
I. Introduction

Direct nursing care includes activities that a nurse performs 

to assist the treatment and well-being of patients and to meet 
their health demands, whereas indirect nursing care includes 
activities such as management, documentation, and commu-
nication, which support nursing care [1]. Nursing records 
refers to the recording of patients’ status, the care or service 
provided to them, patient information collected through 
the nursing process, and a combination of nursing activities 
and professional care [2]. Nursing records are mandated and 
have a nonlinear, two-way feedback loop for the nursing pro-
cess—assessment, diagnosis, planning, implementation, and 
evaluation. Similar to professional records, nursing records 
follow six principles (i.e., factuality, accuracy, completeness, 
timeliness, organization, and compliance with standards) [3]. 
	 With rapid advances in information technology, healthcare 
providers actively strive to implement hospital informa-
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tion systems, which are computerized systems that collect, 
process, and effectively manage the information needed for 
practice, research, education, and management [4]. Nursing 
information systems manage nursing services and resources 
within the hospital information system, and manage nurs-
ing tasks in which data are collected, transformed, stored, 
extracted, displayed, and communicated [5]. The nursing 
information system, as a part of an Electronic Medical Re-
cord (EMR) system, manages the standardized nursing data 
to perform tasks, effectively use nursing personnel, improve 
documentation and communication, track nursing services 
and outcomes, and calculate nursing fees. All these tasks are 
ultimately linked to improving the quality of patient care [6]. 
	 Regarding nursing documentation that is maintained on 
nursing information systems, one previous study found that 
nurses working in a university hospital stayed logged-in to 
the nursing information system for an average of at least 10 
hours per day and generated nursing documentation of at 
least one line per minute in various nursing modules in the 
nursing information system. Specifically, tasks related to 
nursing diagnosis and nursing activity in a structured format 
were most frequently entered, with an average of 240 lines 
per day for each nurse [7]. In a study that analyzed nurses’ 
tasks, it was reported that, among indirect nursing activities, 
nurses spent most of their time on ‘nursing records and re-
view’ [8]. These studies demonstrated that electronic nursing 
documentation is one of the essential nursing activities, and 
that it takes up significant nursing time.
	 Nurses and other health care providers aim to share in-
formation about patients and organizational functions that 
are accurate, timely, contemporaneous, concise, thorough, 
organized, and confidential [2]. Many heath care providers 
regard information included in records as important, but 
the actual recording process is often overlooked [9]. Amidst 
nurses’ busy schedules and the urgent demands that arise 
during shifts, they tend to think that documenting is some-
times a disruption of direct patient care, which leads them to 
engage in documentation after their shift is completed [10]. 
One study reported that nurses tended to get off work later 
than the designated time in all shifts owing to nursing docu-
mentation, which occurred 11.7% of the times on the day 
shift, 10.8% on the evening shift, and 6.1% on the night shift 
[11]. 
	 Since the implementation of electronic nursing documen-
tation systems, studies have examined the use of standard 
terminologies in electronic nursing documentation [12,13], 
and a comparative analyses of nursing records before and af-
ter the implementation of an electronic nursing documenta-

tion system was conducted [14,15]. However, although a task 
analysis revealed that the time spent on indirect nursing care, 
such as documentation time, had decreased due to the use of 
hospital information systems [8], there were no attempts to 
examine the timeliness of electronic nursing documentation 
using the times entered in the hospital information systems. 
Therefore, the purpose of this study was to investigate the 
factors associated with the timeliness of electronic nursing 
documentation using entry times in the EMR system. These 
factors were then divided into nurse-associated and patient-
associated factors. 

II. Methods

1. Study Design 
This retrospective study assessed nurse- and patient-associ-
ated factors that influenced the timeliness of electronic nurs-
ing documentation. 

