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Purpose: This scoping review aimed to assess the implementation and outcomes of com
puterized physician order entry (CPOE) in primary care.
Methods: A scoping review was carried out in accordance with the Joanna Briggs Institute’s 
guidelines (JBI). The databases PubMed, CINAHL, Science Direct, and Google Scholar 
were all searched. The full text of each article was reviewed for eligibility after the title and 
abstract were evaluated. JBI data extraction were used to extract data. Donabedian’s frame
work served as the foundation for the data discussion.
Results: Based on the inclusion criteria, seven studies were included. The studies’ main goal 
in common was to analyze the outcome or impact of implementing CPOE systems in 
ambulatory or primary care settings. Several studies described the framework, current state 
of implementation, and evaluation or recommendation following CPOE system implementa
tion. Many positive effects were felt by physicians or prescribers, pharmacists, patients, and 
primary care providers, with patient safety being the primary goal.
Conclusion: Although this study discovered some issues and factors associated with CPOE 
implementation and adoption, such as infrastructure, workflow, level of engagement, and 
safety culture, CPOE has many positive outcomes for patients, physicians, and primary care. 
To improve CPOE adoption in healthcare, particularly primary care, more research into the 
structure, framework, and components of CPOE deployment is required.
Keywords: e-prescription, computerized physician order entry, patient safety, problem, 
adoption

Introduction
Patient safety is the essential goal of all healthcare organizational levels. Patient 
safety in primary care includes the prevention of errors, adverse outcomes, and 
harm to patients related to primary care healthcare.1 Patient safety also refers to 
how well patients are safeguarded from avoidable harms. In both developing and 
developed countries, up to 25% of the general population experiences harm while 
receiving care in primary care settings.2–4

The most common types of incidents in primary care were associated with 
medication and diagnostic errors.5 Severity level of the incidents in primary care 
can be classified into no harm, mild harm, moderate harm, severe harm, and death.6 

Issues contributing to compromised patient safety in primary care settings include 
errors in diagnosis, prescription, communication breakdown, unsafe medication 
practices, fragmentation of care and error in clinical decision making.5,7 A large 
study that analysis the National Reporting and Learning System from primary care 
identified medication-related incidents caused less harms compared to incident 
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related to clinical decision-making incidents, that caused 
the most serious patient harm outcomes.7 Medication- 
related errors is the most common type of incident in 
primary care, which are preventable or avoidable.8 

Burden of ADEs in primary care included admissions to 
hospital, length of hospital stay and deaths related to 
ADEs occurring in primary care.9

The utilization of health information systems, such as a 
computerized physician order entry (CPOE) could reduce 
patient safety incidents related to medications at the primary 
care level. CPOE is the process of electronically entering 
medication orders or other physician instructions10 however 
some CPOE systems only allow physicians and nurse prac
titioners to prescribe medications and send the prescriptions 
to the pharmacy electronically.11 CPOE automated the 
ordering process, resulting in orders that are more readable, 
complete, and standardized, including prescriptions.8 

Results can be reviewed and all orders, including admission 
orders, prescriptions, investigations, and care needs, can be 
entered using CPOE systems.12 Prescribing medication 
using CPOE systems can eliminate many medication- 
related safety incidents in primary care. The use of CPOE 
systems in conjunction with clinical decision support also 
provides dose recommendations, reduces illegible orders, 
aids with calculations, and screens for allergies and medica
tion interactions. Primary care providers save time hand
writing prescriptions and reduce the mental workload by 
utilizing CPOE systems.11

Patient safety in primary care remains a neglected issue 
that has received less attention than it has in hospital 
settings.13 The national and international patient safety 
agenda is still primarily focused on hospitals.2 Furthermore, 
because CPOE systems are typically implemented in hospital 

settings and are still uncommon in primary care, studies 
focusing on primary care are required. We conducted a 
scoping review in this study to assess the implementation 
and outcomes of CPOE in primary care settings.

Materials and Methods
This study was conducted using a scoping review as out
lined by the Joanna Briggs Institute (JBI) for conducting a 
scoping review.14 Scoping review methodologies were 
used to determine the implementation of CPOE and the 
outcomes of CPOE implementation in primary care. The 
protocol for this scoping review was developed based on 
the PRISMA-P guidelines.15

Search Strategy
The following electronic databases were searched on 
August 2021: PubMed, CINAHL, Science Direct, and 
Google Scholar. Keywords and Boolean operators (“OR” 
and “AND”) related to the implementation of CPOE sys
tems in primary care were used in the search (see Table 1). 
The inclusion criteria were original articles written in 
English, articles published from 2016 to 2021, studies 
conducted in the primary care setting, and studies with 
any outcomes related to the implementation of CPOE will 
be considered.

