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1. INTRODUCTION

Care, which forms the basis of nursing, adopts a systematic approach to ensure that the
healthcare needs of a patient are met, and they receive the best care for these needs. This
systematic approach is the nursing process (NP) (Bozkurt et al., 2017, pp.45-48; Cigek and
Ozdemir, 2016, pp.4-11). Documentation of NP is an important part of clinical documentation.
Documentation is important for effectively communicating among health staff and the quality
of care (Mahler et al., 2007, pp.274-282). In previous years, NP has been documented in a
paper-based manner. However, it was determined that nurses often encounter problems in data
collection, diagnosis determination and evaluation processes while preparing NP(Andsoy et al.,
2013, pp.1-7; Mahmoud and Bayoumy, 2014, pp.300-315; Zaybak et al., 2019, pp.271-276).

Nursing care plans and patient records have started to be transferred to the computer
environment as a result of development of technology in recent years (Rouleau et al., 2017,
pp.122). The time spent on writing and the burden of stationery have decreased with the use of
computers, and the time spent on patients has increased. Nursing care plans have been aimed
to be standardized with electronic systems (Bernhart-Just et al., 2010, pp.345-352). Such a
system provides a large database by enabling patient records to be recorded regularly. These
records are also regarded as legal documents to protect the nurse (Carrington and Tiase, 2013,
pp.136-143; Dubois et al., 2013, pp.7).

The knowledge and skills that nurses should have to use the nursing process are
acquired in nursing education (Can and Erol, 2012, pp.12-19). However, studies have reported
that students, who received NP training with the conventional method and who prepared NP,
encountered problems in their knowledge and practices related to the care plan (Can and Erol,
2012, pp.12-19; Keski and Karadag, 2010, pp.41-52).

Lately, web-based teaching methods have been used in teaching NP. Evident changes
in medical and healthcare practices have caused more use of e-learning methods in nursing
education (Monteiro, 2016, pp. 19-27). Studies have reported that web-based teaching increases
students’ performances and decreases stress (Chan et al., 2016, pp.31-40; Edeer et al., 2019,
pp.541-547; Oztiirk et al., 2014, pp.79-87). Students prepared better care plans on electronic
media and stated positive opinions (Basit and Korkmaz, 2020, pp.4-19; S. Y. Kim et al., 2016,
pp.396-407; Zaybak et al., 2019, pp. 271-276). Studies conducted with nurses have also found
that nurses gave positive feedbacks about preparing care plans on electronic media (Bernhart-
Just et al., 2010, pp.345-352; H. Kim, 2005, pp.979-990). This study aimed to provide a
systematic review on studies that reveal the effect of NP prepared on electronic media on
nursing care planning and contribute to the relevant literature.
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2. METHOD

2.1. Design

An extensive literature review was conducted, according to the guidelines proposed in
the PRISMA statement. The PRISMA Statement was published in 2009. It consists of a
checklist and a flow diagram for transparent reporting of systematic reviews and meta-analyses
(Moher et al., 2009, pp.873-880). The studies included in this study were examined by each
researcher. There was no disagreement between the researchers. The study protocol was
recorded on PROSPERO (registration number: CRD42020215968).
2.2. Inclusion Criteria

Studies on electronic nursing processes,

Studies conducted between 2005 and 2020,

Studies whose full texts were available.
2.3. Exclusion Criteria

Systematic reviews, case reports, editorial letters and studies that were not compatible
with the objective.
2.4. Data Collection

The literature review was conducted between June and July 2020. The literature review
was carried out on the PubMed, Cochrane, Scopus and OVID databases. Studies conducted
between 2005 and 2020 were reviewed using the following keywords and their combinations;
” “electronic nursing process,” “nursing
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“web-based nursing process,” ‘“nursing process,
documentation system,” and “mobile application for nursing process.” The study used the
EndNote X9 program to eliminate duplications. With the reviews conducted using the
keywords, 21981 studies were reached. Among these studies, 1106 were excluded due to
duplication. 20413 studies were also excluded since their full texts were not available. Of the
remaining studies, 454 reviews and reports were not compatible with the objective of the study.
After the evaluation of the inclusion and exclusion criteria, eight studies that were compatible
with the objective of the systematic review were reached (Figure 1).
2.5. Study Selection and Data Exclusion