2. Study Subjects 
The subjects of this study included descriptive electronic 
nursing documents that were entered into the EMR sys-
tem of the Severance Hospital, a tertiary hospital, in Seoul, 
Korea. Electronic nursing records were collected from six 
wards (three medical and three surgical wards), pertaining 
to patients aged 19 years or older, admitted to the internal 
medicine or surgery department. 

3. Study Variables 
1) Timeliness of electronic nursing records
Timeliness refers to an appropriate time in which informa-
tion regarding an event must be used before it loses its abil-
ity to influence the decision-making process. In addition to 
accuracy, contemporaneity, conciseness, organization, and 
confidentiality, timeliness is one of the attributes for main-
taining appropriate health records [2]. In this study, we oper-
ationally defined timeliness as when a nurse enters electronic 
nursing documents between the beginning and end of his or 
her working hours in each shift: between 06:00–14:00 for the 
day shift, 14:00–22:00 for the evening shift, and 22:00–06:00 
for the night shift. The timeliness of a nursing document was 
categorized as ‘timely’ or ‘untimely’ according to whether the 
data entry was time-stamped within the working hours.

2) Nurse-associated factors 
Using the personnel information of nurses who filled out 
the nursing documents, we extracted the following nurse-
associated factors: years of nursing experience, years of 
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nursing experience in the current ward, and the shift worked 
on the date and days of the week on which the electronic 
nursing documentation was entered. Years of nursing ex-
perience were categorized according to Banner’s novice to 
expert model: up to 1 year as advanced beginner, 2–3 years 
as competent, 4–5 years as proficient, and more than 5 years 
as expert [16]. 

3) Patient-associated factors
Patient information included the age, sex, and medical de-
partment admitted when a nursing document was entered. 
In addition, we included a patient’s severity classification 
with 12 areas of nursing activities, for example hygiene, nu-
trition, education, activity, etc., in general wards at the study 
hospital, which was entered by the nurses daily. Then, those 
12 areas were classified into a 4-grade system, ranging from 
1 to 4, with 4 being the most severe [17]. 

4. Data Collection 
After this study was approved by the Institutional Review 
Board of Yonsei University Health System (No. 4-2014-
0903), the data were acquired for a 2-month period from 
January 1 to February 28, 2014. This was the period during 
which new nurses went through their training so that there 
was a very low chance of newly-graduated nurses working in 
the ward. We obtained these data from the EMR system and 
the personnel information system with the cooperation of 
the nursing department and the medical information office 
of the hospital. Electronic nursing documentation includes 
the care provided to patients and their reactions, and it is en-
tered chronologically, mainly based on the nursing process, 
i.e., nursing diagnoses, nursing interventions, and nursing 
activities that are entered into the hospital EMR system. 
	 A total of 1,994,433 lines were extracted from the com-
bined nursing documents, including patients’ severity data 
and nursing personnel data. The ECMiner 2014 program 
[18] was used to examine the saved dates of the records, 
which were then compared based on the nurses’ working 
shift. Then years of nursing experience were calculated using 
the record date as a reference point. Data with errors in pa-
tient severity or omissions were excluded, which resulted in 
1,700,246 lines of nursing records. 

5. Data Analysis 
The data were analyzed using the SAS ver. 9.4 program (SAS 
Institute Inc., Cary, NC, USA). Descriptive statistics were 
used to examine the characteristics of nursing documents, 
nurses, and patients. The timeliness of nursing documenta-

tion, categorized as ‘timely’ or ‘untimely’, was used for the lo-
gistic regression analysis. The nurse- and patient-associated 
factors affecting the timeliness of electronic nursing docu-
mentation were included in the logistic regression models. 

