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Abstract

Background: Quality in nursing documentation holds promise to increase patient safety and quality of care. While
high-quality nursing documentation implies a comprehensive documentation of the nursing process, nursing
records do not always adhere to these documentation criteria. The aim of this quality improvement project was to
assess the quality of electronic nursing records in a residential care home using a standardized audit tool and, if
necessary, implement a tailored strategy to improve documentation practice.

Methods: A criteria-based clinical audit was performed in a residential care home in Norway. Quantitative criteria in
the N-Catch II audit instrument was used to give an assessment of electronic nursing records on the following:
nursing assessment on admission, nursing diagnoses, aims for nursing care, nursing interventions, and evaluation/
progress reports. Each criterium was scored on a 0–3 point scale, with standard (complete documentation)
coinciding with the highest score. A retrospective audit was conducted on 38 patient records from January to
March 2018, followed by the development and execution of an implementation strategy tailored to local barriers. A
re-audit was performed on 38 patient records from March to June 2019.

Results: None of the investigated patient records at audit fulfilled standards for recommended nursing
documentation practice. Mean scores at audit varied from 0.4 (95 % confidence interval 0.3–0.6) for “aims for
nursing care” to 1.1 (0.9–1.3) for “nursing diagnoses”. After implementation of a tailored multifaceted intervention
strategy, an improvement (p < 0.001) was noted for all criteria except for “evaluation/progress reports” (p = 0.6). The
improvement did not lead to standards being met at re-audit, where mean scores varied from 0.9 (0.8–1.1) for
“evaluation/progress reports” to 1.9 (1.5–2.2) for “nursing assessment on admission”.

Conclusions: A criteria-based clinical audit with multifaceted tailored interventions that addresses determinants of
practice may improve the quality of nursing documentation, but further cycles of the clinical audit process are
needed before standards are met and focus can be shifted to sustainment of knowledge use.
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Background
Electronic nursing records have been argued as a tool to
increase patient safety through better continuity of care,
better quality of care, more patient-centered care and
equal care [1–3]. While digital nursing documentation
can be structured in different ways, the majority of elec-
tronic nursing records has been shown to be organised
according to the nursing process [2, 4]. The nursing
process as a problem-solving approach has been de-
scribed as an important tool for nursing practice, in-
creasing critical thinking and reasoning for care [5]. The
step-wise process includes assessment of the patient,
nursing diagnoses and goals, planning, nursing interven-
tions and evaluation of practice. This forms the basis of
nursing documentation as a care plan [6]. In nursing
practice the patient may have several problems, with
each requiring different descriptions of nursing prob-
lems, or diagnoses [5].
A systematic review of systematic reviews [7] showed

that most of the included reviews indicated higher qual-
ity in nursing documentation when aligned with the
nursing process. To be considered as high quality, the
documentation should demonstrate a logical relationship
between the steps of the nursing process, and all ele-
ments should be clearly stated [2, 8, 9]. However, nurs-
ing documentation often do not adhere to these criteria
[2, 8–10] and this lack of quality in documentation may
lead to poorer care [1].
In research, an audit instrument is commonly used to

evaluate the quality of nursing records [2, 9, 10]. Several
audit instruments have been developed, measuring some
or all steps of the nursing process [11]. Measuring nurs-
ing documentation using an audit instrument in com-
bination with interventions may improve nursing
documentation [12]. The aim of this project was there-
fore to assess the quality of electronic nursing records in
a Norwegian residential care home using a standardized
audit tool, and if necessary, implement a tailored change
strategy to improve documentation practice.

Methods
We performed a criteria-based clinical audit as described
by the Health Care Quality Improvement Partnership
[13]. The project process consisted of setting criteria and
standards according to research and legal demands, ap-
plying a suitable audit tool, measuring baseline docu-
mentation quality, implementing tailored interventions
based on identified barriers and facilitators, and re-
measurement of documentation quality.

