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Abstract

Aim: The study aimed to explore differences in usefulness and the ease of use of electronic health records (EHRS) as perceived
by nurses and other healthcare providers (HCPs) during the 2019 coronavirus (Covid-19) pandemic in Jordan. It also aimed
to investigate the association of gender, marital status, age, educational level, experience, and experience of using EHRs
in predicting the technology acceptance model (TAM) of EHRs among the same selected group. Design: A comparative
cross-sectional study. Methods: A convenience sample of 90 nurses and 96 HCPs completed the technology acceptance model
survey. The response rate for nurses was 60%, compared to 64% for HCPs. The study was conducted from May to July 2020.
Results: The study found that, generally, both nurses and other HCPs perceived high levels of usefulness and ease of use
of EHRs during the Covid-19 pandemic. Other HCPs perceived higher levels of usefulness (86%) and ease of use (76.5%)
of EHRs than nurses (79.5% and 73.5%, respectively) during the Covid-19 pandemic. Statistical differences were noted
between both groups (p < 0.05). Marital status and experience in using EHRs were found to be associated with TAM among
nurses. There were no associations of TAM among other HCPs during the Covid-19 pandemic. Conclusion: Due to the nature
of nurses’ work, the implementation and acceleration of the use of EHRs during the Covid-19 pandemic could be expected
to encounter certain obstacles.
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Introduction medical data related to the patient (Denaxas
Health information technology has become & Morley, 2015). The technology acceptance model
an important issue in the medical field. However, (TAM) has become a widely used tool to assess

electronic health records (EHRs) generally improve the usefulness and ease _of use of electronic record§
healthcare quality, reduce clinical errors, and in terms among healthcare providers (Holden et al., 2016;
of societal outcomes, they enhance the ability Kamal et al., 2020).

to conduct research, improve population health, and
reduce costs (Menachemi & Collum, 2011). They
can also improve the overall quality of hospital
processes, which is reflected in quality indicators
(Conte et al., 2019). EHRs can provide easy access
to patient information, facilitating research and
the implementation of evidence-based interventions
(Clegg et al., 2016).

An EHR is an electronic record that contains the
medical history, previous reports and notes, and any
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The TAM is recognized as having two dimensions:
the first of which is usefulness, which mostly
correlates with job performance, while the second
dimension is the ease of use of EHR, which mainly
measures the level of effort used in maintaining
electronic  records (Davis, 1989). Improving
the perceived usefulness of EHRs is important
in enhancing EHR acceptance (Kowitlawakul et al.,
2015). By the same token, lack of perceived
usefulness presents a barrier to the adoption of EHRs
among healthcare providers (Kruse et al., 2016).
Collectively, both dimensions have a clear effect
on adopting electronic health records (Hoque, 2016).

Several studies have associated nurses and other
HCPs such as physicians, pharmacists, and lab
technicians, with the use of EHRs. A study
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performed in Jordan showed a positive perception
toward EHRs among nurses (Tubaishat, 2018).
A longitudinal study among clinicians found that
EHRs enhanced healthcare quality, decreased errors
in  medication, and advanced communication
(El-Kareh et al., 2009). On the other hand, other
HCPs have exhibited limited acceptance of electronic
records as well as technology in their workplace.
Inthe USA, low satisfaction levels had been
observed among physicians toward use of EHRs
(Meyerhoefer et al., 2018). Research also found that
other HCPs experienced a lower rate of positive
expectations of EHRs (Joukes et al., 2019).

During the Covid-19 pandemic, hospitals focused
intensively on EHRs rather than paper records since
EHRs have only recently been introduced in Jordan
health institutes (Al-Sghayer et al., 2016). However,
accelerating EHR use among nurses and other HCPs
without planning and structure might hamper
the acceptance of electronic records. To that extent,
this study aimed to explore the perception levels
of HCPs toward usefulness and ease of use of EHRs
during the Covid-19 pandemic. Moreover, it
evaluated the relationships and differences between
the usefulness and ease of use of EHRs based
on the selected nurses and other HCPs in this study.
Finally, this study investigated several demographic
factors including gender, marital status, age,
educational level, experience, and experience with
using EHRs to evaluate their separate association
with TAM among nurses and other HCPs during the
period of Covid-19 pandemic.