III. Results

1.	Subjects’ Characteristics 
A total of 2,171 patients had been admitted to the selected 3 
medical and 3 surgical wards, where 99 nurses took care of 
the patients. In total, 1,700,247 electronic nursing records 
were extracted for the 2-month period (Table 1). The mean 
years of nursing experience was 6.2 years (SD, 6.3 years), and 

Table 1. Characteristics of nurses, patients, and nursing docu-
mentation

Characteristics Value

Nurses (n = 99)
  Nursing experience (yr) 6.2 ± 6.3
    ≤1 20 (20.2)
    >1 and ≤3 23 (23.2)
    >3 and ≤5 7 (  7.0)
    >5 49 (49.4)
  Nursing experience in the current 
   ward (yr)

3.4 ± 3.5

Patients (n = 2,171)
  Age (yr) 58.2 ± 14.5
    18–39 296 (10.8)
    40–59 889 (38.7)
    60–79 907 (45.4)
    ≥80 79 (  5.1)
  Sex
    Male 1,212 (55.8)
    Female 959 (44.1)
  Severitya 1.9 ± 0.6
  Department
    Internal medicine 1,025 (47.2)
    Surgery 1,108 (51.0)
    Internal medicine + surgery 38 (  1.7)
Nursing documentation (n = 1,700,247)  
  Timely 1,347,711 (79.3)
  Untimely  352,536 (20.7)
Values are presented as number (%) or mean ± standard devia-
tion.
aPatients’ severity was scored and categorized from grade 1 to 
grade 4. 
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half of the nurses had more than 5 years of nursing experi-
ence. The mean age of the patients was 58.2 ± 14.5 years, and 
the largest age group was the 60–79 years group (45.3%). 
There were 1,212 men (55.8%), and 1,108 patients were 
treated in the surgical department (51.0%). Finally, 1,347,711 
(79.3%) of the 1,700,247 documents were regarded as timely 
because they were entered during the working hours of the 
corresponding shift. 

2.	Differences in the Timeliness of Electronic Nursing 
Documentation by Nurses’ Characteristics

Table 2 shows the differences in the timeliness of electronic 
nursing documentation in relation to nurses’ characteristics. 
Nurses with experience of one year or less created records 
in a significantly less timely manner (68.5%) as compared 
to nurses with more years of nursing experience (>80%). 
Regarding the difference in timeliness in relation to shifts, 
nurses working night shifts exhibited more timeliness 
(96.3%) than did those working in the evening (80.6%) and 
day (73.7%) shifts. There was also a statistically significant 

Table 2. Timeliness of electronic nursing documentation by nurses’ characteristics (n = 1,700,247)

Characteristics Timely Untimely χ2 p-value

Nursing experience (yr) 30304.177 <0.001
  ≤1 230,847 (68.5) 106,281 (31.5)
  >1 and ≤3 392,562 (81.6) 88,795 (18.5)
  >3 and ≤5 98,627 (84.5) 18,128 (15.5)
  >5 625,675 (81.8) 139,332 (18.2)
Shift 52680.326 <0.001
  Day 595,642 (73.7) 212,133 (26.7)
  Evening 549,489 (80.6) 132,521 (19.4)
  Night 202,580 (96.3) 7,882 (  3.7)
Days of the week 14563.950 <0.001
  Weekday 975,628 (77.1) 290,305 (22.9)
  Weekend 372,083 (85.7) 62,231 (14.3)

Values are presented as number (%).

Table 3. Timeliness of electronic nursing documentation by patients’ characteristics (n = 1,700,247)

Characteristics Timely Untimely χ2 p-value

Age (yr) 183.173 <0.001
  18–39 155,009 (79.6) 39,724 (20.4)
  40–59 523,505 (78.8) 141,072 (21.2)
  60–79 603,162 (79.7) 154,140 (20.4)
  ≥80 66,035 (79.0) 17,600 (21.0)
Severity 673.934 <0.001
  Grade 1 257,738 (78.3) 71,317 (21.7)
  Grade 2 942,970 (79.8) 238,949 (20.2)
  Grade 3 143,892 (77.7) 41,367 (22.3)
  Grade 4 3,111 (75.6) 1,003 (24.4)
Department 1229.897 <0.001
  Internal medicine 551,595 (78.0) 155,815 (22.0)
  Surgery 796,116 (80.2) 196,721 (19.8)

Values are presented as number (%).
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difference in the timeliness, with 77.1% occurring during 
weekdays and 85.7% on weekends. 

