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Objective: The purpose of this study is to describe the needs, process and experience of implementing a 
computerized physician order entry (CPOE) system in a leading healthcare organization in Saudi Arabia. 
Materials and Methods: The National Guard Health Affairs (NGHA) deployed the CPOE in a pilot department, 
which was the intensive care unit (ICU) in order to assess its benefits and risks and to test the system. After 
the CPOE was implemented in the ICU area, a survey was sent to the ICU clinicians to assess their perception 
on the importance of 32 critical success factors (CSFs) that was acquired from the literature. The project team 
also had several meetings to gather lessons learned from the pilot project in order to utilize them for the 
expansion of the project to other NGHA clinics and hospitals. Results: The results of the survey indicated 
that the selected CSFs, even though they were developed with regard to international settings, are very much 
applicable for the pilot area. The top three CSFs rated by the survey respondents were: The “before go-live” 
training, the adequate clinical resources during implementation, and the ordering time. After the assessment 
of the survey and the lessons learned from the pilot project, NGHA decided that the potential benefits of the 
CPOE are expected to be greater the risks expected. The project was then expanded to cover all NGHA clinics 
and hospitals in a phased approach. Currently, the project is in its final stages and expected to be completed 
by the end of 2011. Conclusion: The role of CPOE systems is very important in hospitals in order to reduce 
medication errors and to improve the quality of care. In spite of their great benefits, many studies suggest 
that a high percentage of these projects fail. In order to increase the chances of success and due to the fact 
that CPOE is a clinical system, NGHA implemented the system first in a pilot area in order to test the system 
without putting patients at risk and to learn from mistakes before expanding the system to other areas. As a 
result of the pilot project, NGHA developed a list of CSFs to increase the likelihood of project success for the 
expansion of the system to other clinics and hospitals. The authors recommend a future study for the CPOE 
implementation to be done that covers the implementation in all the four NGHA hospitals. The results of the 
study can then be generalized to other hospitals in Saudi Arabia.
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INTRODUCTION

Thousands of  Americans die each year as a result of  
medical errors that could have been prevented, according 
to the Institute of  Medicine report (IOM).[1] Beyond 

their cost in human lives, preventable errors also result 
in an estimated total cost of  between $ 17 billion and 
$ 29 billion per year in the US hospitals. In response to 
the shocking IOM report, some healthcare organizations 
have introduced clinical information systems such 
as Computerized Patient Records (CPR) to improve 
outcomes, reduce medication errors, increase healthcare 
efficiency, and eliminate unnecessary costs.[2] Many 
hospitals have invested significantly to plan, procure, and 
implement these advanced systems, including the current 
focus on computerized physician order entry (CPOE).

CPOE represents an important step forward for healthcare 
organizations because it embodies a shift from traditional, 
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paper-based care coordination activities to automation of  
the order entry processes. This shift can be an agent for 
change, eliminating confusing or illegible hand-written 
order documentation, minimizing transcription errors 
and reducing clinical mistakes.[3-10] However despite 
their knowledge, investments and best intentions, most 
health organizations have not realized a return on their 
investments.[11-13] In reality, less than 10% of  the US 
hospitals have implemented CPOE according to a recent 
survey.[14] The deployment of  health information systems 
including CPOE is especially challenging for Saudi hospitals 
because of  high implementation cost, technical complexity, 
lack of  information and communication technology (ICT) 
infrastructure, and lack of  well-trained employees.[15]

In spite of  the many advantages that information systems 
(IS) bring to organizations, many studies have found that 
IS project failures are very common. Only 32 per cent of  
IS projects succeed (delivered on time, on budget, with 
required features and functions) according to a Standish 
Group study.[16] It is estimated that around 44 per cent of  
IS projects partially fail with time and/or cost overruns 
and/or other problems. Around 24 per cent of  IS projects 
are total failures and abandoned.

The failure rate of  IS projects is even worse in the public 
sector reaching around 84 percent. The financial impact 
of  the IS project failures is huge. Around $ 150 billion are 
wasted annually on IS failures in the United States and a 
similar number is reported in the European Union.[17] As a 
result, there is an expanding literature on IS project failures 
including both the theory and case studies. Some of  the 
studies identified ‘Critical Success Factors’ (CSFs) that, 
upon careful consideration by the project team, increase 
the success rate of  the IS projects.