Aim

Four aims have been identified in our research:

1) To explore the perceived level of usefulness
and perceived level of ease use of EHRs among
nurses and other HCPs during the Covid-19
pandemic in Jordan.

2) To evaluate the relationship between the
usefulness and ease of use of EHRs among
nurses and other HCPs during the Covid-19
pandemic in Jordan.

3) To evaluate the differences in perceptions of
EHRs among nurses and other HCPs during the
Covid-19 pandemic in Jordan.

4) To investigate the association of gender, marital
status, age, educational level, experience, and
experience with using EHR in predicting the
technology acceptance model of EHR among
nurses and other HCPs during the Covid-19
pandemic in Jordan.
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Methods

Design
A comparative cross-sectional design.

Sample

The study was conducted at Jordan University
Hospital in Amman — Jordan. The selected hospital is
one of the largest tertiary hospitals in Jordan, with
a 600-bed capacity. This hospital was chosen since
it had a large number of nurses and other HCPs, had
applied an EHR system, and was readily accessible
for the research. Employees with less than six
months’ experience and working part-time were
excluded since their experience with using EHRs was
limited. Moreover, we excluded nurses and other
HCPs who worked in the operating room and
outpatient’s clinics. The inclusion criteria were all
nurses and other HCPs not ruled out by the exclusion
criteria. The study population consisted of two
groups; the first included clinical staff nurses from
different departments in the selected hospital.
The second group consisted of HCPs, including
physicians, pharmacists, and lab technicians.
To establish the sample size in each group, a sample
size of 100-300 participants would be necessary
to have a confidence level of 95% and a margin
of error of 5% (Hair et al., 2014). To achieve
the required  sample  size, three  hundred
self-administered questionnaires were distributed
conveniently (150 nurses and 150 HCPs) in the
selected hospital. The number of nurses who returned
valid questionnaires was 90 — a response rate of 60%,
while the number of other HCPs who returned valid
guestionnaires was 96 — response rate of 64%.

Data collection

Data were collected over a three-month period from
May to July 2020 during the Covid-19 pandemic
in Jordan, since the first reported case in Jordan was
in March 2020 (World Health Organization [WHOQO],
2020). We put together an envelope that contained
the consent form, socio-demographic questions
(e.g., on gender, marital status, age, educational level,
experience, and experience with using EHRS), and
the TAM survey. It took three-four minutes
to complete the survey. We distributed the envelope
to participants in person either in the morning
or during break times and explained the study aims
to them, asking them to complete the forms and
return them there and then. If not possible,
participants were asked to leave the envelope with
the completed forms in the supervisors’ office.
Approval from Jordan University Hospital to collect
the data was obtained (No. 10/2020/9607).
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The ethical principles of the Helsinki declaration
were followed, and the informed consent of each
participant was obtained. During the process of data
collection, participants had the right to refuse
to participate and the confidentiality and anonymity
of their responses were guaranteed.

Technology Acceptance Model Survey: The TAM
survey adapted from Davis (1989) was used
to explore the perceived level of usefulness and ease
of use of EHRs among nurses and other HCPs
in Jordan during the Covid-19 pandemic. We gained
official permission from the author to use
the TAM survey and adapt it as needed. The survey
consists of 28 items measuring two main dimensions.
The first dimension (14 items) measures the
usefulness of EHRs, such as effectiveness, control,
and  productivity. The second dimension
(14 items) assesses the ease of use of EHRs in the
workplace. Globally, the TAM survey has good
psychometric properties (Bagot et al., 2020; Barzekar
et al., 2019). However, we checked the validity and
reliability of the TAM survey before an Arabic
language version was produced. Face validity was
assessed through a pilot study of 30 nurses, who were
asked to provide suggestions regarding context,
linguistic, ambiguity, and simplicity of the Arabic
version of the TAM items. All items achieved face
validity. Content validity was performed with the
participation of ten experts (three Ph.D. holders
specializing in nursing, three Ph.D. holders
specializing in health informatics, two Ph.D. holders
specializing in English, and two Ph.D. holders
specializing in educational counseling). Some
amendments were made to Arabic items to make
them suitable for the participants, and overall,
the results indicated that the average score was 91%,
indicating content validity (Yusoff, 2019).