3.	Differences in the Timeliness of Electronic Nursing 
Documentation by Patients’ Characteristics

Table 3 shows the patient characteristics and the timeliness 
of the electronic nursing documentation. A majority of the 
documents pertained to patients with grade 2 severity, and 
the timeliness of the records for this group was better (79.8%) 
than that for the documents of patients with other grades 
of severity. Similarly, more timely data entry occurred for 
patients of the surgery department (80.2%) as compared to 
their counterparts (78.0%). 

4. Factors Associated with the Timeliness of Electronic 
Nursing Documentation 

A logistic regression was performed to examine the fac-
tors associated with the timeliness of electronic nursing 
documentation, in which nurse-associated factors, such as 
years of nursing experience, shift, days of week, and patient-
associated factors, such as age, severity, and medical depart-
ment, were used as independent variables (Table 4). The 
completion of the documentation within the working hours 
of a shift was used as the dependent variable. The results 
showed that nurses with more than 1 year of nursing experi-
ence completed electronic nursing documentation two times 
more often during their work hours than did nurses with an 
experience of 1 year or less. Furthermore, the nurses entered 
electronic nursing documentation 1.95 times more often 
on weekends than they did on weekdays, and 1.49 and 9.19 
times more, respectively, during evening and night shifts 
than those during the day shift. 
	 In terms of patient factors, the electronic nursing docu-
mentation for patients with severity of grade 2 was entered 
1.11 times more often than was that for patients with sever-
ity of grade 4, and there was no difference among the other 
groups. In addition, electronic nursing documentation for 
patients of the surgery department was completed 1.08 times 
more often during the working hours than for patients of the 
internal medicine department. In summary, nurses’ charac-
teristics were statistically significant factors associated with 
the timeliness of electronic nursing documentation after ad-
justment for patients’ age and severity grades.

IV. Discussion

In this study, we examined factors associated with the timeli-
ness of electronic nursing documentation using the entry 
time of electronic nursing documentation by nurses. Al-
though hospital information systems and EMR systems have 
been implemented for a long time, to our knowledge, no 
study had yet analyzed the nurses’ documenting patterns. 
	 Nursing documentation is used as an effective communi-
cation method among healthcare professionals. However, 
nurses often consider the documentation of these records as 
a burden or a task that interrupts patient care. Sufficient time 
and resources that can support documentation are required 
to produce high-quality nursing documentation [2]. Nursing 
activities, such as nursing problems, daily plans and goals, 
admission assessment, routine assessment, nursing interven-
tion, and evaluation, appear in the system. These are diverse 
and recursive processes; however, the nursing information 

Table 4. Factors associated with timeliness of electronic nursing 
documentation (n = 1,700,247)

Characteristics OR (95% CI) p-value

Nursing experience (yr)
  ≤1 (ref.) - -
  >1 and ≤3 2.04 (2.02–2.06) <0.001
  >3 and ≤5 2.39 (2.35–2.43) <0.001
  >5 2.21 (2.19–2.23) <0.001
Shift
  Day (ref.) - -
  Evening 1.49 (1.47–1.50) <0.001
  Night 9.19 (8.99–9.41) <0.001
Days of the week
  Weekend (ref.) - -
  Weekdays 1.95 (1.94–1.97) <0.001
Patients’ age (yr)
  18–39 1.04 (1.01–1.06) 0.001
  40–59 1.02 (1.00–1.04) 0.022
  60–79 1.09 (1.07–1.11) <0.001
  ≥80 (ref.) - -
Severity
  Grade 1 1.00 (0.93–1.08) 0.955
  Grade 2 1.11 (1.03–1.20) 0.006
  Grade 3 0.93 (0.86–1.00) 0.058
  Grade 4 (ref.) - -
Department
  Internal medicine - -
  Surgery 1.08 (1.07–1.09) <0.001

