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Highlights of the Study

• Comparison of Electronic Health Record (EHR) systems using System and Software Quality Require-
ments and Evaluation.

• A deeper understanding of the lag period associated with the implementation of EHR and productiv-
ity.

• Identifies gender discrepancy in user satisfaction by using an EHR.
• Improves knowledge of how to use EHR in research and development.
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Abstract
The UK government had intended to introduce a compre-
hensive Electronic Health Record (EHR) system in England by 
2020. These EHRs would run across primary, secondary, and 
social care, linking data in a single digital platform. The ob-
jectives of this systematic review were to identify studies 
that compare EHR in terms of direct comparison between 
systems and to evaluate them using System and Software 
Quality Requirements and Evaluation (SQuaRE) ISO/IEC 
25010. A systematic review was performed by searching Em-
base and Ovid MEDLINE databases between 1974 and April 
2021. All original studies that appraised EHR systems and 
their providers were included. The main outcome measures 
were EHR system comparison and the eight characteristics 

of SQuaRE: functional suitability, performance efficiency, 
compatibility, usability, reliability, security, maintainability, 
and portability. A total of 724 studies were identified using 
the search criteria. After a review of titles and abstracts, this 
was filtered down to 40 studies as per the exclusion and in-
clusion criteria set out in our study. Seven studies compared 
more than one EHR. The following number of studies looked 
at the various aspects of the SQuaRE, respectively – 19 stud-
ies: functional suitability, performance efficiency: 18 studies, 
compatibility: 12 studies, usability: 25 studies, reliability: 6 
studies, security: 2 studies, maintainability: 16 studies, porta-
bility: 13 studies. Epic was the most studied EHR system and 
one of the most implemented systems in the US market and 
one of the top ten in the UK. It is difficult to assess which is 
the most advantageous EHR system when they are assessed 
by SQuaRE’s 8 characteristics for software evaluation.
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Introduction

An Electronic Health Record (EHR) is an electronic 
version of a patient’s medical history maintained by the 
provider over time. It may include all of the key adminis-
trative and clinical data relevant to that person’s care [1]. 
New computer technology developed in the 1960s and 
1970s laid the foundation for the development of the EHR 
[2]. The development of EHR can be divided into two 
major periods. Early efforts began in the 1960s and 1970s 
when academic medical centres developed their systems. 
Beginning in the 1980s, leaders saw the benefits of indus-
try-wide standards and began forming organizations to 
tackle the broader issues that would facilitate the wide-
spread use of electronic medical information [3].

Studies have shown the advantages of EHR systems to 
include improving the quality and safety of care, reducing 
costs of research, accelerating new medical exploration, 
giving quick and easy access to a large amount of infor-
mation in a short time, filtering information according to 
need, preventing and mitigating medical errors, provid-
ing information that is easy to read without handwriting 
problems, and sharing information among different 
healthcare providers [4]. Despite these advantages, there 
are associated drawbacks to EHR systems. These include 
financial cost implications, changes in workflow, tempo-
rary loss of productivity associated with the adoption of 
EHR, privacy and security concerns [5].

The UK previously tried to adopt the world’s first na-
tional EHR system for the entire UK via the National Pro-
gramme for Information Technology (IT) [6]. This was an 
ambitious programme that aimed to bring the use of IT by 
the National Health Service (NHS) into the 21st century, 
through the introduction of integrated EHR systems and 
reforming the way that the NHS uses information, hence 
improving services and the quality of patient care [7]. 
However, after spending a vast amount of money and ex-
tensive delays, it was officially dismantled in 2011 [8]. 
There are several challenges when implementing EHR sys-
tems across the NHS. These include interoperability of IT 
systems, system installation, staff training, opportunities 
for patient access, consequences for the doctor-patient re-
lationship, and data security and privacy [9]. Several sec-
tors of the UK's health system use EHR to a varying degree. 
These include NHS hospitals, primary care (general prac-
tice), and social care services. In the UK, the 5-year forward 
plan of the NHS outlined its desire to cut paper records and 
go fully digital. In 2015, the NHS intended to connect EHR 
across primary, secondary, and social care by 2020, al-
though this target has been delayed due to the COVID-19 