Study headings obtained with the review were evaluated by one researcher, and a sample
of excluded headings was checked by the second reviewer. Potentially relevant full texts were
evaluated by both researchers, and any kind of contradiction was resolved by discussion.
2.6. Quality Evaluation

Methodological quality evaluation of the studies included in this study was carried out
by two independent researchers according to the critical appraisal checklists of the Joanna
Briggs Institute (JBI) based on the study type. For each item in the JBI checklists, the answer
“Yes” is regarded as one point, while “No,” “Unspecified” and “Not Applicable” are regarded
as zero points. The score on the Critical Appraisal “Checklist for Experimental and Quasi-
Experimental Studies” varies between 0 and 9, while it is between 0 and 13 points in the Critical
Appraisal “Checklist for Randomized Controlled Studies.” High total scores indicate that the
methodological quality of the study is high. The randomized controlled studies by Bruylands et
al. (2013, pp.163-170), Lee and Noh (2016, pp.35-42) and Basit and Korkmaz (2020, pp.4-19)
had 11 points, while the quasi-experimental studies by Zaybak et al. (2019, pp.271-276) had 8
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points and Kim (2005, pp.979-990) and Mahler et al. (2007, pp.274-282) had 6 points, Kim
(2016, pp.396-407) had 8 points, and the prevalence study by Bernhart et al. (2010, pp.345-
352) had 6 points.

3. RESULTS

Nursing students in four of the eight studies and nurses in the remaining four studies
were asked to prepare the care plan in line with the electronic nursing process (ENP). The
abstracts and analyses of the studies are presented in Table 1 under the headings of study,
subject, design, intervention and comparison. The studies conducted with students are
explained in Table 2 under the headings of study, nursing process implementation skills,
knowledge, satisfaction, self-efficacy, participants opinions, and stress and anxiety. The studies
conducted with nurses are explained in Table 3 under the headings of study, outcome indicator
scores, nursing diagnosis and participant opinions.

Kim (2005, pp.979-990) aimed to determine the nursing diagnoses, outcomes and
interventions of patients by developing and implementing a NANDA, NOC and NIC (NNN)
linked ENP program for inpatients at an orthopedic surgery clinic. 35 diagnoses (28 actual and
7 risk diagnoses) out of 58 nursing diagnoses appeared on the NANDA list. The most common
nursing diagnoses were acute pain (28%), physical mobility distortion (15.6%), abasia (8.7%),
chronic pain (5.5%) and disuse disorder (5.0%). This program helped nurses’ NP practices be
more effective. Additionally, nurses had significantly higher outcome indicator scores after the
implementation of nursing interventions (H. Kim, 2005, pp. 979-990).

Mahler et al. (2007, pp.274-282) aimed to evaluate the effectiveness of an ENP
documentation system software. The study was carried out on four services and focused on care
planning on 2000 cases for 18 months. The pretest was conducted for two months before the
introduction of the software. Three months after the introduction of the software, the initial test
was carried out, and the second test was conducted after the initial test. After the
implementation of the system, a significant increase of documented problems, outcomes and
planned interventions was stated in all four wards at the second measurement (p=0.000). The
number of the executed interventions documented also increased significantly in three of the
four wards (p<0.004), thus leading to more transparency of the nursing care delivered (Mahler
et al., 2007, pp.274-282).

Bernhart et al. (2010, pp.345-352) aimed to define a frame model for integration of NP
to a clinical information system. Their study examined the effect of using NANDA, NIC and
NOC terminologies on electronic media. After entering patient information into the system, the
system automatically extracted nursing diagnoses. After the nurse determined the diagnoses, it
was automatically seen in the NOC system. When the nurse accessed each NOC, NICs that
were suitable for the NOC were displayed. Moreover, the system provided various scales and
measurement methods for the assessment of patients. Nurses stated that the system decreased
paperwork and increased the effectiveness of NP documentation by providing a common
language in nursing documentation with the use of standardized concepts in comparison to
paper-based documentation. Nevertheless, nurses made criticisms that the electronic system
would cause confusion because it was too detailed. Nurses also suggested that there should be
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the option to add free text information at some points in the system, and in-service training
should be provided to use this system (Bernhart-Just et al., 2010, pp.345-352).

