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The effect of electronic medical records

on medication errors, workload, and medical
information availability among qualified
nurses in Israel- a cross sectional study
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Abstract

Background Errors in medication administration by qualified nursing staff in hospitals are a significant risk factor for
patient safety. In recent decades, electronic medical records (EMR) systems have been implemented in hospitals, and
it has been claimed that they contribute to reducing such errors. However, systematic research on the subject in Israel
is scarce. This study examines the position of the qualified nursing staff regarding the impact of electronic medical
records systems on factors related to patient safety, including errors in medication administration, workload, and
availability of medical information.

Methods This cross-sectional study examines three main variables: Medication errors, workload, and medical
information availability, comparing two periods— before and after EMR implementation based on self-reports. A final
sample of 591 Israeli nurses was recruited using online private social media groups to complete an online structured
questionnaire. The questionnaires included items assessing workload (using the Expanding Nursing Stress Scale),
medical information availability (the Carrington-Gephart Unintended Consequences of Electronic Health Record
Questionnaire), and medical errors (the Medical Error Checklists). [tems were assessed twice, once for the period
before the introduction of electronic records and once after. In addition, participants answered open-ended questions
that were qualitatively analyzed.

Results Nurses perceive the EMR as reducing the extent of errors in drug administration (mean difference =
-0.92+0.90SD, p <0.001), as well as the workload (mean difference =-0.83+1.035D, p<0.001) by ~30% on average,
each. Concurrently, the systems are perceived to require a longer documentation time at the expense of patients’
treatment time, and they may impair the availability of medical information by about 10% on average.

Conclusion The results point to nurses' perceived importance of EMR systems in reducing medication errors and
relieving the workload. Despite the overall positive attitudes toward EMR systems, nurses also report that they reduce
information availability compared to the previous pen-and-paper approach. A need arises to improve the systems in
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terms of planning and adaptation to the field and provide appropriate technical and educational support to nurses

using them.

Keywords Electronic medical records (EMR), Electronic medication system medication errors, Nurses workload,

Medical information availability

Introduction

Clinical/medical error is defined as a preventable adverse
effect of medical care, whether it is harmful to the patient
or not [1]. One of the most common types of medi-
cal error is medication error [2]. These errors seriously
threaten individual safety and public health in general
and are a challenge for the professionals involved. Such
errors are responsible for 7000-9000 deaths per year in
the United States of America alone, and the cost of med-
ication errors is estimated at over 40 billion dollars per
year, which causes a significant burden on the health sys-
tem and society [3]. Many people suffer physical and psy-
chological pain due to medication administration errors
[2,3].

In Israel, qualified nurses administer prescription med-
ications to patients staying in hospitals. Many measures
are taken to ensure the safety of the process of medica-
tion administration in hospitals. According to the medi-
cation administration procedure in Israel, published
in 2016 by the Ministry of Health [4], every instruction
on medication administration should include the date,
time, full name of the medication, medication form,
dosage, frequency of administration, route of adminis-
tration, duration of administration, and special instruc-
tions if applicable. In addition, administering medication
requires the nursing staff to implement a series of actions
before administering the treatment itself: address the
patient’s sensitivities, compare the details of the instruc-
tion with the details of the patient and the medica-
tion, pay attention to the patient’s new medication and
document the administration of the medication in the
patient’s record, specifying the date and time of admin-
istration [4].

Unfortunately, despite all the efforts and steps taken by
healthcare providers, clinical errors, including medica-
tion errors, do happen. Error rates in medication admin-
istration are still high, with consequences of significant
disability for the victims [2, 5]. Moreover, as a result of
these errors, medical staff may experience harm to their
self-confidence and work less efficiently, which may lead
to more mistakes and further impair patient safety [2, 3].

One way proposed in recent decades to prevent or
reduce medication errors is the implementation of
Electronic Medical Records (EMR) systems in medi-
cal centers [6]. EMR systems include a wide variety of
technologies designed to assist medical processes and
medical decision-making. EMR is a type of informa-
tion technology through which doctors and nurses in

hospitals can organize large amounts of information
about the patient and optimize the use of information in
their clinical work [6].