CPOE system: Overview and benefits
CPOE is a process of  electronic entry of  physician's 
orders and instructions for the treatment of  patients. These 
orders are usually communicated over the computerized 
patient record (CPR) system to other medical staff  (nurses, 
therapists, or other physicians) or to the departments 
(pharmacy, laboratory, or radiology) responsible for 
fulfilling or documenting the order.

CPOE is not a technology, rather it is a workflow design 
of  clinical processes that integrates technology to optimize 
physician ordering of  medications, laboratory tests, and 
other clinical investigations.[18] CPOE uses clinical decision 
support systems and links to CPR systems to generate 
prompts and alerts during the ordering session to notify 
of  potential errors such as contra-indicated medications 
or routes or duplicate orders.[4]

The functions of  CPOE systems vary from one to another 

depending on the complexity of  the system. For example, 
if  we look at a basic CPOE system, it may simply offer a 
selection menu of  drug names and doses or predefined 
order sets. Other applications may limit field entries for 
dosage control while others provide default values and 
templates that offer more guidance. Pull down menus may 
provide definitions, routes, or information about drug 
interactions. Some functions may be passive, requiring the 
physicians to search for a particular field; other functions 
are active and automatically provide needed data. More 
advanced applications integrate electronic medical records 
(EMRs) with surveillance systems that alert the physician of  
changes in patient vital signs and other clinical status issues.[4]

In spite of  the benefits of  CPOE, the agency for healthcare 
research and quality (AHRQ) identified 22 situations 
in which the CPOE system increased the probability 
of  medications errors.[18] These situations fell into two 
categories: Information errors generated from fragmented 
information systems; and interface problems between 
humans and machines, where the computer’s requirements 
are different from the way clinical work is organized. The 
AHRQ calls for careful and thoughtful implementation of  
CPOE systems to avoid facilitating errors.

In May 2001, thirteen CPOE experts from around the world 
met at a 2-day conference at a retreat called Menucha, for 
the purpose of  identifying success factors for implementing 
CPOE.[19] A list of  high-level considerations was generated 
to benefit organizations implementing CPOE which include: 
Motivation for Implementing CPOE, Costs, Integration of  
Workflow Processes, Value to Users, Vision, Leadership, 
Technical Considerations, Project management, training 
and support, and Learning/Evaluation/Improvement. The 
conference also listed some minor considerations for each 
of  the high-level considerations.

About NGHA
The National Guard Health Affairs (NGHA) is a large 
health organization, which provides a modern medical care 
to all National Guard employees and their dependents. 
Under the umbrella of  NGHA, there are four hospitals 
and sixty primary and secondary health centers around 
the Kingdom having 2000 in-patient beds in total. NGHA 
serves more than 2.5 million out-patients and around 
60,000 in-patients annually. NGHA is organized in three 
regions: Central Region, Western Region and Eastern 
Region with the Eastern Region having two hospitals in 
Al Hasa and Dammam. NGHA is accredited by the Joint 
Commission International.

The purpose of  this paper is to describe the needs, process 
and the experience of  implementing a CPOE system in a 
leading healthcare organization in Saudi Arabia. This is very 
important due to the fact that there are very few articles 
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addressing health information systems in Saudi hospitals 
in the literature.

METHODOLOGY

NGHA, as a result of  an accreditation process, decided to 
give more emphasis on patient safety issues. Medication 
errors were an issue and a committee was formed to enhance 
patient safety. The committee reviewed research articles 
which in general support the adoption of  CPOE solution to 
reduce medication errors. However, some research articles 
raised some concerns about the success of  information 
systems implementations.[17] As a result, NGHA decided to 
go for a pilot project to assess the CPOE potential benefits 
and risks in a pilot department. The result of  the assessment 
would determine whether CPOE is worth the investment 
and hence be rolled-out to other departments and hospitals 
or not. The project team focused on several aspects and 
considerations for selecting the Pilot unit including the 
following: The number of  attending physician (small 
group managing most patients), the availability of  physician 
champion or other advocates, how well-managed patient 
care unit, the unit includes highly specialized physicians, 
and the degree of  IT literacy of  care providers in the unit.

