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Abstract  

Objectives: To gather end-user feedback and evaluate factors 
that influence end-user satisfaction of order entry systems 
used in the hospitals under National Healthcare Group, Sin-
gapore. Design: Questionnaires were sent to a randomly se-
lected group of 100 doctors and nurses. Results & Conclu-
sions: 52 doctors and nurses responded to the survey. The 
users’ satisfaction with the clinical systems was average. 
(Mean satisfaction score is 3.85 on a scale of 1 to 7). Users 
generally agree that the systems could help reduce patient 
care errors and improve delivery of quality care to patients. 
System reliability, intuitive navigational capabilities and ease 
of use are strongly and positively correlated with user satis-
faction. System response time however, is found to be strongly 
but negatively correlated with user satisfaction with a correla-
tion coefficient of -0.717 (p<0.001). These findings suggest 
that more efforts should be made to improve these aspects in 
order to improve user satisfaction. These elements should also 
form important considerations in all future clinical systems 
development. 
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Introduction  

Computerized physician order entry (CPOE) systems have 
been shown to significantly reduce medication errors and im-
prove quality of care in many studies [1, 2]. However despite 
the benefits of CPOE systems, many implementations have 
failed or met with high levels of user resistance [3, 4]. Studies 
have shown that it is vital to understand the needs of clinical 
users, the various system and human factors that can impact 
user satisfaction [5- 7]. A study by Bailey [8] found that user 
satisfaction is an important predictor of a system's success. 

In Singapore, despite the increasing number of 
implementations over the years in public tertiary hospitals, 
there is a paucity of studies covering user satisfaction and 
perceptions of CPOE. One recent study in Singapore reported 
generally high user satisfaction levels with an electronic 
prescription system used by a group of general practice clinics 
[9]. 

In National Healthcare Group (NHG), Singapore, a CPOE 
user feedback survey was planned in early 2009 as part of a 
post-implementation review. The CPOE system for laboratory, 
radiology and medication orders was designed, custom-built 
and implemented over four years in several of its tertiary hos-
pitals. To date, there are more than a thousand doctors and 
nurses using them daily.  

The aim of this study is to: (a) determine the overall satisfac-
tion level of NHG users (doctors and nurses) with respect to 
their order entry systems; and (b) identify the constructs that 
are associated with user satisfaction 

This study will contribute an Asian perspective into the current 
body of knowledge around CPOE implementation, and the 
findings should help hospitals learn about the factors that 
influence clinician user satisfaction. The results may also 
provide further insights into how order entry systems should 
be designed to improve adoption and reduce user resistance. 

Methods  

Fifty doctors and fifty nurses from various institutions under 
the National Health Care Group (NHG) were randomly se-
lected and requested to complete a pretested questionnaire 
based on the study of Lee et al [10]. The doctors and nurses 
were from both medical and surgical departments. The only 
inclusion criterion was that the users (doctors and nurses) must 
have worked for at least six months in the group. This was to 
ensure that the user surveyed has sufficient experience with the 
systems to give effective feedback.  

The questionnaire is composed of 16 questions respectively 
attached to a seven-point Likert scale, where ‘1’ corresponds 
to ‘never’; ‘4’ corresponds to ‘it varies’; while ‘7’ corresponds 
to “always’ . There was also an inclusion of 6 open ended 
questions in the questionnaire to ensure that the exercise can 
capture important user feedback that may not be reflected by 
the 16 standardized questions.  

The initial draft questionnaire was tested with 2 doctors and 2 
nurses from both medical and surgical disciplines for face 
validity. The final questionnaire was then derived 
subsequently for use. 
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The survey tool is designed to measure the users’ perception 
of reliability, speed of the systems, ease of use of the applica-
tions, adequacy of training to use the system, impact on pro-
ductivity, impact on patient care and overall satisfaction with 
the clinician order entry systems. The questionnaire is made 
available in hard copy which is hand-delivered to those se-
lected participant. At the same time, the selected participants 
are sent emails to introduce them to the study as well as to 
instruct them on how they can participate either through the 
hard-copied questionnaire or through a web-based survey tool. 