pandemic [10]. The long-term plan of the NHS published 
in 2019 looks to improve all aspects of the NHS to prove its 
success for the next 10 years. It states that the NHS cannot 
fully embrace the opportunity offered by new technologies 
if many hospitals and services remain largely paper-based. 
Digitalizing the health systems can provide clinicians with 
more timely access to accurate information and support 
changes to help improve health for all. The digitalization 
part of the long-term plan of the NHS expects that all ser-
vices should meet a level of core digitalization by 2024. The 
move to EHR underpins most of this [11].

West Hertfordshire Teaching Hospitals NHS Trust is 
currently undergoing redevelopment, which includes the 
implementation of an EHR. We performed this system-
atic review to identify studies that directly compare EHR 
systems to identify the advantages and disadvantages of 
different systems.

Materials and Methods

This study was performed following guidelines from the PRIS-
MA [12], an evidence-based minimum set of items for reporting 
in systematic reviews and meta-analyses [12]. The PRISMA check-
list was used as a template for this systematic review.

Data Sources and Searches
Studies to be included in the review were identified by search-

ing the following databases: (1) Embase (1974 to April 2021) and 
(2) Ovid MEDLINE (1974 to April 2021). There was no date limit 
set to the search, and the entire database was searched (Embase and 
Ovid MEDLINE’s archive start from 1974). All the databases were 
employed with the search string outlined in online supplementary 
Table 1 (see www.karger.com/doi/10.1159/000525135 for all on-
line suppl. material).

System and Software Quality Requirements and Evaluation 
(ISO/IEC 25010)
System and Software Quality Requirements and Evaluation 

(SQuaRE) (ISO/IEC 25010) provides the leading models for as-
sessing the software products [13]. The product quality model de-
fined in ISO/IEC 25010 comprises 8 quality characteristics: func-
tional suitability, performance efficiency, compatibility, usability, 
reliability, security, maintainability, and portability. Each charac-
teristic is further divided into sub-characteristics as shown in Fig-
ure 1. This model was chosen to assess and compare EHR systems 
after the peer-review process.

Study Selection
Inclusion and exclusion criteria were decided by focus group 

discussions with all the authors so that the selected studies were 
closely aligned with the aims of this systematic review. The inclu-
sion criteria were (i) all original studies that compared more than 
one EHR system and (ii) studies that examined an EHR system as 
per the SQuaRE’s (ISO/IEC 25010) eight characteristics men-
tioned above. The exclusion criteria were (i) studies that men-
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tioned EHR or any of the search criteria as a tool for data collection 
only, (ii) abstract-only studies, and (iii) studies that did not speci-
fy the EHR vendor system type. Two authors (M.A. and V.P.) in-
dependently reviewed the titles and abstracts of the retrieved ar-
ticles and selected publications to be included in this review. The 
two authors reviewed the full texts of these publications and then 
selected the relevant papers for the study. Cohen’s kappa was used 
to measure inter-rater reliability.

Data Extraction and Quality Assessment
Two authors (M.A. and V.P.) independently extracted data from 

the full text, including the source of the article, study design, study 
period, type of EHR system, functional suitability, performance ef-
ficiency, compatibility, usability, reliability, security, maintainabil-
ity, and portability. Study design and study quality were determined 
using the Oxford Centre for Evidence-Based Medicine (EBM) study 
design and evidence classification levels (which classifies studies 
into randomized control trials, cohort studies, case control, case se-
ries, or expert opinion), respectively [14, 15].