Setting
The project took place at two wards in a Norwegian
community care centre, which was organised as a resi-
dential care home for people with dementia needing 24-

hour nursing care. The regular staff included eight
nurses (19 %), 14 assistant nurses (35 %), and 20 assis-
tants without a health care degree (47 %). The staff
organization was based on a primary care model [14].
The community care centre applied an electronic pa-

tient records system that integrated the nursing process
in care planning, with freewriting for diagnoses, aims, in-
terventions, evaluation and daily reports. According to
local guidelines, nurses and assistant nurses were re-
sponsible for the development of nursing care plans,
while all staff compiled progress reports in the electronic
patient records.

Criteria, standard and audit tool
Criteria and standard were defined in line with the step-
wise nursing process and the nursing care plan [6], the
N-Catch II audit instrument [15] and Norwegian regula-
tions for patient records [16].
The N-Catch II was culturally adapted and translated

into Norwegian [17] from the valid and reliable Dutch
D-Catch instrument [11]. It is designed to assess elec-
tronic written nursing documentation and includes a
quantitative (e.g presence of relevant information), and a
qualitative (e.g. correctness of language) assessment of
documentation. In this audit, we focused on the quanti-
tative assessment of the documentation, assessing the
following steps (criteria) in the nursing process; ”Nurs-
ing assessment on admission”, “Nursing diagnoses”,
“Aims for nursing care”, “Nursing interventions”, and
“Evaluation/progress report” (Table 1). Each step was
scored on a scale from 0 to 3, with zero indicating inad-
equate or missing documentation and three complete
documentation.

To assess inter-rater reliability for the audit instru-
ment, the first author (PM) and a nurse individually
scored all criteria in seven patient records. In advance,
the raters met for 45 min to reach a mutual understand-
ing of the instrument. Agreement was calculated as the
proportion of equal responses on all parts defining a cri-
teria [19], and ranged from 0 % on the criterion “Nursing
assessment on admission” to 87 % on “Aims for nursing
care” (Table 2). The reasons for discrepancies between
raters were different interpretation of items in the N-
Catch II and dissimilar interpretation of information in
the nursing records. The raters reached consensus based
on a discussion of scores and clarification of audit tool.

Data collection
A power analysis informed that at least 33 patient re-
cords were needed to estimate a mean with 95 % confi-
dence and precision equal to 0.2, this when assuming an
expected population standard deviation (SD) of 1.5 and
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a population size of 38. For comparison of mean values
at audit and re-audit, a total sample size of 72 (36 in
each group) was needed to detect a difference in means
of 1 unit and assuming SD equal to 1.5. This to achieve
a power of 80 % and a two-sided significance level of
5 %. The software R [20] as applied for sample size cal-
culations using the sample.size.means function in the
Samplingbook package [21], and the pwr.t.test function
in the pwr package [22].
We included nursing records for residents at the two

included wards. If nursing care plans had been initiated
before the study period, the records were included if the
patients` health problem was still present. We excluded
assessments, transfer notes, archived or former edits of
nursing care plans, and daily reports written by others
than the regular staff at the two wards.
Baseline data was collected retrospectively from elec-

tronic patient records during January to March 2018. In
this period, 39 patient records were eligible and all, but
one fulfilled the inclusion criteria. The re-audit was
based on 38 patient records during March to June 2019.

Data analyses
Frequency bar charts were established to compare the
distribution of score values at audit and re-audit. We
presented mean scores at audit and re-audit, and mean

score differences (MD) with 95 % confidence intervals
(CI) for each criteria. Changes in mean scores were
tested with the independent sample t-test. P-values less
than 0.05 indicated statistical significance. The statistical
software IBM SPSS Statistics version 25 [23] was used
for the statistical analyses.