In general, findings in the literature indicate signifi-
cant advantages of using EMR in improving the quality
of patient care. Among the benefits found are improving
patient safety, reducing the frequency of errors, saving
time, preventing complications, improving communica-
tion between caregivers, and improving connectivity to
other systems in the hospital, such as the pharmacy, labo-
ratories, imaging centers, and others [7-9]. Many stud-
ies have found that computerized medical information
systems may reduce errors in drug treatment through
correct identification of the patient, increasing the avail-
ability of relevant medical information to prevent errors,
such as drug interactions, as well as increasing access
to current information about the patient’s history of the
drug treatment and drug sensitivity [10-24].

However, the findings surrounding the effect of EMR
on medical error reduction are still inconclusive with
some studies reporting mixed results. For example, in
a study conducted at the American University of Bei-
rut Medical Center looking into 2,883 prescriptions,
of which 1,475 (51.2%) were from the period before the
implementation of electronic prescriptions (paper pre-
scriptions) and 1,408 (48.8%) from the period after the
implementation of electronic prescriptions, it was found
that electronic prescriptions were associated with a sig-
nificant reduction in errors in medication dosage and
frequency of medication administration. However, they
were associated with an increase in duplication errors
[19]. Other studies report similar findings [25, 26]. After
looking into a decade of data between 2099 and 2018,
Classen et al. concluded that (p. 1) ‘despite broad adop-
tion and optimization of Electronic Health Record (EHR)
systems in hospitals, wide variation in the safety perfor-
mance of operational EHR systems remains across a large
sample of hospitals and EHR vendors, and serious safety
vulnerabilities persist in these operational EHRs” [27].

Due to the complexity of the management of drug
treatment by the nursing staff and the multitude of prac-
tices and procedures related to it, studies were carried
out examining the subject of the satisfaction of nursing
staff with the electronic prescription system. The find-
ings were, again, mixed and inconclusive. Some studies
reported an increase in staff satisfaction following gthe
introduction of EMRs [28, 29], while others reported
dissatisfaction stemming from increased workload and
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burnout [30, 31] and difficulty in retrieving and accessing
information [32]. Consequently, some studies report that
EMR systems may slow down and consume valuable time
away from treating patients [33].

As evident from the literature, findings are inconclu-
sive, and there is still a need to examine the effectiveness
of EMR systems in reducing medication errors, as well as
their contribution to patients’ safety and staff function-
ality. This current study aimed to assess nurses’ percep-
tion of EMR systems’ contribution to mitigating medical
error, workload, and information availability. The work-
ing hypotheses were that nurses perceive the introduc-
tion of EMR systems as beneficial to reducing medical
errors and workload and increasing information avail-
ability, compared with the previous pen & paper system.

Methods

STROBE statement

This study adheres to the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
guidelines.

Study design

This cross-sectional study was performed between Feb-
ruary and May 2022. It focused on a large group of quali-
fied nurses in Israel and compared two periods: before
and after implementing EMR systems in hospitals. The
participants were asked to answer an online survey eval-
uating the research variables one time by recollecting the
period when analog information collection infrastruc-
tures were used (pen-and-paper and printed sheets) and
another time by addressing the situation during the cur-
rent period when computerized medical information sys-
tems are being used. Differences between the two periods
were analyzed for statistical significance. Of note is that
most hospitals in Israel transitioned into electronic medi-
cal records by the late 2000s, with the last hospital tran-
sitioning in the late 2010s. The introduction of the EMR
systems expanded the amount of data collected by the
medical staff. For example, tracking of previous hospi-
talizations and reasons for non-administration of certain
drugs are currently being collected in the EMR systems
but were not recorded or less recorded in the older pen-
and-paper system.

Population & sampling

The target population for this study was registered nurses
in Israel. According to the Israeli Ministry of Health,
there are 70,052 registered nurses as of 2020, of which
approximately 60,000 have been working before the
introduction of EMR Systems [34]. The inclusion crite-
ria for this study were being a registered nurse, an adult
(over age 18), Hebrew speaking, and having a recollection
of the period in which pen-and-paper records were used.
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Exclusion criteria were not being a registered nurse,
minor, non-Hebrew speaking, and having not worked as
a registered nurse during the pen-and-paper period or
having no recollection of it.