Results

Study Selection
Out of 724 potentially relevant articles retrieved, 625 

were excluded following title and abstract review. Of the 
remaining 99 articles, 52 studies were excluded because 
they were abstracts only. Of the remaining 47 studies, one 
paper was excluded because the full paper was not in the 
English language. We excluded 5 papers that did not spec-
ify EHR. Also excluded from our study was a paper that 
did not meet our inclusion criteria and did not address any 

of the study selection parameters. The remaining 40 stud-
ies were included (Fig. 2; online suppl. Table 2). Agree-
ment on the inclusion of the studies between the authors 
was satisfactory (κ = 0.89, SE = 0.046, 95% CI = 0.80–0.98).

Study Characteristics
According to the Oxford Centre for EBM, the level of 

evidence ranged from 1 to 4 (online suppl. Table 2) [14]. 
The bulk of the studies were performed in the USA (n = 
37), one study was a collaboration between Brazil and the 
Netherlands (n = 1), and the other was a collaboration 
between Denmark and Norway (n = 1). There was also a 
UK-based study (n = 1). The studies were published from 
2012 until 2021, with the majority published in the last 3 
years (i.e., between 2017 and 2019, n = 30). Online supple-
mentary Table 2 shows an overall breakdown of all 40 
studies included in the systematic review. It highlights 
which aspect of the SQuaRE’s eight characteristics was 
included in each study, as well as study year, study design, 
level of evidence, and a summary of the important find-
ings of each study.

System Comparison
Seven studies compared more than one EHR system 

[16–23]. One study compared the following: Epic, Cern-
er, MEDITECH, McKesson, MEDHOST, Healthland, 
Allscripts, and others [16]. Another study compared the 
following: Epic, MDoffice, NextGen, Allscripts, Medflow, 
GE Healthcare, Cerner, ManagementPlus, MDIntelleSys, 
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Fig. 1. The eight quality characteristics of SQuaRE (ISO/IEC 25010).
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Nextech, Compulink, ManagementPlus, SRSoft, Practice 
Fusion, EyeMD, Integrity Digital, ModernizingMedicine, 
iMedicWare, IO Practiceware, and Partners HealthCare 
[17].

Other comparative studies included a comparison be-
tween Epic and MDIntelleSys by Palestine et al. [18], 
while Epic, Cerner, and Allscripts were also compared by 
Kamil et al. [20]. Ratwani et al. [21] compared Epic and 

Cerner. Crawford et al. [22] compared Cerner and Spar-
row. Beauvais et al. [23] study looked at Cerner, Epic, and 
MEDITECH. Based on Holmgren et al. [16], Epic was as-
sociated with significantly better performance on five out 
of six criteria. These criteria included the following: med-
ication orders entered using computerized provider or-
der entry, patient’s ability to view/download/transmit 
their health information, view/download/transmit used, 

Studies identified through database
searching (1) EMBASE (1974 – April 2021) and

(2) Ovid MEDLINE (1974 – April 2021)
(n = 724)

Studies excluded after
Review of title and abstract

(n = 625)

Studies assessed for
eligibility
(n = 99)

Studies included in review
(n = 40)

Studies removed as
abstracts only

(n = 52)

Study removed as full
paper not in English

(n = 1)

Studies removed, no EHR
system specified

(n = 5)

Study removed as did not
meet the inclusion criteria

(n = 1)

Fig. 2. Selection of articles for the systematic review.
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medication reconciliation, an SCR provided, and SCR 
sent electronically. In comparison, Cerner ranked sec-
ond, as it was significantly positively associated with only 
three of these criteria. Beauvais et al. [23] showed how 
complex it was to clearly answer which system performs 
the best. The overriding factor is the research gap pertain-
ing to the study and transparent disclosure of compara-
tive studies of major EHR vendors. Their study showed 
that none of the EHR systems were associated with a sta-
tistically significant financial relationship. Epic was posi-
tively associated with Total Performance Score (TPS) 
outcomes (p = 0.04) and higher patient perceptions of 
quality (p = 0.003) but was negatively associated with pa-
tient safety quality scores (p = 0.03). Cerner and Epic were 
positively associated with improved efficiency (p = 0.01; 
Epic: p < 0.001). Finally, all 3 vendors were associated 
with positive performance in the clinical care domain 
(Epic: p = 0.002; Cerner: p = 0.02; MEDITECH p = 0.03).