Eligibility Criteria and Data Selection
Eligibility was defined as studies that clearly described 
the implementation of CPOE in primary care or ambula
tory care. Furthermore, studies were included if the out
come after the implementation of CPOE was objectively 
defined. A total of 1469 articles were retrieved and 25 
duplications were automatically removed using Mendeley 

Table 1 Literature Search Strategy

Search Field

Population Concept Context

#1 AND #2 AND #3 Primary care Computerized physician 
order entry

Implementation

Public health center Computerized provider 
order entry

Ambulatory care Care provider order 
entry

e-prescribing

CPOE
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Reference Manager. After duplicates were removed, there 
were 1444 records left. The eligibility of 29 full-text 
articles was determined. Seven publications passed the 
eligibility process. Figure 1 shows a full illustration of 
the study flow.

Data Extraction and Synthesis
Data extraction was carried out in accordance with the 
methodology provided by the JBI,14 and this study was 

used the broad population, concept and context (PCC) 
framework recommended by the JBI for Scoping 
Reviews to determine the search strategy (could be seen 
in Table 1).16,17 Information including the authors, pub
lication year, country of origin of the study, and study 
characteristics (setting, study design, aim of the study, 
significant findings, and outcomes) were retrieved. We 
analysed the key findings of the studies using 
Donabedian’s framework.

Figure 1 Prisma flow diagram.
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Results
The final review was comprised of seven papers 
(Figure 1). Most of the studies were conducted in North 
America. Five studies were conducted in the United 
States,8,11,18–20 one study was conducted in Canada,21 

and one study was conducted in Turkey.22 The CPOE 
studies were extracted using Donabedian’s settings (struc
ture), processes, and outcomes.23 Structures were defined 
as the equipment, resources, or framework aspect of the 
primary care setting while implementing CPOE. Processes 
were defined as mechanisms or performers within the 
implementation of CPOE in primary care. The outcome 
or state after implementing the CPOE in primary care was 
defined as the implementation’s impact or consequences.

Study Characteristics
Most of the studies were cross-sectional11,18,19,21,22 and 
only two of them categorised as quasi-experimental.8,20 

The main context of the studies was similar, but the 
objectives varied. Two studies extended the scope of the 
CPOE beyond medication prescription,8,18 while the rest 
focused on electronic prescribing11,19–22 The main com
mon objective within the studies was to analyze the out
come or impact after implementing CPOE systems in the 
ambulatory or primary care settings.8,11,20,22 Furthermore, 
several studies described the framework, current state of 
implementation, and evaluation or recommendation after 
implementing the CPOE system.18,19,21 The studies’ out
comes were as follows: measured potential and preventa
ble ADEs, the cause of preventable ADEs, prescription 
rates, CPOE use and the percent of CPOE use, positive 
effects of e-prescriptions, the problems involved in e-pre
scription writing, the level of satisfaction, adoption of 
e-prescribing, problems on the prescribers’ and receivers’ 
sides, identification of inappropriate and appropriate pre
scription content, and compliance rate. A detailed extrac
tion of the studies is provided in Table 2.

CPOE Implementation in Primary Care
The included studies used a wide variety of terms to 
describe CPOE, including “computerized prescribing,” 
“computerized prescriber order entry,” “e-prescribing,” 
“e-prescription,” and “electronic prescription.” Of the 
seven studies, only one provided clear definitions of the 
framework or component to analyse the implementation of 
CPOE in primary care. Using Bell’s framework, the study 
compared the computerized prescription system functions 

available at the time of the study in two study sites.8 The 
computerized prescription step using Bell’s framework 
consisted of five steps: prescribe, transmit, dispense, 
administer, and monitor. Each prescription step had some 
functional capability that was applied while implementing 
the CPOE system in primary care. The functional capabil
ities at the prescribe step include patient section or identi
fication, diagnosis selection and diagnosis-based 
reminders, medication selection menus, and safety alerts 
based on drug-choice errors due to allergies, formulary 
adherence, and dosage calculation. The second step was 
transmitting, which is the process of data transmission to 
the inpatient, retail, and pharmacy. The dispense step 
occurs when the physician dispenses the drugs, and drug- 
choice errors by physicians often occur at this step. The 
administer step has some functional capabilities, including 
patient education, medication administration aids, refill 
and renewal reminders, and drug stock reminders. The 
final step is to monitor step, which consists of administer
ing automated patient questionnaires to detect adverse 
effects, follow-up contact, corollary prescriptions, and 
alerts for patient failure to refill.