Construct validity was assessed by explanatory
factor  loading, sampling  adequacy  using
Kaiser-Meyer-Olken (KMO), and Bartlett’s test
of sphericity. The results revealed that the factor
loading of the Arabic usefulness dimension had
arange between 0.54-0.87 and 0.41-0.81 for the
Arabic ease of use dimension. In addition, the KMO
test result was 0.92 and 0.84 for dimensions
of usefulness and ease of use (Shirinbayan et al.,
2020). The results of Bartlett’s test of sphericity were
typically significant and suitable for the usefulness
dimension (Chi-square [y2] = 2163.3; df = 91,
p < 0.001) as well as the ease-of-use dimension
(x2 = 1348.2; df = 91; p < 0.001) (Rafique et al.,
2020). Regarding reliability, the total Cronbach’s
Alpha of the TAM survey was 0.92, and for the
dimensions it was 0.95 and 0.82 for usefulness and
ease-of-use, respectively.
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We measured the TAM survey on a four-point Likert
scale ranging from “Strongly agree,” to “Strongly
disagree.” These items in the TAM survey (1, 2, 3, 4,
5 7,9, and 10) were rated in reverse order due
to their negative wording. The cutoff point was
calculated based on the following equation.

Upper score — Lower score

Cut int =
utof f poin Lovels

Data analysis

The data were analyzed by Statistical Package
for Social Sciences (SPSS v. 23). After receiving the
completed questionnaire, a pre-processing step was
applied to remove incomplete or invalid data.
Descriptive statistics means, standard deviations, and
frequencies were used for the demographic factors
and study variables according to the levels
of measurement. Pearson correlation coefficients (r)
and independent sample t-test were used to find any
associations between the items of usefulness and ease
of use between both groups. In addition, stepwise
linear regression was conducted to determine the
predictors of TAM among nurses and other HCPs.

Results

The participants” characteristics are presented
in Table 1. The majority of the participants (n = 90;
48.4%) worked as nurses. Of the total participants
(n = 186), 109 (58.6%) were female, with a mean age
of 30.7 years (SD = 5.6), ranging from 23 to 52
years. In addition, the majority (n = 186; 60%)
of the participants held a bachelor’s degree.
The working experience mean was 7.5 years
(SD =6.1), ranging from one year to 31 years.

Table 2 displays the statistics, overall levels, and
Pearson correlation coefficients used to achieve aims
number one and two.

The results indicated that both nurses and HCPs
perceived usefulness and ease-of-use of EHRs
positively during the Covid-19 pandemic in Jordan.
Both groups were found to be at high perceived
levels. Person’s correlation coefficients indicated that
the level of perceived usefulness was positively
associated with the level of ease-of-use (r = 0.53;
p<0.001) of EHRs in both groups during
the Covid-19 pandemic in Jordan (Table 2).

Tables 3 and 4 show the results of independent
sample t-test, p-values, means, and standard
deviations conducted to investigate the differences
in EHR usefulness and ease of use between the two
groups.
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Table 1 Participants” demographic characteristics (n = 186)
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Demographic factors Nurses (90) Healthcare providers (96)
Frequency (%) Frequency (%)
Gender male 45 (50) 32 (33.3)
female 45 (50) 64 (66.7)
Marital status single 25 (27.7) 59 (61.5)
married 65 (72.3) 37 (38.5)
Educational level diploma 13 (14.4) 8(8.3)
bachelor 63 (70) 49 (51)
postgraduate 14 (15.6) 39 (40.6)
Age (Year) mean + SD 33.4+5.71 28.1+4.17
Experience (Year) mean + SD 10.8 £6.04 436=+4.31
Experience with EHRs (Year) mean + SD 4.17+3.64 3.34+3.21