Ratwani et al. [21] compared Cerner with Epic looking 
at variability in usability and safety from the two vendors 
across four healthcare systems (2 Epic and 2 Cerner). Al-
though the findings were anonymized, the results of the 
study revealed wide variability in task duration, clicks, 
and accuracy when completing basic EHR functions 
across EHR products from the same vendor and between 
products from different vendors. The error rates varied 
widely, reaching 50% for taper orders. They also raised an 
important question on the usability and safety testing of 
EHR, given the variability in time, clicks, and accuracy.

Functional Suitability
Nineteen studies investigated functional suitability 

and its subdivisions (functional completeness, functional 
correctness, and functional appropriateness) [16, 18–20, 
24–38]. There was a consensus that the implementation 
of EHR systems was challenging. It required intense plan-
ning and support before and during the implementation 
phase. Productivity also dipped in the early phase of im-
plementation, but several studies showed that productiv-
ity improved quickly to return to baseline or to make fur-
ther gains. McDowell et al. [24] showed that operating 
room efficiency, as measured by patients’ turnover time, 
decreased in the first 5 months post-implementation re-
turning to baseline at 6 months. Wu et al. [29] showed a 
significant increase in the first person in operating room 
delay during the first-month post-implementation. This 
difference abated by the second month and was statisti-
cally indistinguishable from baseline by the fifth month. 
Read-Brown et al. [35] showed a similar dip in perfor-
mance for a similar time duration. They reported that in-

traoperative nursing documentation time significantly 
increased but returned to near baseline levels within 3 
months. Johnson et al. [39] reported that it took 30 
months of planning to go live on an Epic platform where 
17,000 employees were affected by the switch. A study 
that looked at the experience of the UK and Denmark in 
implementation reported that it took Cambridge Univer-
sity Hospitals NHS Foundation Trust 18 months from 
signing its contract with Epic to going live, while in Den-
mark where the contract with Epic was signed in 2013, the 
first implementation began in 2016 with the last of the 
hospitals making the switch in 2017 [25].

Performance Efficiency
Eighteen studies investigated performance efficiency, 

measured using the time taken to complete tasks, the 
number of clicks to complete tasks, and theatre utilization 
in different studies [17–22, 24–26, 29–33, 35, 38, 40–42]. 
Long-term use and familiarity with the EHR system were 
shown to improve efficiency. However, the overall review 
was poor in performance efficiency, with the most cited 
issues relating to the time taken to complete tasks. This 
was particularly challenging for those new to EHR and 
required extra time outside of normal working hours to 
complete various tasks. Kamil et al. [20] showed that most 
responders (n = 84, 66.1%) reported significantly or mild-
ly decreased efficiency.

Compatibility
Twelve studies investigated compatibility [19, 25, 31, 

43–51]. Hill-Kayser et al. [44] looked at the feasibility of 
integrating an electronic interface between Internet-
based Survivorship Care Plans and Electronic Medical 
Records Epic. Although this required a substantial invest-
ment of time and money, it was possible to securely trans-
fer data back and forth between the two interfaces, show-
casing the interoperability of Epic. Milinovich et al. [45] 
examined the ability of Epic to coexist and work with 
Unified Medical Language System to extract and utilize 
health data stored by Epic for research purposes; they 
managed to do this successfully, resulting in substantial 
research support and publications.

Usability
Twenty-six studies investigated usability, and this was 

the most studied aspect of EHR systems [19–23, 25–27, 
29–36, 38–43, 52–54]. Each 5-year decrease in the num-
ber of years since graduation was found to be associated 
with a 16% increase in the odds of agreeing that EHR was 
easy to use, a 15% increase in the odds of agreeing with 
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the EHR was easy to learn, a 25% increase in the odds of 
agreeing the EHR improved clinical workflow, a 27% in-
crease in the odds of agreeing that they like to discover 
new ways to use the EHR, and a 12% increase in the odds 
of agreeing that EHR helps them be more thorough [32].