CPOE pilot project
The Adult intensive care unit (ICU) at King Abdulaziz 
Medical City in Riyadh was selected to be the pilot area as 
they met the selection creiteria mentioned above. The Adult 
ICU consisted of  nine beds. On the provider side, there 
were approximately 25 physicians, 18 nurses, 3 respiratory 
therapists and there was a specialized pharmacy satellite 

located in the ICU area. The number of  clinicians increased 
during the implementation due to a major expansion of  
the hospital.

Rather than investing in new "stand-alone" clinical 
information system, NGHA decided to use the CPOE 
features already in the CPR, which has been already used 
at KAMC across all in-patient and out-patient departments. 
Physicians are familiar with the system as they use it to 
view the results of  the procedures and orders. Therefore, 
NGHA would benefit from the data integration between 
the CPR and the CPOE. This integration would provide 
decision support capabilities supported by the aggregate 
data within the CPR.

An ad hoc (Task-force) committee was formed to 
drive the implementation. This committee consists of  
multidisciplinary key stakeholders from various beneficiary 
departments: The Chairman of  Adult ICU (project 
champion), CPR Team leader (project manager), and 
director of  Pharmacy, the Nursing Manager, and Respiratory 
therapy manager. The committee assigned super users from 
ICU Physicians, Nurses and Pharmacists in addition to some 
application analysts from CPR department. The role and 
responsibility of  the super user is to collect the data needed 
by ICU area in order to build and customize the order sets 
and protocols needed by ICU and to train the end user on 
how to use the CPOE. By the end of  December 2006, the 
CPOE was implemented in the ICU.

Figure 1 shows the main features of  the system, which 
include six screen shots from the CPOE system. One screen 

Figure 1: Screen shots from the CPOE system implemented in NGHA
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Table 1: Major CSFs[19] and the actions taken by NGHA to address the critical factors
Critical success 
consideration[19]

NGHA considerations for the critical success factors

Motivation for 
implementation

NGHA is one of the leading health organizations in Saudi that always seeks excellence. NGHA went through a 
complete survey by JCI (The Joint Commission International). Even though, NGHA passed the accreditation, but 
decided to address some of the areas which received low grade in the accreditation process. Patient safety with 
emphasis on medication errors was the driver and motivator of the CPOE adoption. The secondary objective of this 
project is to complete the Electronic medical record of patients and move one step towards paper-less environment.

Vision, leadership, and 
personnel

The vision of this project was clear to the project team and concerned departments. It was emphasized by the senior 
executives of the NGHA. Top-level leadership support existed along with a shared vision of the project objectives 
and goals. At the clinical level, the chairman of the ICU was the project "champion" and invested a lot of his time to 
lead clinicians towards accepting the CPOE. The project manager is a skilled individual who has health informatics 
background and strong project management skills. Even though the team size was adequate for implementing the 
CPOE in the pilot department but A larger team is needed to roll the system out to other departments and hospitals.

Costs The CPOE module was already purchased as part of the Misys CPR product. Therefore, the cost issue is limited 
only to the implementation cost. NGHA supported the pilot project with all funding requirements. Currently, as the 
system is needed in all departments and hospitals, a project document is submitted for approval which includes 
the project requirements including cost. As a result of the assessment process of the pilot project, An executive 
meeting took place and a decision was made to support the roll-out project and that cost should not be an issue as 
benefits expected from the project justifies the investment.

Integration: Workflow, 
healthcare processes

NGHA would benefit from the data integration between the CPR and the CPOE. This integration would provide 
decision support capabilities supported by the aggregate data within the CPR. Therefore. There would be no need 
for integration engines to link CPOE with other modules like pharmacy, lab, radiology, and nursing. The project team 
and project stakeholders deigned a new workflow that illustrates the integration steps as a result of CPOE adoption.

Values to users/ 
decision support 
systems

CPOE presented benefits to physicians, ancillary department, management, and patients. It's now clear to every 
one that CPOE is not just a technology but rather a smarter way to treat patients. What made this proposition easy 
was the fact that most of our young physicians were trained in the best hospitals in north America and when they 
came back there was no need to sell these ideas to them, rather they were requesting these systems.