EHR — electronic health record; SD — standard deviation

Table 2 Statistics and Pearson correlation coefficients for the perceived level of usefulness and ease of use

(n=186)
EHR sub-scale Nurses Overall p-value HCPs Overall r p-value
(n=90) level (n=96) level
mean + SD mean + SD

Perceived usefulness level
Perceived ease of use level

3.05+£0.52 high
2.89 +£0.36 high

0.37 <0.001™

333047  high
2.96 +0.39 high 0.53 <0.001

EHR - electronic health record; HCPs — healthcare providers; SD — standard deviation; r — Pearson correlation coefficients;

Generally, nurses participating in this study had
lower EHR usefulness levels (79.5%) than other
HCPs (86%) during the Covid-19 pandemic.
Moreover, participating HCPs had higher EHR
ease-of-use levels (76.5%) than nurses (73.5%).
However, there are no significant differences

“p-value < 0.001

During the Covid-19 pandemic, the total perceived
level of TAM among both nurses and HCPs was
at a high level. The results of an independent sample
t-test indicated statistically significant differences
between them (t-test = 3.06; df = 184,
p-value = 0.003).

between nurses and other HCPs regarding ease of use
of EHRs.

Table 3 The differences between both groups in usefulness of EHRs (n = 186)

#  Items Nurses HCPs t-test p-value

Usefulness of EHR (n=90; (n=96;

79.5%) 86.0%)
mean+SD  mean +SD

1 My job would be difficult to perform without EHRs. 2.87+0.71 3.30+0.58 460 <0.001™
2 Using EHRs gives me greater control over my work. 3.11+0.61 341+052 358 <0.001™
3 Using EHRs improves my job performance. 3.10+£0.64  335+0.58 285 0.005™
4 The EHR system addresses my job-related needs. 3.09+0.65 3.34+0.63 272 0.007™
5  Using EHRs saves me time. 3.09+0.73  345+0.61 3.64 <0.001™
6 EHRs enable me to accomplish tasks more quickly. 3.09 +0.65 327+£0.70 1.83 0.068
7  EHRs support critical aspects of my job. 3.03 £0.69 327+£059 252 0.013"
8  Using EHRs reduces the time | spend on unproductive 3.01+0.69 327+0.76  2.43 0.016"

activities.
9  Using EHRs reduces the time I spend on unproductive 3.03+0.64 3.17+£0.63  1.43 0.154

activities.
10 Using EHRs enhances my effectiveness on the job. 3.04+0.67 330+£056 2.85 0.005™
11 Using EHRs improves the quality of work I do. 3.11+0.61 332+£0.72 2.16 0.032"
12 Using EHRSs increases my productivity. 3.02+£0.65 332+0.62 321 0.002™
13 Using EHRs makes it easier to do my job. 3.03+£0.68 3.33+0.69 299 0.003™
14 Overall, I find the EHR system useful in my job. 3.18+0.65 344+0.62 2.78 0.006™

o

EHR — electronic health record; HCPs — healthcare providers SD — standard deviation; “p-value < 0.05; “p-value < 0.01; "“p-value < 0.001
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To provide insight into the association of gender,
marital status, age, educational level, experience, and
experience with using EHRs among both groups
(nurses vs other HCPs) with TAM, stepwise linear
regression was performed separately and presented
in Table 5.

Cent Eur J Nurs Midw 2022;13(4):775-782

We found that marital status and experience with
using EHRs were associated with TAM among
nurses. The total variation was 11.9%. Marital status
and experience with using EHRs were 7.4% and
4.4%, respectively. Surprisingly, during the Covid-19
pandemic, there were no predictors of TAM among
other HCPs (Table 5).