There were mixed conclusions when it came to user 
satisfaction. Issues with efficiency and performance were 
the driving force behind user dissatisfaction with EHR 
usage overall. Kamil et al. [20] showed that only 37.8%  
(n = 48) of respondents reported they were somewhat or 
very satisfied with the EHR, while 40.9% (n = 52) of re-
spondents reported that they were somewhat or very dis-
satisfied with the EHR. It is worth noting that this study 
by Kamil et al. [20] relates to satisfaction with an overall 
EHR amongst highly specialist clinicians and therefore 
may not have general applicability.

EHR documentation had a positive impact, especially 
with basic tasks. It improved productivity when tailored 
to specific speciality requirements and allowed a more 
streamlined experience. It also allowed for errors to be 
picked up and addressed more effectively. Finn et al. [30] 
showed that Epic Beacon implementation for documen-
tation allowed for identifying over 500% more chemo-
therapy order errors (41 total errors identified pre-Bea-
con vs. 250 total errors identified post-Beacon). As Bea-
con is Epic’s oncology system, documentation may not 
have general applicability to hospital-wide EHR. Most us-
ers stated that the EHR had a positive impact on routine 
tasks, such as prescription refills (94%). In contrast, fewer 
agreed when it came to complex tasks, such as delivering 
guideline-concordant care for chronic illnesses (51%) 
[32]. This study also reported that providers expressed 
concerns about the impact of HER on in-person commu-
nication with patients [34]. Nearly two-thirds (62%) 
agreed that the EHR made it difficult to maintain eye con-
tact with their patients, and 40% thought it interfered 
with provider-patient communication during visits.

An interesting gender difference was noted when it 
came to EHR user satisfaction. Female physicians dem-
onstrated higher efficiency in completion time (differ-
ence 7.1 min; p = 0.207) and mouse clicks (difference 0.54; 
p = 0.13) [33]. Overall, men reported significantly higher 
perceived EHR workload stress than women (difference 
17.5; p < 0.001). Men reported significantly higher frus-
tration levels with the EHR compared with women (dif-
ference 33.15; p < 0.001). Women reported significantly 
higher satisfaction with the ease of use of the EHR inter-
face than men (difference 0.66; p = 0.03). Women’s per-
ceived overall usability of the EHR is marginally higher 
than that of men (difference 10.31; p = 0.06).

Reliability
Six studies investigated reliability [19, 23, 25, 31, 46, 

54]. Hertzum et al. [25] looked at the implementation of 
Epic and compared preparations in Norway and the UK. 
They highlighted a significant reliability issue, whereby a 
4-h period of unplanned downtime caused the diversion 
of all ambulances to other hospitals. Bornstein highlight-
ed teething errors with availability and synching of data 
across remote sites [31]. Also realizing they had only pa-
per downtime procedures which were later scanned into 
the electronic record, the availability of paper for down-
times was critical as this was the only source of documen-
tation. This ultimately led to the decision to have com-
pletely redundant Citrix servers for scheduled or un-
scheduled outages.

Security
Two studies investigated security which was the least 

studied aspect of EHR systems [26, 44]. Hill-Kayser et 
al. [44] addressed an aspect of data encryption across an 
EHR platform (Epic) and an Internet-based platform. 
They managed to find a system of encryption that was 
tested and verified in a nonclinical environment. Part 
of this process involved encoding data as extensible 
markup language and transferring via Web services to 
the OncoLink platform. This was done using an existing 
custom web application called MedView, developed by 
the University of Pennsylvania. MedView is accessed by 
providers from within Epic via a single integrated sign-
on.