Project management NGHA formed a project team which devised the project life cycle of the project PLC. Project management training 
was conducted within NGHA and it was attended by the project manager. The project team started by clearly writing 
the problem statement, solution, key deliverables, requirements, dependencies of the project and time frame. A 
project charter was issued indicating the official start of the project with names of project team and responsibilities 
assigned. NGHA used matrix project structure where a project team member reported to the project manager in 
addition to the functional manager. Communication was done through meetings, emails, and news letters.

Technology The project team worked hard to ensure the technical infrastructure before the "GO-Live" of the CPOE. The technical 
infrastructure included network wireless access points and Laptop workstations. The project team made a balance 
between customization and standardization where physicians of the same specialties would have a common CPOE 
screen which might be different of other specialties. CPOE was interfaced to all CPR modules; however there is a 
need to implement out-patient pharmacy prior to rolling out CPOE to out-patient clinics.

Training and support The project team developed comprehensive training plan for all physicians in the ICU. The project team was converted 
to support team and acted as liaison between physicians and technology group. The project team adopted the "train 
the trainer" approach where some users will train and mentor other users.

Learning, evaluation, 
and improvement

The main goals of implementing CPOE at a pilot department were to test the system without putting patients at risk 
and learn from mistakes. The project team documented all lessons learned to be used in the roll-out process. As 
end-users gain more experience with the system, more improvements on the CPOE functionalities are expected.

CSFs - Critical success factors, CPOE - Computerized physician order entry, NGHA - National Guard Health Affairs, ICU - Intensive care unit, CPR - Computerized Patient 
Records

shows the chart review for a patient which includes access to 
all patient clinical data. The “Interactive Care Grid” screen 
include functions to display patient clinical data with clear 
indicators within a scalable period such as vital signs, active 
medications, and results and reports. The order list screen is 
used to approve the orders, design a clinical protocol, and 
review newly completed results. The Trends and Graphs 
screens are used to display patient clinical data with clear 
indicators using evidence based medicine.

Assessing the CSFs in the pilot project
In order to ensure higher degree of  success for the 
project, the project team addressed the following high-level 
(major) considerations developed by the 2001 Menucha 

conference which includes:[19] Motivation for Implementing 
CPOE, Costs, Integration of  Workflow Processes, Value 
to Users, Vision, Leadership, Technical Considerations, 
Project management, training and support, and Learning/
Evaluation/Improvement. Table 1 shows high-level 
considerations along with the actions taken by NGHA to 
address the considerations.

After the finalization of  the pilot project, a survey was 
conducted to check if  the clinicians agree with list of  
minor critical success factors developed by the Menucha 
conference.[19] These factors fall under the high-level 
considrations listed in the same study. The demographic 
data of  the respondents is shown in Table 2.
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Purposive sampling was used to choose the physician, 
nurses, and pharmacists in the ICU. A two-part structured 
questionnaire was developed. Part one included some 
questions about the demographic information including 
respondent age, gender, position, working area, and other 
question. Part two included thirty two factors to measure 
the precieved importance of  the success factors for CPOE 
implementation. The reliability of  the questionnaire was 
measured using the coefficient alpha; it was 95.2%. Sixty 
survey forms were distributed based on the physician, 
nurses, and pharmacists number in the ICU. A cover letter 
explaining how to respond to the questionnaire items was 
attached, of  which 43 were returned (71.6%) and all of  
them were valid. A five-point Likert scale (1 = extremely 
not critical, 2 = not critical, 3 = neutral, 4 = critical, 5 
= extremely critical) has been used in this research. The 
interpretation will be as shown in Table 3.

Expanding CPOE implementation to other NGHA departments 
and hospitals
Phase 2 of  the CPOE project did not start until 2008, 
which is three years behind schedule due to some reasons 
including: The CPR system was acquired by other 
companies during this period which resulted in different 
management team and different commitments, the system 
was faced by some physician resistance which kept the 
team busy addressing the new raised issues, and the initial 
team size was small and it was found to be risky to start 
the rollout process.