Table 4 The differences between both groups in ease of use of EHRs (n = 186)

# Items Nurses Healthcare t-test p-value
Ease of use of EHRs (n=90; 73.5%) providers
mean + SD (n =96; 76.5%)
mean + SD
1 1 often become confused when I use the EHR system. 3.07+0.56 3.16 £ 0.59 1.07 0.003™
2 | make errors frequently when | use the EHR system. 2.98+0.56 2.95+0.76 0.31 0.28
3 Interacting with the EHR system is often frustrating. 3.01 +£0.68 3.22+0.78 1.94 0.76
4 1 need to consult the user manual often when using EHRSs. 2.79+£0.71 3.16 £0.85 1.020 0.05"
5 Interacting with the EHR system requires a lot of my 2.81£0.70 2.91+£0.67 0.95 0.34
mental effort.
6 | find it easy to recover from errors encountered while using 2.77 £0.64 2.59+0.67 1.80 0.07
electronic medical records.
7  The EHR system is rigid and inflexible to interact with. 2.97+£0.63 3.17+£0.61 2.21 0.02"
8 Ifind it easy to get the EHR system to do what | want it to 2.89+0.61 2.86 +0.73 0.25 0.81
do.
9  The EHR system often behaves in unexpected ways. 2.69 +0.61 2.69 +0.70 0.01 0.98
10 I find it cumbersome to use the EHR system. 2.91+0.65 3.13+0.74 2.09 0.03"
11 My interaction with the EHR system is easy for me to 2.88 £0.62 2.99+0.72 1.14 0.25
understand.
12 Itis easy for me to remember how to perform tasks using 2.92 +£0.56 3.02+£0.69 1.06 0.29
EHRs.
13 The EHR system provides helpful guidance in performing 2.91+£0.59 2.81+0.82 0.93 0.35
tasks.
14 Overall, I find the EHR system easy to use. 2.94+0.61 3.06+0.76 1.16 0.25
HER - electronic health record; HCPs — healthcare providers; SD — standard deviation; “p-value < 0.05; ~“p-value < 0.01; ""p-value < 0.001
Table 5 Predictors of Technology acceptance model of EHRs among participants (n = 186)
Group Model R R? R change Unstandardized Coefficients t-test p-value
B Std. Error
Nurses 18 0.273 0.074 0.074 2.668 0.122 21.922  <0.001™
0.169 0.064 2.660 <0.001™"
2° 0.345 0.119 0.044 2.545 0.133 19.10 <0.001™
0.188 0.063 2.98 0.004™
0.021 0.010 2.09 0.039"

Healthcare providers - - - -

group 1 — nurses; ®predictors — marital status; "predictors — marital status, experience in using EHRs; "p-value < 0.05; “p-value < 0.01; ~"p-value < 0.001

Discussion

This study provides evidence of the perceived level
of usefulness and ease of use of EHRs among nurses
and other HCPs during the Covid-19 pandemic
inJordan. Our results illustrate the difference
between nurses and other HCPs. Important
differences were observed between them in relation
to the acceptance and acceleration of TAM during
the Covid-19 pandemic. Lack of experience with
using EHRs and the socio-demographic factor

© 2022 Central European Journal of Nursing and Midwifery

of marital status were associated with TAM among
nurses only.

During the Covid-19 pandemic, other HCPs reported
a higher perceived level of usefulness and ease of use
compared to nurses. This result suggests that other
HCPs are more familiar with TAM than nurses,
a result that has been identified in a previous study
which found that healthcare professionals have strong
intention to use and positive attitude to using
electronic records (Kalayou et al., 2020).
The underlying explanation for this is that nurses
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were subject to time pressure, burnout, and
a lack of nurses, and had to deal with more critical
cases than other HCPs, especially during
the Covid-19 pandemic with its excess mortality rate
(Alfugaha & Alsharah, 2018; Alfugaha et al., 2019).
Alternatively, it could be related to their perception
of TAM’s uselessness during the Covid-19 pandemic
in the workplace. These findings are consistent with
previous studies (Claudio et al., 2015; Tubaishat,
2018). However, one previous study of nurses
in Hong Kong found that positive attitudes were
associated with higher ease of use of TAM, which
may be due to nurse satisfaction (Chow et al., 2012).