In the current study, we used non-probability sampling
to recruit a relatively large number of participants quickly
and affordably. We used social media to recruit the par-
ticipants, as studies have demonstrated the usefulness of
obtaining data through social networks [35]. In addition,
the snowball method was used to distribute the question-
naire between colleagues. For the needs of the current
research, which requires quick access to a unique (profes-
sional) population in a wide geographic distribution, the
“snowball” approach was deemed the most practical. In
addition, data collection also focused on Hillel-Yafe Med-
ical Center, which experienced a cyber attack in October
2021, causing the entire hospital to resort back to pen-
and-paper data management. This created an oppor-
tunity to collect data from a more recent occurrence of
pen-and-paper utilization in a medical establishment.
Emphasis was placed on creating a heterogeneous sample
that would represent most of the population by distrib-
uting the questionnaire to different groups and cultures,
Jews and Arabs.

The minimum sample size was calculated using the
WinPepi calculator [36]. According to Aziz et al. [16],
the incidence of medication errors reported by EMR sys-
tem users is 0.5%, compared with 2.5% reported by those
using analog (pen and paper) systems. Assuming 95%
confidence and 99% power, the minimum sample size
required is 100. The final sample in this study included
nearly six times more participants (N=591). According
to WinPepi’s power calculator for paired samples, given
the mean difference reported in this study, the current
study has a power of 100%.

Tools
This study utilized a tool comprising both closed and
open-ended questions. The former will be described in
the following sub-sections. The latter, representing the
qualitative part of this study, was used to understand bet-
ter nurses’ stances toward EMR systems. This section was
constructed of three free text questions: (1) What is your
opinion regarding using EMR in your department? (2) In
what way does the use of EMR benefit you, if at all? (3) In
what way does the use of EMR bother you, if at all? The
answers to these questions were analyzed using qualita-
tive methods, according to Shkedi [37]. This approach to
qualitative analysis provides a guide to open-text catego-
rization and theme extraction that closely fits with Israeli
(Hebrew-speaking audiences.

Participants were first asked to state whether they had
the opportunity to experience administering medica-
tion while working with pen & paper prescriptions and
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documents. The lack of such experience was a criterion
for exclusion from the study.

Socio-demographics were assessed using a question-
naire that included the following variables: gender (nomi-
nal; male, female, other), age (continuous; calculated
using the year of birth), type of nursing staff (nominal;
qualified nurse, department manager, deputy manager),
seniority (continuous; in years), number of computer
systems used in the department (continuous), and type
of education (nominal; bachelor’s or master’s degree or
higher).

Workload was assessed using a shortened version of
the Expanding Nursing Stress Scale (ENSS) by French
et al. [38]. The original questionnaire examines various
stressors in nurses’ work and consists of 57 items. One
factor in the questionnaire deals with workload. It con-
sists of nine items, and its reliability was «=0.86. Two of
the questionnaire items were not relevant to the topic of
the current study and were removed. Therefore, the final
shortened version includes seven items on a Likert scale
ranging from 1 (“disagree at all” / “very low”) to 6 (“agree
to a large extent” / “very high”). An example of an item
from the questionnaire: “I don’t have enough time to do
what I am required to do” The workload index was cre-
ated by averaging the score of all seven items. A higher
score means a higher workload. The questionnaire was
translated into Hebrew and was validated through a pilot
study among a small number of subjects (N=32). Reli-
ability as internal consistency (Cronbach’s alpha) in the
pilot phase was 0.955 for the before questionnaire and
0.838 for the after questionnaire. In the final sample, the
workload index’s Cronbach’s alpha value was 0.91 (before
the implementation of EMR) and 0.86 (after).