After addressing the above issues, a new project structure 
for the CPOE was approved as shown in Figure 2. Due 
to the highr resistance faced by some physicians from the 
CR hospital, the project team adjusted the project plan 
so that the Al Hasa hospitals and Dammam hospitals 
will go-live before other hospitals. This decision was 
also supported by the smaller size, smaller number 
of  physicians, smaller number of  specialities and the 
enormous support practiced by the medical director. The 
CPOE system was implemented successfully with a “big-
bang” approach in the Eastern Region hospitals (Al-
Hasa, and Dammam) in September 2009. The success 
of  the CPOE in these two hospitals created a pressure 
on the Riyadh hospital to resume the its implementation 
and as a result the physicians’ resisitance reduced.

Meanwhile, the diversity of  specilities and the size 
of  Riyadh and Jeddah hospitals mandated a staged 
implentation approach for the CPOE as shown in  
Table 4. It is expected that by the end of  2011, CPOE will 
be implemented in all NGHA departments and hospitals.

RESULTS

Results of the ICU pilot project
The result of  the ICU survey for measuring the perceived 
degree of  criticality (importance) of  the Menucha CSFs for 
CPOE at KAMC, is shown in Table 5. The overall degree 
of  criticality assessment for the CSFs in the implementation 
of  CPOE Systems falls in the range of  “Critical” where the 
main factors means average = 3.64 and standard deviations 
average = ± 0.90; the value of  the standard deviation shows 
acceptable deviation of  respondents regarding their overall 
assessments, the thirty two factors were sorted based on 
their means which shows that factors Training (Before Go 
live), Adequate clinical resources and ordering time have 
the highest degree of  criticality according to their means 
(4.0 , 3.9, and 3.88 and standard deviations of  ±1.046 , 
±0.75, and ±0.98, respectively). However, the the existence 
of  verbal order after implementation and the ability to 
access the sytem remotely were showing the lowest degree 
of  criticality among the factors at means of  3.35, 2.81 and 
standard deviations of  ± 1.09 and ± 1.06, respectively.

The results showed that the ICU staff  agreed with most 
of  the conisderations developed by the 2001 Menucha 
conference. This is encuraging to show that these 
considerations could be used throught the project for 

Table 2: Frequency distribution of socio-
demographic variables (n=43)
Variable Frequency (%)
Gender

Male
Female

25 (58.1)
18 (41.9)

Total 43 (100)
Position

Nurse
Pharmacist
Resident
Staff physician
Assistant consultant
Associate consultant
Consultant

14 (32.5)
11 (25.6)
4   (9.3)
4   (9.3)
1   (2.3)
2   (4.7)

7   (16.3)
Total 43 (100)
Nationality

Saudi
Non-Saudi

20 (46.5)
23 (53.5)

Total 43 (100)

Table 3: The interpretation of the results based on a five-point Likert scale
Extremely not critical Not critical Neutral Critical Extremely critical
Any mean of the factor 
bigger than 1 – 1.8

Any mean of the factor 
bigger than 1.80 – 2.60

Any mean of the factor 
bigger than 2.60 – 3.40

Any mean of the factor 
bigger than 3.40 – 4.20

Any mean of the factor 
bigger than 4.20 –5
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Corporate CPOE
Director 

Corporate CPOE 
Manager 

Corporate CPOE
Team Leader 

Riyadh CPOE 
Physician Leader 

Al-Hasa CPOE 
Physician Leader 

Jeddah CPOE 
Physician Leader 

Dammam CPOE 
Physician Leader 

Figure 2: CPOE project-management structure

expanding the CPOE implementation to other NGHA 
clinics and hospitals.

During the pilot project, NGHA was confronted with a lack 
of  expertise internally in the area of  health IT in general 
and the CPOE systems specifically. NGHA foucsed on 
developing CPOE core team and have provided the team 
with the necessary training during the period 2006-2009. 
During that time the level of  physicians’ resistance was at 
its peak. The major complain was related to the fact that 
switching from handwriting to CPOE would require a 
significant change in the physician’s work flow. Moreover, in 
the early adoption of  CPOE, the system required physicians 
to spend more time placing orders on the computers.

Lessons learned
• CPOE is not a pure IT project rather it is a clinical IT 

project and as a result it should be led by physicians 
and not IT staff. The benefits of  CPOE systems will 

be realized if  the system is well integrated with the 
hospital-wide CPR.

