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Abstract
Background: Health information technology is a solution for medical error reduction through the
implementation of Computerized Provider Order Entry (CPOE).
Objective: The aim of this study was to determine physicians’ attitudes toward the implementation of CPOE.
Methods: This cross-sectional study was started in March 2017 and completed in June 2017. The study used a
questionnaire to collect data from physicians in hospitals affiliated to Urmia University of Medical Sciences. We
invited 200 physicians who were not using a CPOE system. Questionnaires were randomly distributed among
physicians. In order to understand the physicians’ attitude about implementation the CPOE system, we used the
Diffusion of Innovation Theory, developed by E.M. Rogers. Data were analyzed by SPSS version 16.0, using
descriptive statistics and one-way ANOVA. A p value <0.05 was considered to be statistically significant.
Results: Most of the physicians were women (n=54, 60%) and the average age of the physicians was 36.39±8.42
years. About three-quarters of the physicians (76.66%) reported that they found the CPOE system adapted to their
specific professional practice. The relative advantage of the CPOE system was estimated to be 42.22% for
physicians and the complexity of that was 13.33%. There was no significant relationship between Compatibility,
Relative advantages and Complexity with physicians’ experience in HIS use and physicians’ degree of education
(p>0.05).
Conclusion: Since the role of CPOE systems is very important in hospitals in order to reduce medication errors
and to improve the quality of care, our results can be used to assist the planning and introduction of CPOE
systems.
Keywords: Medical order entry system, Attitude of health personnel, Patient safety, Diffusion of innovation,
Feasibility studies
1. Introduction
Manual order entry may lead to errors and adverse drug events (ADEs) (1). Computerized physician order entry
(CPOE) systems have been recommended by the Leapfrog Group to decrease errors and ADEs in the USA (2).
CPOE systems are computer applications that allow a physician to use a computer to directly enter electronic orders
such as medications, laboratory, radiology, referral and procedures (3) that can be an effective approach to improve
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patient safety and physician performance (4-17). Del Beccaro et al., in their study, showed that after implementation
of CPOE, the mortality rate decreased from 4.2% to 3.46% (18). Several studies demonstrated that using CPOE
reduces medication-related errors (15, 17, 19-21). At LDS Hospital, the use of CPOE for anti-infective agents
reduced adverse drug events and improved the use of agents that were appropriate to the infecting organism (22).
Many statistics show that about 15% of hospitals in the United States are using CPOE, while in many of these
hospitals in which a CPOE has been implemented, few physicians use the system (23, 24). Several governmental
and non-governmental agencies have made efforts to encourage CPOE use (25-27). For example, the Leapfrog
Group stated that 4.1% of the reporting hospitals in their recent survey had CPOE fully implemented, but few
hospitals now use CPOE (28). In other studies, it has been shown that CPOE systems are highly valuable tools to
have for enhanced efficiency and effectiveness in the health setting (15). In 2012, almost 70 percent of hospitals
used computerized ordering for medications, labs, and radiology tests (29). Khajoui et al. identified nine CPOEspecific design aspects that influence the ease of use, efficiency, workflow, and medication safety (30). The related
studies performed in Iran have demonstrated that a high frequency of medication errors and ADEs are significant
problems for the Iranian healthcare system (31, 32). Kazemi et al. reported that although there are different barriers
confronting the implementation and continuation of CPOE in Iranian hospitals, physicians have a willingness to use
them if these systems provide significant benefits including high reliability, educational use and reduced human
errors (33). Feasibility studies have much impact on projects’ destination. Many of the problems that occur i n the
implementation and adoption of systems’ phases are due to shortcomings in primary studies. One of the studies
needed to be performed in the feasibility studies phase is to take stakeholders’ opinions. To determine physicians’
attitudes, as one of the important stakeholders, toward the necessity of systems they are going to use in the future,
then employ their opinion in pre-design and pre-implementation of CPOE, may prevent or decrease the failure in
CPOE’s project as well as the decision makers’ plans and expectations. The aim of this study was therefore to
determine factors that may influence CPOE adoption among physicians in hospitals affiliated to Urmia University of
Medical Sciences in 2017.