The implementation of CPOE systems in primary care 
in the United States has increased, although the adoption 
rate remains low.18 Once CPOE systems are adopted in 
primary care, they become the dominant form of ordering 
and are used for more than 94% of orders. One included 
study showed that the adoption of the e-prescribing feature 
lagged both on the prescriber and pharmacy side.21 The 
low adoption rate was due to the system’s poor quality 
from the user’s perspective. Various issues can hinder the 
introduction of CPOE in primary care. In one study, the 
problem experienced by family physicians while using 
e-prescription was related to failure to maintain the infra
structure. The most common issues involved internet con
nectivity, computer (hardware) failure, program 
malfunction, and a lack of information on the user’s part. 
As a result, physician training and infrastructure mainte
nance are critical in preventing errors in e-prescription 
writing and speeding up the process.

Outcomes of CPOE Use in Primary Care
The use of CPOE results in increased detection of poten
tial and preventable adverse drug events (ADEs) caused by 
medication errors.8 Furthermore, the use of CPOE in con
junction with basic decision support and patient education 
has been linked to a reduction in the number of potentially 
avoidable adverse events (ADEs). The most common 
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cause of preventable ADE was a lack of patient education, 
which led to patients taking the wrong dose or, in some 
cases, failing to undergo follow-up testing.

Electronic documentation provided by CPOE systems 
assists providers in identifying errors in the prescribing 
process. CPOE or e-prescriptions could be generated faster 
than manual prescriptions, freeing up time for other tasks 
and processes, simplifying the addition of explanations, 
and speeding up decision-making. The use of e-prescrip
tions also reduced prescription writing errors and made 
e-prescriptions legible, exact, and comprehensive, accord
ing to the family physicians.22 Thus, e-prescription sys
tems provided convenience for pharmacists to read 
prescriptions and reduced incorrect medicine or dosage 
errors. Despite these positive effects, other factors were 
associated with CPOE adoption. According to the included 
study, the size and type of primary care health-system 
were two related factors of CPOE adoption.18

The individual workflow step compliance rate, the 
average time from patient arrival to administration, and 
the composite compliance rate all improved after CPOE 
implementation.20 Another finding from the studies was 
concerning the issues of CPOE use. The main problems 
with CPOE can be identified from the perspectives of both 
the prescriber and the receiver. The prescribers’ side was 
related to the medication order design and the lack of 
clinical decision support, whereas the receivers’ side was 
related to the use of paper copy prescriptions.21 Another 
study emphasizes the significance of the appropriate con
tent free-text notes field in e-prescriptions in order to avoid 
misunderstandings between prescribers and recipients. 
Inappropriate content can cause ambiguity or conflict 
between prescribers and recipients, causing the pharmacy 
workflow process to be disrupted.19

Discussion
This study focused on the implementation of CPOE sys
tems in primary care. We discussed the study’s findings 
using Donabedian’s framework, consisting of structure, 
process, and outcome. Furthermore, we examined the 
infrastructure required to implement CPOE within the 
organization; analysis of the process highlighted problems 
or strategies within the implementation. Finally, we stu
died the outcome, impact, or consequences of CPOE adop
tion for patients, health professionals, and other 
stakeholders. Some lessons learned from the implementa
tion of CPOE in primary care were discussed. 
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limitations and problems are related to its cost-related 
infrastructure and adoption by health facilities and 
clinicians.

Analysis of the results using Donabedian’s approach 
revealed several key issues for primary care providers who 
plan to utilize CPOE systems. In terms of settings (struc
ture), primary care providers must determine the frame
work and infrastructure needed before implementing the 
CPOE. Furthermore in terms of input factors clinic size 
and health-system need to be considered in the CPOE 
adoption, and also prescriber’s and receiver’s sides need 
to be considered in dealing with CPOE issues.18,21 The 
CPOE framework consists of steps and functional capabil
ities of each step, which serve as a guideline to assist the 
physician in effective implementation. The e-prescription 
system improves prescribing efficiency by implementing 
functional features to improve drug management.24 Aside 
from that the integrated functional CPOE system with 
basic decision support, safety alerts, and corollary orders 
increases as the functional capabilities increase.8 Thus, the 
CPOE framework is critical and must be fully developed 
and understood before implementing CPOE in primary 
care.

The infrastructure must be developed prior to deploy
ing the CPOE system. According to the results of this 
study, the reliance on computers during the implementa
tion of CPOE is one of the drawbacks of e-prescription 
systems.25 Computer-related problems included slowness, 
failure to get an internet connection, failure of computers 
(hardware) to work, and failure of the program (software) 
developed for e-prescribing to function. Both the computer 
hardware and software need to be maintained to avoid 
errors in the entire e-prescription process, because all 
data are connected.