• It is very important when introducing CPOE systems 
in hospitals to start the implementation in a pilot area. 
This will enable the organization to test the system 
without putting patients at risk.

• Hospitals adopting CPOE ssytems should expect 
physicians’ resistance. In order to prevent this from 
failing the project, strong leadership support is needed. 
Organizations should be ready for a work flow change. 
The project team should focus on quick wins as this 
would reduce the level of  resistance.

• Training should be done properly and the need, 
time and resources for training should not be 
underestimated. As the number of  physicians to be 
trained is larger than the implementation team, “train-
the-trainer” approach should be used. Hospitals should 
mandate physicians to attend the required training.

Table 4: The phasing of CPOE implementation in Riyadh and Jeddah hospitals
Riyadh Hospital

Stage Department Go-Live Date
1 Oncology, OB/GYN 7 August 2010 
2 Surgery, OR, Anesthesia 6 November 2010 
3 Cardiology, Hepatobiliary 5 February 2011 
4 Medicine 4 June 2011 
5 Pediatrics, Neonates 17 September 2011
6 Emergency 3 December 2011

Jeddah Hospital
Stage Department Go-Live Date
1 OB/GYN 14 July 2010 
2 Adult Oncology 25 September 2010 
3 Surgery, OR, Anesthesia 18 December 2010 
4 Pediatric Oncology, Pediatrics, Neonates 19 March 2011 
5 Medicine 16 July 2011
6 Emergency 29 October 2011
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Table 5: The degree of perceived importance of CSFs by ICU staff for the CPOE implementation
Factors Mean Std. Deviation
Training (before go Live): Training the end users how to use the system. 4.0000 1.04654
Adequate clinical resources: Sufficient number of clinical resources in the unit who are committed to 
support CPOE implementation.

3.9048 0.75900

Ordering time: Time needed to enter orders in the system. 3.8837 0.98099
System’s response time: The speed of the system. 3.8537 0.85326
Full time dedicated members from IT department to support CPOE 3.8333 1.01011
Hardware requirement including laptops, printers. 3.8140 0.76394
Physician involvement and participation: To meet with project team to design the workflow and build the 
CPOE order sets.

3.8140 0.93238

Data security: Security of access and confidentiality issues. 3.7907 0.91439
Orders customization: The degree of which the CPOE can be customisable to customize the order sets to 
fit the unit speciality. 

3.7907 0.98942

Communication time: The time it takes to communicate among clinicians regarding an order till delivery. 3.7674 0.86842
Improvement through evaluation and feedback 3.7674 0.81174
Contingency plan for risks: Down-time plan when CPOE is down or not working properly. 3.7619 0.82075
Continuous training (After go live) 3.6905 0.99971
Technical support 3.6744 0.96907
Motivation: The end users are motivated and encouraged to use the CPOE 3.6667 0.81650
Ease of access: Access to the system from log in to log off, is it easy? 3.6512 0.84187
Ease of info retrieval: The ease to retrieve patient’s information. 3.6512 0.94827
Top-level leadership support: To support CPOE implementation 3.6429 0.75938
Clear scope (all orders through CPOE) 3.6279 0.75666
Overall vision for the organization to embrace CPOE 3.6279 0.90035
Reports: Generic and specific reports generated from the system 3.6279 0.78750
User IT skills and literacy 3.6190 0.96151
Alerts and reminders: The decision support capabilities of the CPOE to alert against high dose, drug-drug, 
and drug-allergy. 

3.6047 0.97930

Interfaces with other machines and systems: In order to automate the workflow in an efficient manner. 3.5814 0.73136
Policy and procedures for CPOE: Clear policy and procedure for using the CPOE within the organization. 3.5349 0.85493
Members from clinical department to support CPOE 3.5238 1.01784
Physician champion: The existence of a physician who is leading other physicians to use the CPOE. 3.4634 0.89715
Design and colour of the system 3.4186 0.98156
Site visits to places where implemented CPOE 3.4048 0.93859
Detailed implementation plan 3.3810 0.88214
Existence of verbal orders after CPOE: Does the system eliminate verbal orders. 3.3488 1.08855
Ability to have remote access (e.g. from home) 2.8095 1.06469

• Hospitals should control scope changes. Some end 
users will keep requesting additional features that are 
not planned for early phases. A process for scope 
changes should be established.