2. Material and Methods
West Azerbaijan is a province in the north west of Iran. Urmia is the largest city in West Azerbaijan province, with
667,499 inhabitants. Emam Khomeini, Motahari, Seyedoshohada and Taleghani are hospitals affiliated to Urmia
University of Medical Sciences that are using the Hospital Information System (HIS). This Cross-sectional study
was started in March 2017 and completed in June 2017. One questionnaire was distributed to physicians who
worked in hospitals affiliated to Urmia University of Medical Sciences. The study population consisted of all
physicians in hospitals affiliated to Urmia University of Medical Sciences. A total of 200 questionnaires were
randomly distributed among physicians and the number of completed returned questionnaires was 90 from all
physicians (overall response, 45%). The questionnaire was in Farsi language and contained 60 questions and was in
five-point Likert scale format. We used an adapted questionnaire (34) to evaluate the attitudes of physicians for
implementation of the CPOE system. The questionnaire was divided into six main sections: 12 questions about
participants' demographic information, 7 questions about determining the level of computer literacy physicians, 4
questions about determining the level of CPOE literacy physicians, 21 questions about determining the attitude of
physicians about the effectiveness of CPOE, 8 questions about determining the attitude of physicians of the
complexity arising from the implementation of CPOE, and 8 questions about determining the attitude of physicians
regarding the technology necessary for the implementation of CPOE. Face validity of the questionnaire was assessed
by gathering 4 professionals' opinions with backgrounds in medical informatics, health information management,
and statistics. For reliability of this questionnaire, we tested it with 15 physicians and asked them to put comments
on the questionnaire. The questionnaire was revised according to their feedback. The reliability was confirmed by
calculating the internal correlation coefficient (α=0.78). Data analysis was performed using SPSS version 16.0
(SPSS Inc., Chicago, Illinois, USA). To analyze data, mean values and standard deviations were calculated. The
differences in the attitudinal scores between groups were tested by one-way ANOVA. A p value of <0.05 was
considered to be statistically significant.
3. Results
As shown in Table 1, characteristics of the responding physicians, a total of 200 questionnaires were distributed
among the study physicians, and the response rate was 45% (n=90). Most of the physicians were women (n=54,
60%) and the average age of the physicians was 36.39±8.42 years. The average work experience for physicians was
11±8.62 years, respectively (Table 1). In this study, the highest proportion of the respondents were interns with 52
(57.77%), while the lowest proportion of the respondents were junior specialist physicians with 5 (5.55%), as shown
in Table 1. In this study, we found that the received relative advantages of the system was 76.66% for the
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respondents. The physicians found compatibility of the CPOE was 42.22% and complexity to use was 13.33%
(Table 2). The results showed that the relative advantages (60.99±11.96) and compatibility (30.36±4.74) among
male physicians were higher than that of the females (Table 3). There was no significant relationship between
Compatibility, Relative advantages and Complexity with gender of physicians (p>0.05). Young physicians also
accepted CPOE implementation more easily (Table 3). There was no significant relationship between Compatibility,
Relative advantages and Complexity with age of physicians (p>0.05). The results showed that degree of education
has the same effect on the recognition of Relative advantages, Compatibility and Complexity of the CPOE system.
There was no meaningful relationship between Compatibility, Relative advantages and Complexity with degree of
education (p>0.05). Also, results indicated that experience using the HIS has no relation with the recognition of
Relative advantages, Compatibility and Complexity of the CPOE system, there was no significant relationship
between Compatibility, Relative advantages and Complexity with experience in HIS use (p>0.05). Generally, the
level of physicians’ computer literacy was 16.67% (n=15). Respondents indicated that they had experience with the
HIS system (61.2 %). Collected data showed that 24.44% of physicians were aware of the CPOE system. Our
findings show that half of the physicians used computers to facilitate daily tasks, to read books, and to download
scientific content from the internet, also to work on the PC while at work. The results showed that physicians have
diverse ideas about the relative advantages of the CPOE system on work efficiency and patient safety (compatibility
section from Table 2). Our findings show that 32.22% of the physicians agreed that the system is faster to handle
than the paper-based system. However, 45.55% of the respondents agreed that the system may increase the legibility
of prescriptions. An up percentage of the physicians (84.44%) agreed that the system will save time for staff.