Bruylands et al. (2013, pp.163-170) examined the effect of using an electronic
documentation and training program on the quality of nursing care. The Guided Clinical
Reasoning (GCR) training program was implemented. The study included three groups. The
evaluation was made at three measurement points and was rated using the “Quality of Nursing
Diagnoses, Interventions and Outcomes” (Q-DIO). The GCR program had a positive effect on
the quality of NP when applied for one year. The researchers also stated that they were unable
to validate the positive and permanent effect of this documentation on the quality of care
although an electronic documentation system was used without GCR. The electronic
documentation system could help optimizing NP, but it was lacking in critical thinking and
guided clinical reasoning (Bruylands et al., 2013, pp.163-170).

Lee and Noh (2016, pp.35-42) examined the effect of an ENP system on the level of
stress and anxiety experienced by nursing students during clinical practice. Students were
divided into the experiment and control groups. A pretest was conducted on both groups. The
experiment group received a 60-minute-long education program about NIC, NOC and NANDA
after the pretest, and they had the opportunity to practice on the ENP system for 20 minutes.
After this practice, the experiment and control groups were applied the posttest at the end of the
second and fourth weeks. The experiment group had significantly lower levels of stress and
anxiety at the end of the second and fourth weeks (p < .00). However, in the control group, this
difference was only found at the fourth week (Lee and Noh, 2016, pp.35-42).

Kim et al. (2016, pp.396-407) aimed to determine the effectiveness of an ENP system
on the ability to prepare NP and satisfaction. Nursing students were first asked to use a paper-
based documentation system. Later, they were enabled to use the ENP system. The students
were asked to prepare NP using ENP in line with previously developed scenarios. The students’
recordability, ease of learning, system convenience and satisfaction levels related to the ENP
system were measured. Third-year students’ ability to practice NP increased from 2.1 to 3.15
after they used the ENP system. Senior students’ ability to practice NP increased from 2.93 to
2.98 after they used the ENP system. The ENP system caused a significant increase in the ability
to practice NP. The students’ mean satisfaction score was found as 2.78+0.81 (min 1- max
4.31). The students stated that being able to see nursing diagnoses and interventions needed
using keywords on the system and choosing the statements that they needed while preparing
NP from the list were the strengths of the system. Additionally, the students suggested “adding
evaluation statements,” “improving free text input and output methods” and “improving system
flow” (S. Y. Kim et al., 2016, pp.396-407).

Zaybak et al. (2019, pp.271-276) examined the effect of web-based education on nursing
students’ learning about NP. Nursing diagnoses and the descriptive characteristics and
etiological factors of these diagnoses were transferred to the computer environment. A list of
nursing interventions was also formed. The conventional method was applied in the control
group. The students in the intervention group were also enabled to benefit from the NP practice
program created on electronic media while preparing NP. The participants in the intervention
group were asked to prepare a care plan during clinical practice as in the control group. There
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was no significant difference between the mean knowledge scores of the groups while there
was a significant difference between the groups in terms of data collection (x2=14.486, p<0.05)
and determining nursing diagnoses (x2=23.647, p<0.05) (Zaybak et al. 2019, pp.271-276).

Basit and Kormaz (2020, pp.4-19) examined the effect of NP teaching performed on
electronic media on senior nursing students’ ability to prepare care plans. The experiment and
control groups were given case analysis as the pretest. Students in the experiment group
watched theoretical videos and various case analyses related to NP through a distance learning
system. In the evaluation of the study, all students prepared a care plan for the posttest case (the
same case was used for the pre- and posttests). All students filled the Self-Efficacy Form
(posttest) on the same day. As a result, the experiment group had significantly higher data
collection (t=—3.838.p=.00), planning (t=—3.839; p=.00) and total (t=—2.246; p=.03) posttest
scores in comparison to the pretest. The intervention group also had significantly higher
planning (t =—2.045; p = .04) and total (t =2.334; p=.02) posttest scores in comparison to the
control group. The experiment group considered themselves sufficient in terms of preparing a
care plan. More than half of the students in both groups were able to determine the diagnoses
of acute pain, ineffective airway hygiene, lack of self-care in bathing, risk of falling and risk of
infection (Basit and Korkmaz, 2020, pp.4-19).