The questionnaire contains a simple introduction and instruc-
tions. The survey responses were anonymous and participants 
were told that no individuals will be identified in the study. All 
doctors and nurses selected in our random sample had the right 
to refuse to participate without prejudice. This study was fur-
ther reviewed and endorsed by the NHG Electronic Medical 
Records committee as a form of post-implementation user 
feedback.  

Once the questionnaire was completed, the data was validated, 
edited for consistency and encoded into a spreadsheet for 
analysis. 

Results  

A total of fifty-two users handed in their questionnaires.  
About 98% of these responders were doctors and nurses with a 
ratio of 1:1. These health care professionals come from Alex-
andra Hospital, NHG Polyclinics, The National University 
Hospital and Tan Tock Seng Hospital representing both the In-
patient and the Outpatient sectors of the medical group.  

Cronbach alpha of the data collection tool is measured to as-
sess internal consistency of the questionnaire, i.e. 0.656.  Fac-
tor analysis of the data collection tool suggests four statisti-
cally significant components present in the questionnaire. 
These components pertain to the following user satisfaction 
constructs: ease of use; facilitating efficiency of work; promo-
tion of quality of care and patient safety; and availability of 
prompt assistance whenever the users need it.  

Further assessment of the tool likewise reveals that the consis-
tency of responses are much more homogenous among nurses 
than among physicians (p<0.001). There is no sufficient evi-
dence to say however that internal consistency of the question-
naire varies across gender, across institutions and whether the 
user is either in the in-patient or outpatient setting. 

The mean overall satisfaction score of the study population is 
estimated to be 3.85 + 1.39. Figure 1 illustrates the distribution 
of satisfaction levels among users. 

It can readily be seen in Figure 1 that about 33% of the re-
spondents (those who answered “Frequently” or “Almost Al-
ways”) find the clinical systems to be consistently satisfactory. 
There is no evidence that the satisfaction levels are different 
between doctors and nurses. There is likewise no evidence to 
suggest that satisfaction levels vary across institutions from 
where the samples are selected. 

 

 
Figure 1- Distribution of Overall Satisfaction of Users on the Clini-

cian Order Entry Systems, NHG Singapore, 2009. 

Looking into some of the details, the study population has 
provided a good contrasting feedback, i.e. from good com-
ments to areas of improvement. On one hand, the data suggest 
that the order entry systems are perceived not only to reduce 
patient care errors but also to improve delivery of quality of 
care to patients. As such, responders feel that the systems pro-
vide the necessary information for the health care providers to 
do their respective jobs better. Qualitatively, doctors like the 
fact that they can access clinical information remotely and that 
they can find information in “one place.” Nurses likewise 
highlighted that with the clinical systems in place; they can 
readily access old laboratory results as well as monitor labora-
tory requests with pending results 

On the other hand, the responders feel that the opening of mul-
tiple windows while using the applications can be quite annoy-
ing. They also said that the system response time has a lot of 
room for improvement. As the doctors are very adept in their 
habits in ordering, they are of the opinion that computerized 
order entry for tests and medications slow down their respec-
tive processes. Nurses, however, love the fact that they can 
readily and legibly read instructions from doctors. They also 
like the fact that they are being prompted by their respective 
systems when medications are due to be administered.  

Correlation analysis is done to determine which facets of the 
order entry systems are strongly associated with user satisfac-
tion. Table 1 shows the four factors with the strongest correla-
tion found. System reliability, intuitive navigational capabili-
ties and ease of use are strongly and positively correlated with 
user satisfaction. Correlation coefficient are estimated to be 
0.736, 0.741 and 0.731, respectively (p<0.001). System re-
sponse time however, is found to be strongly but negatively 
correlated with user satisfaction with a correlation coefficient 
of -0.717 (p<0.001). Test of heterogeneity suggest that inas-
much as the direction of correlation is the same for doctors and 
nurses, responses solicited from nurses are more homogenous 
than responses elicited from the physicians (p<0.05).  
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Table 1- showing the facets of the order entry systems that are 
strongly associated with user satisfaction 

(p <0.001) 

Facets of the systems Correlation  
coefficient 

System reliability  0.736 
Intuitive navigational capabilities 0.741 
Ease of use 0.731 
System response times -0.717 
 
Interestingly, there is no sufficient evidence suggesting that 
training of users for the systems of interest is associated with 
user satisfaction.  