Information availability was assessed using a short-
ened version of the Carrington-Gephart Unintended
Consequences of Electronic Health Record Question-
naire (CG-UCE-Q) by Gephart et al. [39]. The internal
reliability of the original questionnaire was a=0.94 with
a content validity index of 0.96. The original question-
naire consists of 36 questions and covers a variety of
topics related to the change in the work process due to
the implementation of computerized systems in hospi-
tals. One of the issues covered is the availability of the
patient’s medical information. For the present study,
we selected five items relevant to measuring the avail-
ability of information. The rest of the items in the ques-
tionnaire were not relevant to the subject of the current
study. Items range on a Likert scale from 1 (“do not agree
at all”) to 5 (“strongly agree”). Example item: “When you
have to make a decision about your patient, is there too
little documented information about the patient for you
to understand the clinical picture?”. The medical infor-
mation availability index was calculated as the average of
items’ scores after reversing the scores of items #1, 4, and

Page 4 of 10

5. A higher score means greater availability of informa-
tion. The questionnaire was translated into Hebrew and
was validated among a small number of subjects (N=32)
from the study population. Reliability as internal con-
sistency (Cronbach’s alpha) in the pilot phase was 0.924
for the before EMR questionnaire and 0.779 for the after
questionnaire. In the final sample, the index’s Cronbach’s
alpha value was 0.690 before EMR and 0.930 after.

Medication errors were assessed using a shortened
version of the Medical Error Checklists questionnaire
developed by Tsiga et al. [40]. The internal reliability
of the original questionnaire was a=0.96. The original
tool is constructed of three parts, with each part con-
taining 25 questions. The items represent a variety of
medical errors, for example, wrong diagnosis, errors in
medication prescriptions, communication failure, etc.
Only eight items were found to be relevant for the cur-
rent study, measuring medication administration errors,
and those comprised the final tool used in this study.
Items range on a Likert scale from 1 (“do not agree at all”)
to 5 (“strongly agree”). Example item: “The prescription
of the medication is illegible and unclear” The medica-
tion errors index was calculated as the average of all eight
items. A higher score means more errors in administer-
ing medication. The questionnaire was translated into
Hebrew and was validated among a small number of sub-
jects (N=32). Reliability as internal consistency (Cron-
bach’s alpha) in the pilot phase was 0.954 for the before
EMR questionnaire and 0.903 for the after questionnaire.
In the final sample, the index’s Cronbach’s alpha value
was 0.820 before the implementation of EMR systems
and 0.700 after.

Statistical analysis

The statistical analysis of the results was performed using
SPSS Version 28. The analysis included both descriptive
and analytic statistics to explore the research hypoth-
eses. This study has no missing data handling due to all
items on the questionnaire being mandatory to answer.
The statistical tests were chosen according to the variable
distributions. Given the large sample size, parametric
tests were used even for non-normally distributed mea-
surements. Correlation between continuous variables
was assessed using the Pearson correlation test. Asso-
ciations between categorical and continuous variables
were examined using Student’s paired-samples t-test.
Multivariate regression analysis was conducted using
the linear regression model for all three main depen-
dent variables (medication errors, workload, and medi-
cal information availability). Analyses were performed in
Enter mode following the negation of multi-collinearity.
Only variables found to be associated with the dependent
variables in the univariate analysis were introduced into
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Table 1 Socio-demographic breakdown of studied sample

(N=591)
Variable N (%) / Mean (£ SD)
Gender
Female 443 (75.0%)
Male 148 (25.0%)
Family status
Coupled with children 208 (35.8%)
Coupled without children 159 (27.4%)
Single with children 205 (35.3%)
Single without children 9 (1.5%)
Role
Registered nurse 558 (94.4%)
Head nurse 16 (2.7%)
Deputy head nurse 17 (2.9%)
Department
Intensive care unit 105 (17.2%)
Surgery 175 (28.6%)
Emergency department 116 (19.0%)
Internal medicine 77 (12.6%)
Cardiology 22 (3.6%)
Other 117 (19.0%)
Age (years) 33.92 (£9.24)
Number of EMR systems used at work 242 (£1.21)
Seniority (years) 768 (£7.62)

EMR=Electronic Medical Record

the regression analyses. A p-value of 0.05 or lower was
deemed statistically significant in all statistical analyses.

Results

Sample description

In total, 622 nurses entered the questionnaire link, of
which 31 (5%) indicated that they did not use pen-and-
paper medical records and were subsequently excluded
from the rest of the study. The final sample included 591
registered nurses working in government hospitals in
Israel, of which 148 men (25%) and 443 women (75%).
The average age was 33.92 years (SD 9.24 years), with a
median age of 30.5. Most participants were employees
at the ‘Sorasky’ Medical Center in Tel Aviv and “Hillel
Yaffe” Hospital in Hadera (105 and 327, respectively). See
Table 1 for additional socio-demographic breakdown.