Implementation strategy
Based on findings from a literature search for implemen-
tation research, audit findings and identified barriers, we
designed a multifaceted implementation strategy [24],
with interventions tailored to feedback [25], printed edu-
cational materials [26] and local opinion leaders [27].
The first author (PM) worked as a nurse at the facility
and performed the clinical audit as a masters’ degree. He
led the project and the implementation process in col-
laboration with leaders at the community care centre.
The first step of our strategy was feedback on baseline

results to staff and leaders in small groups. We held one
session with all leaders and five staff sessions where 47 %
attended. The staff sessions were held at lunch time and
in-between shift changes, and the staff was encouraged
by the head nurse to participate. At the end of all ses-
sions, we performed a brainstorming where we asked
the staff to elaborate barriers and facilitators for chan-
ging documentation practice. Further, we performed a
root-cause analysis and described interventions tailored
to local barriers in collaboration with leaders at the com-
munity centre.
The identified local barriers were related to lack of

knowledge and skills, lack of resources (computers) and
insufficient time for writing patient records (Table 3).
Local opinion leaders were identified as head nurses, as-
sistant head nurses and experts in electronic nursing
documentation software. To tailor the training in elec-
tronic documentation, we applied checklists to identify

Table 1 Criteria and standards for nursing documentation in electronic patient records

The nursing
process

Criteria (N-Catch) Evidence base Standard

Nursing
assessment on
admission

The patient’s health history, the reason for admission and
the patient’s health status should be completely
documented

Wang, Hailey & Yu [9], Norwegian
Ministry of Health and Care Services
[16]

100 % of admission notes
should fulfill these criteria (N-
catch score = 3)

Nursing
diagnoses

Nursing problem, etiology and symptoms should be clearly
described.

Wang, Hailey & Yu [9], Müller-Staub
et al. [8], Norwegian Ministry of Health
and Care Services [16]

100 % of nursing care plans
should fulfill these criteria (N-
catch score = 3)

Aims for
nursing care

Aims should relate to nursing diagnosis, be measurable,
realistic and describe a desired situation for the patient in
the future.

Wang, Hailey & Yu [9], Norwegian
Ministry of Health and Care Services
[16]

100 % of nursing care plans
should fulfill these criteria (N-
catch score = 3)

Nursing
interventions

Nursing interventions should be specific and relate to
nursing diagnosis and aims.

Wang, Hailey & Yu [9], Norwegian
Ministry of Health and Care Services
[16]

100 % of nursing care plans
should fulfill these criteria (N-
catch score = 3)

Evaluation/
progress
reports

Evaluations/ progress reports should assess the patients’
health status and relate to nursing diagnoses, aims and
nursing interventions.

Jefferies, Johnson &Griffiths [18],
Norwegian Ministry of Health and Care
Services [16]

100 % of evaluation reports
should fulfill these criteria (N-
catch score = 3)

Table 2 Inter-rater reliability of the audit instrument based on
seven patient records

Item of audit instrument Agreement (%)

Nursing assessment on admission 0

Nursing diagnoses 54

Aims for nursing care 87

Nursing interventions 59

Evaluation/progress reports 56
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the nurses’ and assistant nurses’ knowledge and skills in
the applied software and electronic patient records
documentation. Further, we developed educational ma-
terial and cards with documentation guidelines to be
available as reminders by computers, supplied the wards
with additional computers, and encouraged staff to
organize time for documentation. At the same time, the
leaders at the community care centre performed an edu-
cational session where staff were introduced to updated
terminology and criteria for nursing documentation, in

line with a national quality project in nursing documen-
tation [28].
The implementation period lasted from October 2018

to March 2019. We started by updating opinion leaders
and providing feedback sessions to staff. In December,
the leaders of the care centre held mandatory educa-
tional sessions to all staff, and by February the worksta-
tions were upgraded. The other interventions were
executed concurrently during the implementation
period.

Table 3 Identified barriers and tailored implementation interventions

Identified barriers Interventions Local strategy

Lack of knowledge and
skills

Feedback of audit findings [25]
Information and education,
individually and in groups [26]
Local opinion leaders [27]

Perform feedback of audit findings at lunch and in-between shift meetings.
Perform educational sessions with information of updated criteria and terminology
[28].
Use local opinion leaders to motivate and teach documentation skills.
Apply checklist to identify nurses’ and assistant nurses’ knowledge and skills in
applied software and electronic patient records documentation.
Develop educational material and cards with documentation guidelines to be
available as reminders by computers.