This study revealed that CPOE was used in most of all 
orders process among clinics that were using it, but there 
were some problems found in the execution process of 
CPOE. The difficulties of implementing CPOE in primary 
care must be anticipated from a process standpoint. 
According to research, difficulties in CPOE implementa
tion are most likely caused by physician latency, both on 
the prescriber and pharmacy side.21 The main issues on the 
prescriber’s side were related to the design of the medica
tion order, the absence of clinical decision assistance, the 
absence of an electronic prescription request feature, and 
the systematic printing of paper prescription copies. 
Meanwhile, the biggest issue at pharmacies was the chal
lenge to adapt their workflow to an electronic prescription. 

During the CPOE deployment phase, primary care provi
ders must anticipate addressing those difficulties.

The level of engagement and safety culture among 
patients, prescribers, and receivers was critical in the imple
mentation of the CPOE process. Throughout the implemen
tation phase, physician training may help to reduce errors. 
Previous research suggests that physician training is required 
to improve knowledge of the e-prescribing system, so that the 
system does not appear as difficult.26 According to additional 
research, teaching new physicians how to use e-prescription 
systems reduces errors and speeds up system 
implementation.27 When using CPOE, training is required 
to improve physician comprehension, reduce errors, and 
speed up the prescription process. This corresponds to the 
findings that larger health-system sizes and health-system 
types that conduct patient education and staff training are 
associated with high CPOE adoption.18

A standardized procedure for CPOE implementation is 
required in all orders processed by clinics or primary care 
practices that use it. Most likely, the CPOE or e-prescription 
implementation process contains internally inconsistent, 
unclear, or incomplete information, preventing correct and 
efficient prescription processing and dispensing.28 As a 
result, a free-text note prescriber is required for the commu
nication of appropriate e-prescription clinical notes with 
additional patient-specific information pertinent to the pre
scription and can be used by prescribers to make changes to 
or discontinue existing medications. Thus, the free-text note 
prescriber within the CPOE deployment is required for deal
ing with these issues because prescribers’ inability to trans
mit information in a standardized manner can have serious 
consequences for patient safety.19,29

This study highlighted several positive outcomes or 
impacts of CPOE implementation in primary care, such 
as increased detection of potential and preventable ADEs, 
decreased patient safety incidents in primary care, 
improved compliance rate and prescription process, and 
optimization of individual workflow steps.8,11,20 Using 
CPOE improves physician satisfaction and reduces physi
cian errors during the prescription process.22 Several other 
studies have shown that more than 80% of physicians are 
satisfied with e-prescription systems because they reduce 
paperwork throughout the prescription process and 
improve patient safety30 and improve prescription safety 
and accuracy.31 CPOE reduced the possibility of malprac
tice claims and pharmacy call-backs due to prescription 
errors caused by the doctor’s handwriting. In terms of 
patient and pharmacist satisfaction, CPOE systems reduce 
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patient wait time, eliminate the problem of ripping or 
losing paper prescriptions, reduce medication or dose 
errors, and simplify the medication acquisition process 
for patients.32 CPOE is more cost-effective than paper 
prescriptions because it drastically reduces the amount of 
paper and toner needed for prescriptions.33 Overall, e-pre
scribing systems improve healthcare service quality, 
increase the efficiency of prescribing and delivering phar
maceuticals, and reduce prescription errors and healthcare 
costs.34

Limitations
There are several limitations to this study that must be 
acknowledged. Because only a few keywords were used in 
this study, the findings may have been limited. Because 
databases and papers published in English were used, 
potentially valuable studies on CPOE deployment in 
other languages may have been overlooked. Furthermore, 
there have been few recent original studies on the use of 
CPOE in primary care, resulting in a lack of data. 
However this study added updated information about 
CPOE implementation in primary care (within 5 years) 
and an analysis of the CPOE implementation using the 
Donabedian framework.

Conclusion
The implementation and outcomes of CPOE in primary 
care settings were assessed in this scoping review. This 
study discovered some issues and factors related to CPOE 
implementation and adoption, such as infrastructure, work
flow, level of engagement, and safety culture. Despite 
implementation issues, CPOE has many positive outcomes 
such as reducing potential and preventable ADEs, increas
ing compliance rates, improving physician satisfaction, 
speeding up prescription writing, and saving time, paper, 
and costs. To improve CPOE adoption in healthcare, par
ticularly primary care, more research into the structure, 
framework, and components of CPOE deployment is 
required.
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