4. DISCUSSION

The nursing process is a process that involves the data collection, diagnosis, planning,
practice and evaluation stages and enables providing nursing care systematically. The nursing
process is intended to provide qualified and individualized care services (Audrey et al., 2016,
pp.143-295; Joseph, 2017, pp.318-322; Nettina, 2015, pp.753-758). Therefore, teaching NP is
of great importance. Conventional teaching methods and case analyses are used in teaching NP
(Basit and Korkmaz, 2020, pp.4-19). However, students and nurses accept the importance of
NP but report that they encounter various problems at different stages of NP in the literature
(Banamwana and Smith, 2015, pp.76; Hagos et al.,2014, pp.3-6; Hakverdioglu Yont et al.,
2014, pp.39-42; Kaya et al., 2010, pp.24-33). These problems might be induced by limitations
due to NP education. International NP terminologies should be formed, and new methods
should be used in nursing education to resolve these problems (Can and Erol, 2012, pp.12-19;
Keski and Karadag, 2010, pp.41-52). One of the new methods in NP education is preparation
of an ENP supported with web-based education.

Sufficient knowledge levels of students and their ability to successfully conclude any
situation may increase their self-confidence levels (Eraydin and Karagézoglu, 2017, pp.44-56).
If students feel self-sufficient in preparing NP in line with patients’ care plans, this may help
them increase their self-confidence. Students’ self-sufficiency was evaluated in a study (Basit
and Korkmaz, 2020, pp. 4-19). A Self-Competence Form that was developed by the researchers
in line with the literature was used. The study found that the students in the experiment group
felt adequate about all statements except sorting nursing diagnoses according to their
importance. This was explained by that the students felt prepared to start the profession since
they were senior students.
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Preparing a care plan for patients in line with NP is a fundamental component of clinical
practice. Nursing students reported that they experienced more stress and anxiety in clinical
practice when they were unable to practice NP correctly (Kim et al., 2011, pp.337-345). There
is a study that evaluated the effect of practicing NP at clinical practice on students’ stress and
anxiety (Lee and Noh, 2016, pp.35-42). The study found that the students in the experiment
group who used an ENP system had significantly lower levels of stress and anxiety. However,
variables such as the effectiveness of the study, the students’ levels of satisfaction and
competence were not examined in their study. Therefore, it is not possible to evaluate the
effectiveness of the created ENP system in terms of learning.

It is important to get feedback from students to see the superiorities and shortcomings
of a system. While some studies examined the level of satisfaction with a system, some other
studies reflected students’ recommendations about the system. In the study by Zaybak et al.
(2019, pp.271-276), students reported that preparing NP on electronic media is more practical
and useful. They stated that this was due to the fact that nursing diagnoses were selected from
available diagnoses in the system on the electronic media while they were selected from written
sources in the conventional method. Kim et al. (2016, pp.396-407) reported that ENP helped
their participants create NP records on their own (S. Y. Kim et al., 2016, pp. 396-407). It was
also seen that the participants were highly satisfied with the system (S. Y. Kim et al., 2016,
pp.396-407; Zaybak et al., 2019, pp.271-276). Evaluating the shortcomings of a system ensures
improvement. Only in one study conducted with students, feedback about the shortcomings of
a system was received. In the aforementioned study, students suggested free text entry and
correction of the system flow (S. Y. Kim et al., 2016, pp. 396-407). More studies should be
carried out on this topic.

Considering studies on teaching and preparing NP electronically, it was observed that a
common system was not used. Relevant studies also found that ENP has different effects on
students. Using different software in ENP programs used in web-based education and their
effectiveness are different indicator that there is no common educational process, and
differences in education may affect the learning of NP. The number of relevant studies is quite
low. Thus, it is important that this number should be increased to reveal the advantages and
disadvantages of ENP in education and preparing care plans. Previous studies found that ENP
programs supported with web-based education are effective in understanding the stages of the
process, they decrease students’ levels of anxiety and stress, and students’ satisfaction levels
are high. However, no data were presented about the continuity and effectiveness of the
education provided. Additionally, the studies did not provide information about whether this
education was effective alone or it should be used along with conventional education methods.
These pieces of information are considered important in terms of forming NP education.
Moreover, studies conducted with students have shown the effects of preparing care plans with
ENP education on nursing students’ critical thinking and academic performance. Future studies
may examine the critical thinking, clinical decision-making skill levels and academic
performances of students who prepare NP on electronic media.