Although 66.67% of the physicians agreed that the system reduces the risk of medication error and that the system
helps to achieve a high level of patient safety (78.89%), nevertheless, 42.22% of the physicians agreed that the
system will be more effective than the paper-based system. The respondents offered diverse opinions about the
relative advantages of the CPOE system on work compatible with physicians’ values and needs (advantages section
from Table 2). An up percentage of the physicians (76.67%) agreed that the paper-based system is more compatible
than the CPOE system. About half of the physicians (52.22%) agreed that the CPOE system will increase computer
dependency. In addition, 37.8% of the respondents agreed that the system may lead to software and hardware
problems, which will impact on time use. A low percentage of the physicians (15.6%) agreed that the system will
raise doubts about completeness and reliability of data (complexity section from Table 2). Notably, only 8.89% of
the physicians agreed that the system introduction will lead to more adverse drug events. Findings show that 22.22%
of the physicians agreed that providing much information may lead to confusion in clinical decisions doctor. The
results revealed that 55.56% of the physicians agreed that the system may cause some non-human errors. However,
41.11% of the physicians agreed that the system will lead to rework (recorded on paper and registration system).
The respondents reported that 22.22% of the physicians agreed that the system will not be secure, because
unauthorized people would have access to confidential patient records.
Table 1. Characteristics of the physicians in the final study population
Characteristic
n
%
Sex
Male
36 40
Female
54 60
Age groups (years)
20-29
24 26.67
30-39
32 35.56
40-49
20 22.22
50-59
14 15.56
Experience Using the system HIS (months) NO
35 38.89
<1
14 15.55
2-6
14 15.55
6-12
7
7.78
>12
20 22.22
Training level
Interns
52 57.77
Residents
17 18.88
Junior specialist
5
5.55
Senior consultant
10 11.11
General practitioners 9
10
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Table 2. Distribution of respondents' agreement with statements about Compatible, Advantages and Complexity of the CPOE system
Questions
n
%
Compatibility CPOE allows more efficient decision-making when you want to prescribe drugs
75 83.3
CPOE makes it possible to correct errors in prescriptions
56 62.2
CPOE provides clinical decision-making support when the physician wants to prescribe medicines 72 80
CPOE increases the reliability of data
75 83.3
CPOE contributes to information exchange between different caregivers
74 82.2
CPOE helps document patient-care processes
76 84.4
CPOE reduces the psychological effects due to the lack of information on patients' records
77 75.5
CPOE provides drug doses according to patient characteristics
53 58.9
CPOE enhances coordination of pharmacies with clinical departments
82 91.1
Relative
CPOE is easier to manage than paper records
71 78.9
advantages
The paper record is lower than CPOE for handling prescriptions
61 67.7
CPOE saves time for staff
76 84.5
CPOE reduces the risk of prescription error
60 66.6
CPOE provides an opportunity for effective communication with other staff in the treatment of the 67 74.4
patient
CPOE decreases the number of staffing
42 53.3
CPOE increases patients’ satisfaction
88 97.8
CPOE leads to profitability for the hospital
34 37.8
CPOE helps to achieve a high level of patient safety
71 78.9
CPOE increases the legibility of the data
41 45.6
CPOE is a better approach than paper for prescribing
84 93.3
CPOE decreases the repetitive actions
35 38.9
Complexity
CPOE causes doubts about reliability/completeness of data
14 15.6
CPOE provides much information leading to physicians’ confusion in decision-making
20 22.2
CPOE leads to non-human errors
50 55.6
CPOE contributes to / requires double documentation (on paper and in the CPOE)
37 41.1
CPOE leads to computer-related problems (software and hardware)
34 37.8
CPOE increases computer dependency
47 52.2
CPOE leads to more adverse drug events
8
8.9
CPOE leads to unauthorized access to confidential patient records
20 22.2
Table 3. Proportion of the respondents who agreed with statements regarding the system's compatibility, relative
advantages, and complexity of use
Attributions of the diffusion of innovation theory Gender; Mean ± SD
Age (year); Mean ± SD
Men
Women
22-32
33-42
>43
Relative advantages
60.99±4.96 49.66±4.64 60.10±4.77 44.66±4.64 40.68±4.08
Compatibility
30.36±4.74 24.97±4.78 30.54±4.68 24.97±4.78 23.97±5.11
Complexity
21.20±4.25 21.67±4.6
19.15±4.48 21.67±4.6
17.13±4.58
4. Discussion
Characteristics of Rogers’s diffusion of innovation (relative advantage, compatibility, complexity) guided this study.