Lack of available
resources (computers)

Provide satisfying workstations for
documentation

Supply each ward with additional computers.
Establish workstations (computers side by side) where staff may collaborate on
documentation

Insufficient time for
writing patient records

Organize time for documentation Organize time and stress the importance of documentation.
Motivate staff to engage in written documentation practice.

Fig. 1 Distribution of scores by criteria to measure adherence to recommended documentation practice in a residential care home. Analyses
were based on 38 patient records at audit and re-audit, respectively, except for “Nursing assessment on admission” where 16 records were
analyzed at audit and 35 records at re-audit
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Ethical considerations
The need for ethics approval and consent to participa-
tion was deemed unnecesserary according to national
regulations [29]. We received approval from the local
Data Protection Officer acting for the Norwegian Data
Protection Authority.

Results
In all, 38 patient records were assessed at audit and at
re-audit. At audit, standard (score 3) was not met for
any of the criteria (Fig. 1) and score 2 was obtained for a
few records only. This entailed one record for the criter-
ion “Nursing interventions” and four records for the cri-
terion “Nursing assessment on admission”. At re-audit,
standard was reached for one criterion only, namely for
“Nursing assessment on admission” where 9 records had
a score equal to 3 (Fig. 1). Still, we observed an improve-
ment in adherence to recommended documentation
practice over time. A comparison of mean scores at
audit and re-audit showed a statistically significant im-
provement (p < 0.001) for all criteria except “Evaluation/
progress report” (p = 0.6) (Table 4). The most evident
positive change was for “Nursing assessment on admis-
sion” where scores on average increased with 1.1 units
(95 % CI 0.56–1.65). Also, while the proportion of miss-
ing assessment notes was 58 % at audit it had decreased
to 8 % at re-audit.

Discussion
This quality improvement project identified a knowledge
gap in electronic nursing documentation at a residential
care home. None of the audited patient records fulfilled
standards for recommended documentation practice.
However, an improvement was noted after implementa-
tion of a tailored multifaceted intervention strategy for
all steps of the nursing process, except for “Evaluation/
progress report”.

Our findings are in line with other recent investiga-
tions with settings in nursing homes and residential care
centres [30] reflecting that an earlier call for research
into this area [9] is still relevant. The barriers identified
in our study, lack of knowledge and skills, and lack of
available resources in terms of time and hardware, coin-
cided with those reported in other studies on implemen-
tation of electronic health records in long-term care
facilities [1, 31]. We observed that lack of knowledge
and skills did not refer only to knowledge of what con-
stituted quality nursing documentation, but also to navi-
gation of the software system.
As has been reported in other studies [2], our elec-

tronic patient record system was not originally designed
for nursing documentation [32].
In contrast to Nøst and colleagues [12], we did not ob-

serve improved documentation practice for the step
“Evaluation/progress report”. This may in part be due to
the software structure. In the electronic records, nursing
diagnoses, aims and nursing interventions were not ac-
cessible when writing evaluation and progress reports.
Thus, the staff could not easily read the nursing care
plan when they were writing the reports. Lack of know-
ledge in nursing documentation may also be an issue.
While all staff, including assistants without a health care
degree, wrote evaluation and progress reports, only
nurses and assistant nurses developed the nursing care
plans. In this project, we did not specifically measure the
internal relationship between nursing care plans and
evaluation and progress reports. Such an investigation
could, however, have clarified the results, and possibly
pointed to interventions that could lead to a more
complete implementation of electronic nursing records.
It has been argued that a standardized nursing lan-

guage might provide better continuity of care and thus
contribute to patient safety, but heterogeneity among
studies prevented a reliable effect estimate [2]. A system-
atic review of systematic reviews (umbrella review) indi-
cated that high-quality nursing documentation depended
on documentation being aligned with the nursing