Maintainability
Sixteen studies investigated maintainability [19, 20, 

25, 28, 29, 31, 37, 44, 46–51, 53, 55]. Several studies were 
able to show an EHR’s ability to integrate successfully 
unique adjuncts to support their specific sub-speciality. 
Devoe et al. [51] showed the ability of Epic to integrate 
a Silent Best Practice Alert notification system for pa-
tient recruitment in clinical research. They found that 
the recruitment process allowed them to identify poten-
tial participants in real time and find more potential par-
ticipants who meet basic eligibility criteria. The study 
concluded that Silent Best Practice Alert screening is a 
considerably faster method that allows for more effi-
cient use of resources. Reagor showed the ability to in-
tegrate a dedicated perfusion electronic medical record-
er with Epic [46]. As EHR’s uptake was increasing, there 
was less uptake of perfusion departments to adopted 
true perfusion EMRs. The study contends that they 
managed to successfully integrate Epic and the Spec-
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trum Medical VIPER Perfusion EMR. This will allow 
them to achieve the ideal perfusion data acquisition 
model, make available in real time the appropriate vari-
ables, alert clinicians to a variation in optimal parame-
ters, populate a database for quality monitoring and re-
search, and have the capability of passing de-identified 
data to national registries.

Portability
Thirteen studies investigated portability [20, 28–31, 

37, 43, 44, 47, 48, 50, 51, 55]. The unique selling point of 
EHR is the ability to replace multiple systems into one 
system across all departments/environments. Several 
studies looked at the challenges of introducing EHR sys-
tems in various environments and the pre- and post-im-
plementation efforts required. Johnson et al. [28] evalu-
ated how Vanderbilt University Medical Centre was able 
to replace its homegrown culture and internally devel-
oped systems with processes that were more in keeping 
with industry standards. They switched to the Epic sys-
tem for all their core clinical information system needs, 
including ambulatory, inpatient, billing, and provider or-
der entry. They were only at the optimization phase but 
had already started to see the benefits of an enterprise 
system.

Discussion

Several systematic reviews in the literature compare 
various aspects of EHR systems such as implementation 
challenges; however, these systematic reviews do not ad-
dress or specify the EHR vendor and therefore their find-
ings apply generally. This systematic review sets out, as 
stated in the inclusion criteria, to review only those pa-
pers that specify the vendor, and therefore attempts to 
make a direct comparison.

What becomes evident is there are limited studies con-
ducted outside the USA on the subject, where Epic holds 
the current leading market share with 29% [56]. Accord-
ing to KLAS, a research and insights firm based in Salt 
Lake City, USA, which reports market share among the 
top EHR companies serving 5,457 acute care hospitals 
[56], Epic was the most studied EHR system; studies on 
Epic have examined most aspects of the system from im-
plementation to research and development. Switching to 
an EHR system is no easy venture, with substantial plan-
ning and resources. An overall dip in performance is ex-
pected to occur during the transition. Intensive support 
across the board, especially from the IT teams, is crucial. 

Documentation with EHR improves efficiency; however, 
becoming proficient at using EHR has its drawbacks and 
limitations. The use of EHR in research has much poten-
tial, and the development of software to enable patient-
centred care is on the horizon with improvements in 
technology.

A gold standard EHR system would be challenging to 
achieve, as evidenced by our systematic review. There are 
several different user groups (doctors, nurses, ward clerks, 
administrators, etc.) in different settings (accident and 
emergency, speciality wards, operating theatres, outpa-
tient clinics, etc.) using the same system. EHR systems 
should have maximum IT support before and during 
their implementation phase. Continued training should 
be offered along with a feedback platform for improve-
ments [57]. Training should start early in medical school 
or nursing school and be implemented into the syllabus. 
This will allow for a more effective transition into work-
ing life for healthcare professionals [58]. Routine tasks 
such as requesting scans should not be taxing or compli-
cated with multiple steps. Flexibility in the layout and 
templates to allow for a diversity of use is essential across 
the different settings [59]. An EHR should also be effi-
cient in its functionality to allow maximum productivity 
with minimal input. One drawback of EHR systems is 
that on average 4,000 clicks were required in a busy ac-
cident and emergency 10-h shift [60]. It concluded that 
Emergency Department physicians spend significantly 
more time entering data into electronic medical records 
than on any other activity, including direct patient care. 
Wolfe et al. [61] also reported this in their EHR review in 
clinical use. They stated that “Clinicians were initially 
confronted with decreased efficiency, increased burnout, 
and high turnover.” Early on, physicians using computer-
ized order entry and electronic documentation were 30% 
more likely to report burnout after controlling for other 
variables. Automatic populating of data should be offered 
to help expedite tasks such as discharge summaries or 
templates to be used when alerting against potential ad-
verse events. It is worth mentioning Estonia’s e-health 
system, called the Estonian Nationwide Health Informa-
tion System. This has been operational since the end of 
2008, which is arguably the forerunner in a nationwide 
fully integrated system. The main success factors for the 
e-health system in Estonia are clear governance, legal 
clarity, a mature ecosystem, agreement about access 
rights, and standardization of medical data and data ex-
change rules [62].