• The “Go-Live” day is not the end of  the CPOE 
project. Many issues will come months later as end 
users gain more knowledge about the system and its 
capabilities.

• Hospitals undertaking CPOE implemntation 
should have address some of  the CSFs prior to the 
implementations.

Limitations of the study
The authors realize the small sample size used in the 
survey. However, the survey was important for NGHA 
to assess the project in order to make a descision weather 
it should halt the project or expand it to other NGHA 

clinics and hospitals. However, as the literature lacks 
similar studies done in Saudi Arabia, it is important to 
share our findings to benefit other hospitals undertaking 
similar projects.

The study could be generalized if  another survey after the 
CPOE is fully deployed in all NGHA departments and 
hospitals in order to safely generalize the study.

Validation of  the final CSFs by correlating them to 
providers’ satsfaction or success of  implementation is 
essential in CSF selection. This was not done in this study 
and should be planned for future studies.

DISCUSSION AND CONCLUSION

To ensure a higher degree of  success for CPOE 
implementation, organizations should consider certain 
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critical success factors. CPOE projects should not be 
viewed as another ICT project rather should be viewed as 
a business project. It is important to implement the CPOE 
in a pilot department in order to test the system without 
putting patients at risk and learn from mistakes. Lessons 
learned would then be used in the roll-out process. Based 
on the analysis conducted in the previous section, it is 
clear that healthcare environment’s mission criticality and 
unique characteristics have influenced the factors degree 
of  criticality, which was clearly identified by the sampled 
staff  responses.

Training is a major success factor for CPOE projects. 
Organizations should not underestimate the need, time, 
and resources for training. This should include functional 
training as well as technical training. Organizations should 
consider using the "train the trainer" approach, where 
training was given to selected users (key users) who, in turn, 
conducted training sessions to other users.

The importance of  the time for ordering has been 
stressed by the respondents. Time is playing a significant 
role especially when the physician is entering the orders 
while he or she is attending with the patients. Appropriate 
setting and configuration of  the orders sets with minimum 
number of  screens displayed for the user ease and facilitate 
the process of  order entering and as a result it will reduce 
the time of  the order entry. The project team made a 
balance between customization and standardization where 
physicians of  a similar specialty would have a common 
CPOE screen, which might be different of  other specialties.

Hospitals should also make sure that they have the right 
technical infrastructure prior to considering CPOE 
implementation. In NGHA case, project team worked 
hard to ensure the technical infrastructure before the "go-
live" of  the CPOE. The technical infrastructure included 
network wireless access points and laptop workstations.

The integration of  CPOE and CPR is very important to 
the success of  the CPOE deployment. Such integration 
provides decision support capabilities supported by the 
aggregate data within the CPR eliminating the need for 
integration engines to link CPOE with other modules like 
pharmacy, lab, radiology, and nursing.

Hospitals should adopt strong project management 
techniques and tools to ensure the success of  CPOE 
deployment. Organizations should control scope 
changes. Inevitably, employees will keep requesting 
additional features that are not planned for the first phase. 
Organizations should establish a process for scope changes 
and decisions on making the changes should be based on 
a cost/benefit analysis. The "Go-Live" day is not the end 

of  the CPOE project. It is essential that the vision of  
the CPOE project be clear to the project team and to the 
concerned departments.

Finally, the CPOE system is not limited to physician 
order entry; the future holds promising features to 
physicians such as automating their progress notes, 
history and physical and other features to ensure a 
complete electronic patient record. NGHA has plans 
to bring these new features after the completion and 
stabilization of  the CPOE.

REFERENCES

1. Institute of Medicine. In: Kohn LT, Corrigan JM, Donaldson 
MS, editors. To Err is Human: Building a Safer Health System. 
Washington, DC: National Academy Press; 1999.

2. Haux R. Health Information Systems-past, present, future. Int J Med 
Info 2006;75:268-81.

3. Snyder R, Weston M, Fields W, Rizos A, Tedeschi C. Computerized 
provider order entry system field research: The impact of contextual 
factors on study implementation. Int J Med Info 2006;75:730-40.

