and training and support activities
that meet the organization’s needs and objectives [9]. Establishing clear guidelines could significantly
enhance EHRs’ implementation and use and help healthcare organizations benefit from EHR systems
effectively. While executing the project plan, monitoring and evaluation are significant for achieving
goals [7]. The project team should be ready to address any issues during system implementation [3].

Recommended steps for implementing the Hakeem system implementation according to the
KHCC team, included the following.

« First, the organization must prepare and engage stakeholders to understand change and create a
core project team.

» Once a project team is established, it should devote the most considerable portion of operations
to planning activities.

« During the planning phase, the organization must thoroughly analyze its business processes,
needs, and capabilities. This exercise should allow decision-makers to understand their environment
better and select the proper implementation approach. It should also help the organization determine the
project cost, timeline, human resources need, and other resources to implement successfully. One study
participant clarified, “The phased approach worked well for KHCC, but that does not mean it will
necessarily work well for other organizations”.

» When an overarching plan is in place, a clear timeline and proper monitoring system should be
in place for execution.

* Plan execution involves system implementation within the designated timeline, workforce, and
system infrastructure. Continuous plan monitoring and improvement are a must to achieve the end goal.

This study’s findings align with several research studies that explored success factors involved in
EHRs implementation, especially in developed countries. The review of the literature revealed similar
results to this study. For example, an umbrella literature review focused on successful EHRs
implementation emphasized the significance of the differences among the implementing agencies’
organizational factors, such as structure, leadership, size, and governance. [30]. It also highlighted the
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importance of involving end-users and creating champions to ensure stakeholders’ active participation
in the implementation process. The significance of training, support, resources, and workflows was also
highlighted as considerable success factors [7, 9, 27, 28, 29,30]. While most of the literature reviewed
was conducted in developed countries, no studies were found to address identifying that proved
successful in healthcare organizations in Jordan. Establishing clear implementation guidelines could
significantly enhance EHRs’ implantation and use and help healthcare organizations benefit from EHR
systems effectively [9]. This research study is specific to the strategies that KHCC used in EHR
implementation and would provide foundational aspects for future researchers trying to advance the
scholarly discussion surrounding this research angle.

5. Study Limitations

The limitation identified in this study is the lack of generalizability from the case study design.
Lack of generalizability means that study results can apply to a narrow population or a specific situation
[31]. Generalizing results from a case study design with a small sample is difficult. However, this study
did not intend to generalize results to a large population. Instead, it is concerned with result
transferability from one situation to other similar situations [32]. Transferability entails “findings gained
in a particular context can offer valuable lessons to other similar settings™ [33]. This study aimed to
explore and codify KHCC'’s strategies for overcoming the Hakeem system implementation challenges
so that other healthcare organizations can use them and capitalize on the system benefits.

6. Recommendations for Further Research

Further research may focus on the appropriate strategies that fit an organization’s unique
environment. The findings from this study revealed that a phased approach was adequate for the Hakeem
implementation at the KHCC. However, the study participants emphasized that the phased approach
worked for their particular situation but may not necessarily work for other organizations. Further
research may investigate grounds for selecting a proper implementation strategy that fits a particular
organization’s culture. Healthcare organizations that begin selecting a suitable strategy are more likely
to succeed in facilitating implementation and minimizing delays [34]. Further research may focus on the
organizational factors that affect the decision-making process for selecting the proper approach.

Further research may focus on the role of government policy and legislation in achieving Jordan's
Hakeem system objectives. The Hakeem initiative was Jordan's first national e-health system in Jordan
to reach nationwide EHR implementation by 2020 [6]. The adoption and implementation levels were
generally slower than anticipated, but a higher adoption rate and use were noted in large public and
teaching hospitals in urban areas [13, 35]. The higher adoption rate in public healthcare facilities
suggests better government policy and legislation compliance. Enhancing the Hakeem system objectives
beyond the national initiative scope to a national policy that mandates implementation may significantly
improve implementation compliance. The lack of policies and legislation is a primary challenge that
hinders EHRs’ adoption and implementation in Jordan [11]. The global experience with EHRs
implementation emphasizes the role of government policy in enhancing implementation. For example,
the enactment of the Health Information Technology for Economic and Clinical Health Act (HITECH)
in the United States and the European Innovative Medicines Initiative in Europe correlated positively
with higher implementation rates [13, 36]. Further research may address the role of government policy
in promoting and mandating the Hakeem system adoption and implementation in Jordan.
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7. Conclusion

This qualitative single case study aimed to explore and codify KHCC’s strategies for overcoming
the Hakeem system implementation challenges so that other healthcare organizations can use them and
capitalize on the system benefits. The study addressed the problem that many of Jordan’s healthcare
organizations that lack clear guidelines for implementing EHRs may be reluctant to adopt and implement
the Hakeem system and miss the system’s potential benefits. The study used a case study design
approach to focus on KHCC’s experience with EHRs implementation. The findings of this study
demonstrated that KHCC used five primary strategies to implement the Hakeem system in all
departments. These strategies included a phased approach and continuous planning, stakeholders’ active
involvement, Collaboration with EHS, training and continuous support, and managing users’ resistance.
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