Quantitative analysis

The findings show a significant difference in all assessed
indices when comparing before the implementation of
EMR systems and after, as follows. The perception of
the number of medication errors after EMR systems
implementation (M=2.2, SD=0.72) was reduced com-
pared to before (M=3.12, SD=0.73) (t=24.85, p<0.001).
The workload after implementation of EMR systems
(M=2.77, SD=0.92) was perceived as lower compared to
before (M=3.6, SD=1.07) (t=15.53, p<0.001). In total,
this represents a~30% decrease in both medication
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Table 2 Differences in perception of (a) workload, (b)
medication errors, and (c) Medical information availability after
the implementation of Electronic Medical Records (EMR) across
socio-demographic categories (N=591)

Variable Categories M (SD) p-value

(a) Workload

Gender Women 2.73(0.88) 0.118
Men 2.87 (0.96)

Seniority Under 5 years 2.71(0.81) 0211
5 years or more 2.81(0.97)

Department Surgical 2.75(0.88) 0.061
Internal 299 (1.13)
Intensive care/emergency 2.73(0.84)
department

(b) Medication errors

Gender Women 2.16 (6.6) 0.068
Men 2.3(0.87)

Seniority Under 5 years 2.18 (0.65) 0.741
5 years or more 2.2(0.78)

Department Surgical 2.13(0.68) 0.293
Internal 2.19(0.9)
Intensive care/emergency 2.23(0.69)
department

(c) Medical information availability

Gender Women 23(1.35) <0.001
Men 29(1.27)

Seniority Under 5 years 2.08 (1.26) <0.001
5 years or more 2.84(1.35)

Department Surgical 2.5(1.46) <0.001
Internal 3.6 (0.66)
Intensive care/emergency 2.17(1.28)

department

Note: p-value computed using t-test for gender and seniority and one-way
ANOVA for department

errors and workload perception following the intro-
duction of EMR systems. However, in contrast to our
hypothesis, medical information availability after the
implementation of EMR systems (M=2.45, SD=1.35) was
lower compared to before (M=2.6, SD=0.74) (t=2.44, p.
0.015). In total, this represents a~ 10% decrease in infor-
mation availability following the introduction of EMR
systems.

In order to examine the relationship between socio-
demographic variables and the main variables, as a first
step, a univariate analysis was performed to explore the
association with attitudes after the implementation of the
EMR. None of the Demographic variables were signifi-
cant for workload and medication errors (p>0.05), and
all of them were significant for information availability
(p<0.001) (see Table 2).

For each of the primary dependent variables, a delta
score was computed by subtracting the value before EMR
systems implementation from the value after. The mean
for the delta score of medication errors was —0.92 (SD
0.90), -0.83 (SD 1.03) for workload, and —0.14 (SD 0.39)
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for medical information availability. These delta scores
were used for correlation analyses. The results here show
that the delta score of workload was positively corre-
lated with the delta score of medical information avail-
ability (r=0.21, p<0.01) and medication errors (r=0.36,
p<0.01). In other words, a higher increase in workload
was associated with more errors and higher availabil-
ity of information, or vice versa. In addition, the delta
score of medication errors was negatively associated
with the delta score of medical information availability
(r=-0.37, p<0.01), meaning that fewer medication errors
are reported with the increase in medical information
availability.

Finally, multivariate linear regression was conducted
for each of the three main dependent variables separately
- medication errors, workload, and information availabil-
ity. The analysis was performed to predict the dependent
variables after implementation of EMR systems. See the
complete results in Table 3.