4. Metzger J, Fortin J, editors. Computerized Physician Order 
Entry in Community Hospital: Lessons from the Field Oakland,  
CA: California HealthCare Foundation and First Consulting 
Group; 2003.

5. Ash J, Stavri R, Dykstra R, Fournier L. Implementing computerized 
physician order entry: The importance of special people. Int J Med 
Info 2003;69:235-50.

6. Kaushal R, Jha AK, Franz C, Glaser J, Shetty KD, Jaggi T, et al. Return 
on Investment for a Computerized Physicians Order Entry System. J 
Am Med Assoc 2006;13:261-6.

7. Ash JS, Sittig DF, Seshardi V, Dykstra RH, Carpenter JD, Stavri PZ. 
Adding insight: A qualitative cross-site study of physicians order 
entry. Int J Med Info 2005;74:623-8.

8. Upperman JS, Staley P, Friend K, Neches W, Kazimer D, Benes J, 
et al. The impact of hospital-wide computerized physician order 
entry on medical errors in a pediatric hospital. J Pediatr Surg 
2005;40:57-9.

9. B.-Zephir MC, Pelayo S, Anceaux F, Meaux JJ, Degoulet P. Impact of 
CPOE on doctor-nurse cooperation for the medication ordering and 
administration process. Int J Med Info 2005;74:629-41.

10. Aarts J, Ash J, Berg M. Extending the understanding of computerized 
physician order entry: Implications for professional collaboration, 
workflow and quality of care. Int J Med Info 2007;76S:S4-13.

11. Berger RG, Kichak JP. Computerized physicians order entry: helpful 
or Harmful. J Am Med Assoc 2004;11:100-3.

12. Koppel R, Metlay JP, Cohen A. Role of computerized physician 
order entry systems in facilitating medication errors. ACC Curr J 
Rev 2005;14:8.

13. Horsky J, Kuperman GJ, Patel VL. Comprehensive analysis of 
a medication dosing error related to CPOE. J Am Med Assoc 
2005;12:377-82.

14. Ash JS, Gorman PN, Seshardi V, Hersh WR. Computerized 
physicians order entry in U.S hospitals: Results of a 2002 survey. J 
Am Med Assoc 2004;11:95-9.

15. Altuwaijri MM. Electronic-health in Saudi Arabia: Just around the 
corner? Saudi Med J 2008;29:1296-303.

16. The Standish Group International. CHAOS Summary 2009 Report. 
Available from URL: http://www.standishgroup.com. [Last accessed 
on 2011 July 04].

17. Gauld R. Public sector information system project failures: Lessons 
from a New Zealand hospital organization. Gov Inf Q 2007;24:102-14.

18. AHRQ. Making Health Care Safer: A Critical Analysis of Patient 
Safety Practices [Publication]. [Last updated on 2001 July 20]. 



Altuwaijri, et al.: Implementation of computerized physician order entry

151151Journal of Family and Community Medicine | December 2011 | Vol 18 | Issue 3 

Available from: URL: http://biotech.law.lsu.edu/policy/ptsafety.pdf. 
[Last accessed on 2007 May 05].

19. Ash JS, Savri PZ, Kuperman GJ. A consensus on considerations 
for a successful CPOE implementation. J Am Med Assoc 2003;10: 
229-34.

How to cite this article: Altuwaijri MM, Bahanshal A, Almehaid M. 
Implementation of computerized physician order entry in National 
Guard hospitals: Assessment of critical success factors. J Fam 
Community Med 2011;18:143-51.
Source of Support: Nil, Conflict of Interest: Nil

Staying in touch with the journal

1) Table of Contents (TOC) email alert 
 Receive an email alert containing the TOC when a new complete issue of the journal is made available online. To register for TOC alerts go to 

www.jfcmonline.com/signup.asp.

2) RSS feeds 
 Really Simple Syndication (RSS) helps you to get alerts on new publication right on your desktop without going to the journal’s website. 

You need a software (e.g. RSSReader, Feed Demon, FeedReader, My Yahoo!, NewsGator and NewzCrawler) to get advantage of this tool. 
RSS feeds can also be read through FireFox or Microsoft Outlook 2007. Once any of these small (and mostly free) software is installed, add  
www.jfcmonline.com/rssfeed.asp as one of the feeds.

VirendraD
Rectangle