Development of information systems technology has led to significant improvements in
nursing care and the health system. One of these improvements is electronic nursing
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documentation which will increase the quality of nursing services. Electronic nursing systems
save nurses time and increase the quality of care (Azizi et al., 2012, pp.17-20; Hariyati et al.,
2016, pp.136-142; Kelley et al., 2011, pp.154-162). These systems also have advantages such
as reducing paper documentation, preventing duplications in documentation and increasing
communication among healthcare personnel (Albuquerque et al., 2010, pp.98-103; Guite et al.,
2006, pp.55; Haddad and Wickramasinghe, 2015, pp.25-33). Electronic documentation also
allows conducting NP on computer-based media. Studies in the literature especially mention
that NP is not integrated into documentation and running the process on paper requires time
and effort. It is stated that using ENP might solve this problem (Ahmadian et al., 2017, pp.4625;
Hariyati et al., 2016, pp.154-162; Klapper et al., 2001, pp.74-77; Ross et al., 2016, pp.146).

This study included four studies about the use of ENP (Bernhart-Just et al., 2010,
pp.345-362; Bruylands et al., 2013, pp.163-170; H. Kim, 2005, pp.979-990; Mahler et al., 2007,
pp.274-282). An NP computer program connected to NNN was used in some of the studies
(Bernhart-Just et al., 2010, pp.345-362; H. Kim, 2005, pp.979-990). It was reported that the
connections between nursing diagnoses, outcomes and interventions are useful for nurses and
save them time. All four studies reported that there were significant changes in care plans,
paperwork decreased, and NP and quality of nursing care increased. It was also stated that NP
was standardized with ENP, and the effectiveness of NP documentation was increased by
providing a common language. While Bernhart et al. (2010, pp.345-362) stated that ENP
improves nurses’ ability to prepare the nursing process and critical thinking, Bruylands (2013,
pp.163-170) reported that ENP cannot replace critical thinking and clinical decision-making
(Bernhart-Just et al., 2010, pp. 345-362; Bruylands et al., 2013, pp. 163-170).

However, the heterogeneity of sampling in the evaluation of ENP records complicates
evaluating the effects of ENP. There is also no evidence on the long-term effects of ENP.
Therefore, the long-term effects of ENP should be revealed, and studies should be carried out
with homogeneous groups.

Additionally, no common software was used for ENP, and there were differences in the
numbers of NIC, NOC and NANDA included in the studies. This indicates that NP is not
standardized, and thus, different results arise.

5. CONCLUSION

In conclusion, an ENP program has positive contributions to the quality of nursing care.
It was found that the computer programs created in the examined studies significantly reduced
the paperwork in the system, standardized concepts and provided a common language in
records, enabled nursing care to become more transparent, and it was faster and easier to access
the information needed on the system. It was observed that electronic practices in NP
significantly reduced nursing students’ stress and anxiety levels in clinical practice. Moreover,
it was revealed that nursing students had high levels of satisfaction in NP practices through the
electronic-based system, and that it provided ease of learning. It was seen that students who
used electronically supported practice had better NP preparation skills in comparison to those
who used conventional practices.
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It is considered that an ENP program will confuse nurses due to too much detail and
will be regarded as a strange system by nurses who are not familiar with concept terminology.
Nurses suggested that they should not be limited to the diagnoses uploaded to the web-based
system while making diagnosis in planning patient care, they should be able to add free text
information at some points, and the exit methods should be made easily. It was asserted that in-
service training should be given to users before web-based practices are implemented in the
clinical environment.

More experimental studies that can be compared to paper-based NP should be conducted
to examine the effectiveness of the NP prepared on electronic media. Web technology should
be integrated into the conventional education in the nursing curriculum. Nurses should be
provided with education about preparing NP on electronic media. Studies that obtain nurses’
and students’ opinions on ENP systems should be carried out.
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