Qualitative analysis

In the qualitative section of the research, 82 participants
answered three open questions (see methodology). The
purpose of the questions was to understand how the
nursing staff experienced using EMR systems and its
effect on their work. It is important to note that there
were contrasting reports in answers; for some partici-
pants, a certain feature was a disadvantage, but for other
participants, it was an advantage. For example, while one
participant claimed that EMR wastes a lot of time in her
work, another claimed that it saves her a lot of time. It is
also interesting to note that in response to the question
about the EMR systems’ benefits, only a few participants
reported a decrease in medication administration errors
as a response. In the analysis, we categorized several
themes that appeared repeatedly in the answers, as will
be specified below.
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Theme #1: additional workload that comes at the expense of
patient care time

A large portion of participants (28 out of 82 who
responded to the questions) claimed that the EMR sys-
tems require them to devote time to operate them at the
expense of time for actual care for patients, such as giving
support, communicating with the patient, and respond-
ing to their needs, especially when compared to the era
of pen and paper prescriptions before EMR implementa-
tion. For example - “more information about the patients,
less time for nursing care”; “It (EMR system) is excellent
but leaves less time to treat the patient physically and
emotionally”; “Filling out multiple indices and a lot of
screen time that should have been used as a quality time
with the patient bothers me”” In fact, some of the partici-
pants said that EMR systems add to their workload; for
example -“Using information systems has added a lot of
additional tasks to our work and at the same time, no
personnel has been added; the same number of nurses
remain on shifts, which makes me working under stress-
ful conditions because you have to complete both the
work in front of the computer and the work with the
patient and the family”

In this context, some participants also complained
about the requirement to electronically document many
details and indices about the patient that, in their opin-
ion, have no medical meaning. Participants said that
many unnecessary indices need to be entered into the
system due to various administrative requirements and
not for medical necessity.

Theme # 2: limitations and technical faults of the systems

Another kind of feedback was related to technical prob-
lems or slowness of the systems, for example - “Only the
quality of the system and the equipment disturbs me; for
example, the slow transition between windows”); Com-
munication failures between systems, connection prob-
lems due to internet connection dependency, for example
- “very interrupting when there is no Internet access”),

Table 3 Regression analysis of main variables after the implementation of Electronic Medical Records (EMR) (N=591)

Main variables assessed Medical Information Availability Medication Errors Workload
F (p-value) 26.16 (<0.001) 5.77 (<0.001) 5.30(<0.01)
R? 152 5.7 26
Maximum VIF <11 <11 <11
Residuals distribution [2.078-2.710] [2.347-3.237] [2.149-4.047]
Cook’s distance [0.000-0.019] [0.000-0.022] [0.000-0.055]
Unstandardized and standardized coefficients- B ()
Age -0.003 (-0.033) 0.003 (0.032)
Gender -0.587 (-0.188)" -0.146, (0.088)" -0.177 (-0.086)"
Attitude before EMR implementation 0.369 (0.202)™ 0.218,(0.220)™ 0.124 (0.148)™
Department -0.675 (-0.246)""

Note: Regression performed in Enter mode following negation of multi-collinearity (see maximum VIF values reported in the table). Age and attitude prior to EMR
implementation were entered as continuous variables; Gender (0=female, 1=male); Department (0=Emergency or intensive care, 1=other)

“p-value <0.05 (two-folds) "“p-value <0.001 (two-folds)
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and problems during a power outage or the collapse of
the system - “Computing failures. System collapse. Power
failures. Software failures. Too many versions”; “Every-
thing is fine and lovely until there is a power outage; com-
puter crashes; slow computer. It is just terrible. In the age
of paper records, there was less writing and less informa-
tion. But the basic important information was there. I do
not recommend going back to paper, but there’s a need
to take care of a good backup system with the necessary
information that will come into action in the event of a
malfunction” Participants wrote about other computer
malfunctions, such as bugs in the systems that cause
them to get stuck and waste a lot of time as a result, for
example - “Using Computers is excellent. But the Chame-
leon system has a lot of bugs and often gets stuck. Wastes
a lot of time during the shift...”

Theme # 3: the human factor as a source of problems in the
operation of EMR systems

Finally, a theme related to the human factor emerged
from participants’ feedback, namely the use of comput-
erized systems by the medical and nursing staff. It was
claimed that the physicians do not enter the medical
instructions into the system in a straightforward man-
ner or that necessary instructions are missing, or critical
information about the patients is missing, for example -
“... there are still lots of mistakes in writing instructions”;
“sometimes the staff does not enter information properly,
and sometimes critical information about the patients
is missing” Other nurses reported that their colleagues
copy data from each other to save time filling them out,
for example - “because it takes more time to fill out
indices, many times poor indices are copied from nurse
to nurse instead of filling out the correct data”). Others
stated that older staff members have difficulty acquiring
skills for using the EMR systems due lower digital lit-
eracy, for example - “You need full control in computer
skills, which makes it difficult for older nurses to use
them (EMR systems)”; “It is important to note that there
are older employees who do not get along with the com-
puter and it will be difficult for them to work and use the
computer. This has a negative effect on the work of others
in the department”).