Our study analyzed physicians' attitudes about the CPOE system at four university hospitals. More than threequarters of physicians agreed that the CPOE system would adapt to their specific professional practice. Physicians
receive relative intermediate advantage and less complexity from having the CPOE system. Since doctors are the
main users of the CPOE system, this high compatibility and low complexity shows that physicians will support
CPOE implementation and its utilization. Therefore, CPOE training workshops should be held in hospitals. With the
fact that half of the doctors work with computers every day, online education can also be effective. Khajouei et al.
and Ehteshami et al. indicated that knowledge of physicians, nurses and pharmacy personnel about CPOE was
relatively high, but that is not consistent with our results (30, 35). To increase the likelihood of success in CPOE
implementation, organizations should consider user training as critical success factors for CPOE projects. Our
results show that physicians have little knowledge about CPOE. Based on the analysis conducted in the previous
section, it is clear that physicians agreed that the CPOE system increased prescription legibility. In this case, the
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problem of reading handwritten notes would be eliminated and confidentiality would be preserved. In this regard,
our results are consistent with the Kaushal et al. study (17). Our results show that most physicians agreed that the
CPOE system reduces the risk of prescription error and helps to improve the patient's safety. Our findings show that
CPOE with CDSS helps the doctor in decision-making and reduces drug interactions. CPOE is a significant
technology to enhance patient safety. Patient safety is one of the most important advantages of CPOE systems and
most physicians agreed in this context. The studies of Radley et al (36) and Reckmann et al. (37), demonstrated that
CPOE can reduce prescription errors. Likewise, Leung et al. (38) demonstrated that using a CPOE, reduced 33.5%
of the drug side/adverse effects. Also, Riedmann et al., found that CPOE can reduce medication errors and adverse
drug effects (39). Our findings show that physicians disagreed that the CPOE system leads to computer-related
problems (both hardware and software). One of the most important findings in this study was that physicians
disagreed that the CPOE system leads to adverse drug events, because of possibility of CPOE in correcting errors in
prescriptions. In summary, we found that a majority of physicians agreed that the CPOE system increased computer
dependency and led to non-human errors. Our results are consistent with previous studies (40, 41). From this
perspective, the system users had no doubts regarding the reliability and completeness of the support provided by
the system. This study had several limitations including the small sample size used in the survey. Secondly, our
targeted population for this study was only physicians and no other health professionals. Thirdly, the response rate
was only 45%. A final limitation is that in this study, only quantitative analyses were performed.
5. Conclusions
Although, in the present study, the experience of doctors with the HIS system was high, they were not aware of
CPOE. An up percentage of the physicians found that CPOE is beneficial and implementation in most hospitals is
necessary after reading a one-page introduction of CPOE. The CPOE system reduces medication error, ADEs, and
helps to achieve a high level of patient safety, and this will lead hospitals to their missions and their strategic goals,
inevitably improving quality of care. The successful implementation of the CPOE is not possible if its requirements
have already been discovered, and positive attitudes of their stockholders, mainly physicians, towards CPOE is
acquiesced. Therefore, we suggest that having training courses before implementing CPOE is very necessary and
vital. Also, for the success of CPOE, the procurement and installation of hardware and software is required. We
recommend that complementary studies should be done on other stockholders such as nurses and paramedical staff
with the same methodology, to determine their opinions about the CPOE benefits or hindrences in their daily work
and patient safety.
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