Table 4 Adherence to recommended documentation practice in 38 patient records at a residential care centre

Criteria Audit Re-audit Change

Mean (95% CI) Mean (95% CI) MD a (95% CI) p-value

Nursing assessment on admission b 0.8 (0.3–1.2) 1.9 (1.5–2.2) 1.1 (0.6–1.7) < 0.001

Nursing diagnoses 1.1 (0.9–1.3) 1.7 (1.5–1.8) 0.5 (0.3–0.7) < 0.001

Aims for nursing care 0.4 (0.3–0.6) 1.0 (0.8–1.1) 0.5 (0.3–0.8) < 0.001

Nursing interventions 0.9 (0.8–1.1) 1.4 (1.3–1.6) 0.4 (0.2–0.6) < 0.001

Evaluation/progress reports 0.8 (0.6–1.0) 0.9 (0.8–1.0) 0.0 (-0.2–0.1) 0.6
aMD Mean difference
b “Nursing assessment on admission“ was missing in 22 records at audit and 3 records at re-audit. The N-Catch II did not provide a scoring option for
missing values for these cases
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process, use of standard terminologies and user-friendly
formats [7]. A recent survey among nurses also sug-
gested an association between variations in use of stan-
dardized terminologies and poor user-friendliness, with
seeing electronic health records as less beneficial [33].
An integrated review investigating electronic patient re-
cords as facilitator of care in nursing homes, stated a
need for a focus on the type of documentation system
used, and further for research among end users to iden-
tify the optimal system characteristics for use in this type
of setting [34]. A scoping review [35] also pointed to a
general lack of research into patient safety and patient
safety culture in nursing homes, and in residential care
homes in particular.

Limitations
It is a strength of this project that interventions were tai-
lored to identified barriers. An umbrella review [36]
deemed the certainty of evidence as moderate regarding
tailored interventions leading to a probable increase in
adherence to clinical practice guidelines. The same con-
clusion was made for the specific interventions applied
in this study, namely audit and feedback, use of local
opinion leaders and educational meetings [35]. Audit
and feedback have further been shown to be more ef-
fective in cases with a low baseline performance [25], as
was the case in this study.
There were some limitations in this study. Firstly, the

study was limited to an evaluation of quantitative aspects
of nursing documentation only. As with D-Catch [11],
the N-Catch II also define quality aspects of documenta-
tion. Incorporating a qualitative evaluation could clearly
have added important information on documentation
practice. Secondly, the scoring system of N-Catch II was
experienced as unclear and may explain the initial poor
inter-rater agreement. Previous studies have stated a
need for adjustment of both design and text of the N-
Catch II [12], and possibly a longer training period than
45 min should have been allotted in this study. However,
due to a busy working schedule this was not feasible. In-
vestigations of the original D-Catch instrument showed
high inter-rater agreement, but this was following a 20-
hour training period [11]. Similarly, with the N-Catch
instrument Instefjord and colleagues [37] and Johnsen
and colleagues [38] indicated a more comprehensive un-
derstanding of the instrument among the reviewers.
Thirdly, while the N-Catch has been tested for reliability
[38], other psychometric measurements have so far not
been reported for this instrument, and the updated N-
Catch II instrument has not yet been tested for psycho-
metric measurements. Finally, we experienced low staff
attendance at sessions where audit findings were pre-
sented. Although there was some verbal dissemination
of audit findings to non-attending staff, providing

written feedback could have increased awareness. Also,
the total implementation strategy was designed to en-
gage all staff. Still, the uptake of interventions is unclear.

Conclusions
The quality of nursing documentation was not satisfac-
tory, but the study indicated that a criteria-based clinical
audit could improve the quality of nursing documenta-
tion if combined with multifaceted tailored interventions
that address determinants of practice. Further research
is needed into what constitutes quality nursing docu-
mentation and how to best measure nursing
documentation.
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