Discussion

The current study examined the effect of implement-
ing EMR systems on the extent of errors in medication
administration by qualified nursing staff and on other
variables related to patient safety, namely the availabil-
ity of medical information and the workload imposed on
nursing staff. In line with the study hypotheses, we found
that EMR systems reduce errors in the administration of
medications and reduce workload. These findings corre-
spond with the prevailing position in the literature on the
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effectiveness of EMR systems in reducing errors in pre-
scriptions and medication administration [11, 41]. It is
important to emphasize that, unlike most studies on this
topic, the extent of errors in the present study was mea-
sured based on an approximate perception of nursing
staff and not as an exact quantitative measure. However,
similar approaches in the literature are reported [42].

The findings suggest that workload decreased for the
most part following the implementation of EMR sys-
tems. This decrease in workload can be explained by the
fact that computerized systems save the need to physi-
cally run around to receive and transfer various materials
such as laboratory tests, imaging, drug prescriptions, etc
[43]... Nevertheless, the findings suggest that there is also
a disadvantage. According to some participants’ reports,
EMR systems require a lot of handling time, which comes
at the expense of care for the patients and their families.
This finding partially aligns with the findings of a meta-
analysis performed by Moore et al. [44], which concluded
that computerized medical systems increase the time
nurses spent documenting medical records. Further-
more, in the same meta-analysis, it was found that even
after the implementation of the EMR systems, there were
nurses who preferred to continue documenting manually
and viewing the older pen-and-paper method as faster
and more accesible.

However, other studies included in Moore’s meta-
analysis [44] claim that EMR systems contributed to
the redistribution of nurses’ working time so that they
devoted more time to direct patient care and communi-
cation with family members than dealing with medical
records. These studies further claim that this resulted in
greater satisfaction and a sense of meaning in their work.
Arguably, the findings of the current study contradict
this. It is possible that part of this discrepancy in find-
ings can be explained by the type of system used since the
type of EMR system has a decisive effect on the required
documentation time [43]. Other studies also found, in
line with the current study, that EMR systems harm the
workflow of the team since they require multi-tasking,
distract nurses from their primary work, and reduce the
contact and interpersonal relationship with patients,
negatively affecting the satisfaction of both the patients
and the staff [45]. Another support for the findings of this
current research is found in a study among doctors in the
USA who claimed that one of the main reasons for burn-
out of doctors, which often results in leaving the job, is
the need to spend too much time documenting informa-
tion in EMR systems [46].

There may be a need to find ways to reduce the
required documentation during a shift and document
only vital medical information. This is important to avoid
a situation where nurses devore extended periods of time
during their shifts sitting in front of the computer instead
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of providing care and attention to patients and commu-
nicating with families. It should be noted that although
the workload in this study is subjective and relies on the
nursing staff’s report, it is, in fact, a preferred measure-
ment for this topic [43].

In contrast to our hypothesis, medical information
availability dropped after implementing EMR systems.
These findings are slightly surprising as most studies on
the subject found an improvement in the availability of
medical information following EMR systems [32]. This
finding may also highlight some of the backlash reported
by nurses concerning the difficulty of managing the work
with EMR systems during their shifts.