The summary scores of the responders are presented in Table 
2 below. 
 

Table 2 - Summary Table of Responses of Clinical System 
Users, NHG Institutions, 2009. 

(based on the 7 point Likert scale) 

Question Mean SD 
Q1 The systems are reliable - it does its 
job consistently. 4.35 1.14 

Q2 The systems improve my productiv-
ity. 4.35 1.27 

Q3 Navigating through the systems is 
intuitive and easy 4.13 1.44 

Q4 The systems have a negative impact 
on patient care. 3.17 1.48 

Q5 The systems reduce patient care 
errors. 4.71 1.27 

Q6 The systems are easy to use. 4.25 1.40 

Q7 Compared to paper ordering, com-
puterized order entry for tests and me-
dications slow me down 

5.18 1.68 

Q8 The systems give me information I 
need to do my job better. 4.87 1.34 

Q9 I feel that I had adequate training on 
the systems 4.50 1.50 

Q10 The systems improve the quality 
of patient care. 4.60 1.27 

Q11 System response time is slow. 5.75 1.36 

Q12 Opening multiple windows to ac-
cess different applications can be an-
noying. 

5.88 1.32 

Q13 When I have a problem with the 
systems, I just ask someone for help. 4.81 1.34 

Q14 I feel that I can benefit from re-
fresher classes on the clinical systems. 3.79 1.63 

Q15 When I need help on the system, I 
can find it. 3.96 1.30 

Q16 Overall, I am satisfied with the 
systems. 3.85 1.39 

Discussion & Conclusions 

The relatively low response rate of this study can lead to some 
selection bias and thus be considered as one of its significant 
limitations. A number of non-responders told their department 
secretaries that they could not spare the time to answer the 
questionnaire. The implication of this response is that if the 
lack of time to answer the questionnaire is associated with 
non-satisfaction of the users, then the estimated overall satis-
faction rate of the users will be significantly diminished. The 
converse is also true. If the lack of time to answer the ques-
tionnaire is associated with satisfaction of users, then the esti-
mated overall satisfaction rate of the users will be significantly 
increased. Considering that the slowness of the system has 
been cited as one of the pain points and is associated with ade-
quacy of time, it can be reasonable to assume that the study 
results can swing towards more user dissatisfaction. Future 
studies should consider the use of incentives eg. vouchers to 
improve response rates. 

Moreover, the fact the Cronbach alpha of the questionnaire 
varies between doctor (0.514) and nurse (0.757) responders 
suggest that either the doctors have a different concept of user 
satisfaction compared to nurses or the data collection tool with 
its contents are more effective in measuring nursing constructs 
than doctor mindsets --- at least as far as assessing user satis-
faction of the clinician order entry systems. Doctors and nurses 
have different job scopes which lead to different needs and 
expectations of the clinical systems. Therefore in healthcare IT 
development, it is imperative to involve both physicians and 
non-physicians. 

Based on our correlation analysis, end-user satisfaction is 
strongly associated to four key system elements – reliability, 
intuitive navigation, ease of use, and system response time. 
These findings suggest that more efforts should be made to 
improve these aspects in order to improve user satisfaction. 
These elements should also form important considerations in 
all future clinical systems development. 

Beyond optimizing clinical software design, hospitals need 
also to improve and maintain good IT infrastructure like hard-
ware and network to improve the overall system performance. 

While there are numerous studies [11-13] showing that proper 
user training can improve the success and acceptance of elec-
tronic medical records, our results do not show any correlation 
between training and user satisfaction. The is likely due to the 
fact that the last CPOE training session was conducted more 
than six months ago, and the impact of training on user satis-
faction have waned with time.  

In light of the study’s findings, recommendations have been 
made to the software team for future enhancements, particu-
larly the need to optimize system performance and usability. A 
further study on clinical users may be warranted to explore in-
depth the issues uncovered here. 
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