In terms of the strengths of the present report, most 
of the studies were conducted in well-respected centres 
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in the USA. They are also current, and most were pub-
lished in the last 3 years. Most of the results of this study 
came from one EHR system Epic, which can be seen as 
one of the limitations of this study. In addition, a meta-
analysis could not be performed due to the heterogeneity 
of the studies. The search strategy was limited because we 
used system brands in the keyword search, and we did 
not include the grey literature. This study highlights the 
lack of comparison between EHR systems and the larger 
research profile that Epic holds across the USA; the rea-
son for this can be attributed to the fact that Epic tends 
to be used by large health centres that can afford the cost. 
These centres also have a strong academic presence con-
ducting large volumes of research. Thus, research and 
Epic are more of a correlation than causation. This is de-
spite the market distribution of EHR use in US hospitals 
of which 29% is held by EPIC, 26% by Cerner, and 17% 
by MEDITECH [56]. While in the UK, Cerner is used in 
51 inpatient hospitals and 24 specialist hospitals and 
EPIC is in 8th place with 10 inpatient hospitals and 4 spe-
cialist hospitals [63]. Bearing this in mind, it might not 
be possible to generalize the findings of this study to the 
UK.

There were limited data concerning cost implications, 
which is important in today’s NHS. A systematic review 
by Kruse et al. [64] showed that cost is repeatedly a pri-
mary barrier to the adoption of an EHR. It is also disap-
pointing, considering a significant driver for conversion 
to EHR is the ease of automated coding and billing. There-
fore, more studies should address cost implications from 
implementation to future cost savings and rewards in 
specific EHR systems. The question of cost implication 
becomes even more paramount in developing countries. 
Syzdykova et al. [65] compared five major open-source 
EHR systems (GNU Health, OpenEMR, FreeMED, 
OpenMRS, and Bahmni) following a multidimensional 
methodology that can provide informed recommenda-
tions to other implementers, developers, and healthcare 
professionals. Other relevant aspects, such as medicolegal 
implications, were scarcely touched on by one study in its 
survey findings [20].

While effectiveness in clinical governance was not ex-
amined by any of the studies, another important feature 
that has not been addressed by any of the studies is remote 
access. The ability to access patient records “off-site” to 
allow for remote working and consultations has become 
a necessity. It is now a vital feature in the modern EHR 
system and the current climate. Finally, more studies on 
UK-based hospitals are needed on systems commonly 
used in the UK.

Conclusions

Epic was the most studied EHR system and is one of 
the most implemented vendors in the USA market and 
one of the top ten in the UK. There are limited compara-
tive data between EHR systems, and therefore, it is diffi-
cult to identify the most advantageous system based on 
SQuaRE’s eight characteristics for software evaluation. 
EHR systems are very important as they have an impact 
on the environmental and economic sustainability of 
medical services. The transition from paper to a fully elec-
tronic system has several implications; they include mat-
ters such as a learning curve with decreased productivity, 
financial implications, and an IT service overhaul with a 
prolonged period of support.

A transition to an EHR system will place immense 
pressure on institutions that run a 24-h service and have 
long-term implications. Therefore, it is important to have 
a better understanding of how these EHR vendors com-
pare to one another to make a more informed selection of 
the EHR vendor.
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