The differences between nurses and other HCPs can
be explained by the fact that other HCPs used EHRs
more than nurses before the Covid-19 pandemic.
Nurses believed that technology was useful, but they
were limited in their use of technology since it would
require learning new skills and, thus, increase their
workload and expected effort. Nurses’ EHR training
process and computer skills were shown to have
a significant impact on positive patient outcomes
(Zaman et al., 2021).

Our data suggested that other HCPs were perceived
to be able to implement TAM more smoothly than
nurses. An explanation for this is that HCPs are more
familiar with technology and have been educated
in it in previous positions. Other HCPs indicated that
the usefulness of EHRs would be to increase
productivity, accomplish tasks, and support work.
Onthe other hand, due to their excessive use
of EHRs, other HCPs became confused, frustrated,
and had to consult the user manual. However, overall,
other HCPs have found EHR systems easy to use.
This result both conforms with previous studies
(Basak et al., 2015; Ruiz Morilla et al., 2017) and
disagrees with others (Bouaud et al., 2006;
Venkatesh et al., 2011) which found that other HCPs,
especially physicians, encountered barriers to using
electronic systems. These barriers are mostly based
on environmental factors and system attributes
(Ajami & Bagheri-Tadi, 2013).

Marital status and experience with using EHRs were
found to be the main predictors of TAM among
nurses during the Covid-19 pandemic. Nurses who
have experience with using EHRs are thought
to increase in confidence and to be more likely
to adhere to policy (Abu Raddaha, 2018). This study
found that marital status is one of the main predictors
among participating nurses, differing from a previous
study which found that the higher the educational
level the higher the acceptance of EHRs (Salameh
etal., 2019). A previous study in a Saudi Arabia
hospital found that higher management, system
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quality, and educational level were predictors
of acceptance of electronic records among nurses
(Aldosari et al., 2018).

Statistical analysis indicated that no factors
contributed to TAM in other HCPs. Previous studies
have found that satisfaction, attitudes, organizational
support, intention to use the system, and clinical
practice guidelines were significantly associated with
TAM before the Covid-19 pandemic (Holden et al.,
2016; Hsiao & Chen, 2016). Additionally, a study
in northwestern Ethiopia found several factors
associated with EHRs, including effort and
performance expectations (Ahmed et al., 2020).
Several interruption factors have been identified
among nurses, such as visitors and equipment failure,
which may impede their acceptance of EHRs
(Altamimi et al.,, 2022). The existential vacuum
among nurses contributes to psychological burnout
and to some extent affects their acceptance
of electronic records (Alfugaha et al., 2021).
Therefore, it is necessary to identify this issue
in future studies. Finally, we identified that
perceptions of TAM among nurses and other HCPs
do not necessarily reflect future preparedness and
strategies for organizational development.

The present study was limited by its convenience
sampling procedure, the period of the Covid-19
pandemic, and fact that only one hospital was
selected. Finally, we recognize that the perceptions
of TAM among nurses and HCPs do not reflect
the nature of their work.

Conclusion

Healthcare providers exhibit higher perceived levels
of TAM than nurses. During the Covid-19 pandemic
the implementation and acceleration of use of EHRs
might be expected to face certain obstacles,
especially among nurses, due to the nature of their
work. Planning and scheduling criteria should be
considered to help nurses to accept TAM during
the pandemic in Jordan. In this regard, the authors
would first recommend that all HCPs and nurses
continue to use EHRs in clinical practice. Second,
anexpert EHR trainer should be allocated
to departments in order to provide internal training
to HCPs and help them understand the new systems,
making EHRs easier to use in clinical practice. Third,
during the pandemic, EHRs are more targeted and, as
a result, healthcare system managers need to provide
appropriate interventions and strategies for EHR
implementation. It is essential, reasonable, and
cost-effective for the organization. Finally, online
training courses will provide a more comprehensive,
deeper understanding and eliminate pressure on all
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HCPs. Further studies are recommended to measure
other factors such as satisfaction and commitment
levels with TAM among HCPs during the Covid-19
pandemic.
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