Alongside this, we found that other variables can
explain part of the reduction in information availability.
For example, nurses responding to our questionnaire
who are working in the Intensive care and emergency
departments reported significantly less information avail-
ability after the introduction of EMR systems. Arguably,
in departments dealing with urgent or intense cases,
there is a greater need for high-speed information trans-
ferring [43]. It may be critical if the EMR system is slow
or gets stuck, as is sometimes the case with such systems
and as reported by some of the nurses. Indeed, the litera-
ture accounts for technical deficiencies of systems, such
as slowness, failures, systems crashes, communication
problems, and difficulty integrating between the EMR
system and others [32]. Moreover, the literature reports
that EMR systems sometimes contain too many compli-
cated and less vital functions [32]. It may be necessary to
tailor the computerized information systems specifically
to these departments so that they offer a “lean” or easier
interface that will allow for faster extraction of vital med-
ical information. It is also a good idea to make sure that
there is sufficient backing to operate the systems for cases
of communication or electricity faults so that crucial
information remains available in these situations as well.

The decrease in information availability after EMR
implementation can also be explained by insufficient
training for staff to use those systems properly. As
reported by participants in the qualitative section of the
study, departments have elderly staff memebers who have
difficulty operating and controlling computerized sys-
tems. Similar findings were also found in previous studies
[32]. The findings of the present study are in line with the
accumulated findings that indicate a fundamental need
to think and redesign some of the EMR systems from the
perspective of the end users, as well as to provide appro-
priate training and support for using them.

Limitations and future directions

This study has several limitations. First, the sampling
method in the current study was not probabilistic and
was based on convenience and the snowball method

Page 8 of 10

exposed the sample to selection bias and may not fully
represent the population. Second, the dependent vari-
ables were measured subjectively, i.e., as an experience
or impression of the study participants. Such tools are
naturally exposed to biases since the impressions of the
respondents do not necessarily accurately reflect the
objective reality in the hospitals. Memory bias should
be considered for reports concerning the time before
EMR systems implementation. In addition, there may
be reporting bias due to the unwillingness to report the
actual occurrence of medical errors.

Third, this study measured only three variables.
Although these are three main variables in understanding
the phenomenon being investigated, it must be assumed
that additional variables are required to obtain a broader
and more detailed picture of the computerized sys-
tems in a hospital. It is useful to specifically and directly
examine variables such as the quality and accuracy of
medical information [32] or the time of documentation
of medical information [47]. It is also possible to distin-
guish between different types of medication errors and
examine each of them individually, for example, errors in
identifying the patient, dosage, or how the medication is
administered.

Conclusions

This study provides mixed results regarding the research
hypotheses. The findings support the hypotheses stating
that Electronic Medical Records (EMRs) are perceived
by Israeli nurses to reduce medical errors and workload,
compared to the older pen-and-paper approach. How-
ever, the findings do not support the third hypothesis
since the findings show that EMRs were perceived to
decrease information availability compared to the pen-
and-paper era.

The findings in this study show the great benefits of
using EMR systems in hospitals in Israel, as well as the
difficulties and challenges associated with them. To the
best of our knowledge, no systematic research has yet
been done on this subject in the State of Israel, and there-
fore, the findings of the current study are highly impor-
tant for decision-makers.

The findings show that the implementation of EMR
systems in Israel contributes to reducing errors in the
administration of medications by qualified nursing staff
from the point of view and the direct experience of the
nursing staft themselves. This means that these systems
contribute to saving lives, and therefore, their impor-
tance for hospitals is tremendous. In addition, accord-
ing to nurses, the systems reduce the workload imposed
on the staff. However, the findings present difficulties on
two levels. The first is the need for multi-tasking, which
harms nurses” work. This difficulty is manifested in the
fact that too much time is required to document medical
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information in computerized systems, which comes at
the expense of time directly caring for patients and their
families. This situation may harm the nurses’ morale and
may cause burnout at work. The second level is the com-
plexity and slowness of the systems, which may reduce
the availability of medical information when it is neces-
sary to retrieve quickly, which is especially problematic
in departments of surgery, intensive care, and emergency
medicine, where a lot of medical information is needed
urgently and immediately.

The findings raise a need for rethinking and redesigning
these systems while thinking about the end users, as well
as a need for dedicated training for their use by end-users
of different digital literacy backgrounds. Future research
can focus on developing methods for assimilating knowl-
edge and skills to use computerized systems in a way
that considers age and digital literacy and evaluates their
effectiveness. In addition, future research will be able to
examine the effectiveness of changes and improvements
in the computerized systems, particularly the develop-
ment of “lean” versions of the interfaces for departments
where quick information retrieval is required.
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