OR: odds ratio, CI: confidence interval, ref.: reference category.
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systems were often developed without sufficiently reflecting 
the user experience, which resulted in multiple screens, and 
redundant data entry required on different screens [19]. This 
indicates that the EMR systems’ accessibility decreases and it 
takes a new user a longer time to become accustomed to the 
system. 
	 We observed that there was a statistically significant dif-
ference in timeliness between nurses with one year or less 
nursing experience and those with more years of experience, 
with 68.5% and more than 80% of timely documentation 
within the working hours, respectively. Based on the odds 
ratio, nurses from all other groups completed documenta-
tion within their work hours, with more experienced nurses 
showing timeliness two times more often than did those 
with 1 year or less experience. Thus, it seems that advanced 
beginner nurses have difficulty in getting used to the nursing 
information system. A study on the experience of a novice 
nurse in becoming an advanced beginner nurse [20] found 
that novice nurses experienced a sense of inadequacy be-
cause they were not accustomed to the overall workflow, sys-
tems and administrative procedures. Although this group of 
nurses received nursing documentation entry training dur-
ing their orientation period, it is evident that they need more 
time to become proficient in their tasks, including nursing 
documentation. This shows that support is needed in order 
for new nurses to get familiar with their various tasks and 
the overall workflow. A study reported that providing a 
manual to encourage nurses to self-learn at their own pace 
resulted in increased task proficiency [21]. This indicates 
that various approaches are necessary until new nurses are 
fully accustomed to their work and environment. 
	 Nursing shifts were a significant factor associated with 
timeliness, where the incidence of timely nursing documen-
tation was 9.19 times higher in the night shift as compared to 
that in the day shift. Similarly, weekends also showed higher 
timely nursing documentation entry incidence than did 
weekdays. For nurses working on night shifts or weekends, 
fewer unpredictable incidents may have led to the higher 
timeliness as compared to day/evening shifts or weekdays, 
when there is usually more work to do, e.g., admissions and 
discharges, surgeries, procedures, and tests. 
	 However, difficulties in the timeliness of electronic nurs-
ing documentation cannot be simply attributed to the 
volume of records alone. Upon examining the differences 
between departments, it was found that there were 1,023 
and 1,108 fewer internal medicine department patients as 
compared to surgery department patients, with a record 
volume of 551,595 and 796,116, respectively. Yet the timeli-

ness of nursing documentation for surgery patients was 1.08 
times higher than was that for internal medicine patients. A 
previous study that examined the activity log data of nurs-
ing information systems [19] found that there were several 
repetitive nursing tasks. Such nursing tasks do not occur 
independently; rather, they influence one another so that 
nursing tasks can be carried out effectively when nurses 
predict which tasks will affect others. In that sense, most sur-
gery patients have surgical treatments that are pre-planned; 
therefore, their nursing tasks are more predictable than are 
those of internal medicine patients. On the other hand, it is 
more difficult to predict tasks for internal medicine patients 
because the treatments and patient status tend to change un-
expectedly. 
	 This study had limitations in that the analysis was per-
formed using only some wards in one hospital; thus, the 
findings may not be generalizable. We were unable to find 
differences according to the EMR systems in multiple do-
mestic institutions that were developed with various designs 
and functions. Thus, further studies are needed to include 
data from other medical institutions to examine nurses’ re-
cording patterns. Because we only analyzed records for adult 
patients in general wards, there is a need for a study using 
various clinical environments and patient populations as 
subjects, such as intensive care units and emergency rooms. 
	 We found that nursing documents were typically complet-
ed outside of work hours when a nurse had little experience, 
worked during the day shift or weekdays, and when tasks 
were unpredictable. To implement a system that increases 
the timeliness of electronic nursing documentation, we must 
assess the characteristics of nursing tasks and analyze the 
nursing workflow in detail. Because no previous studies have 
used the entry time as was done in the present study, we will 
be able to assess the entry form of nursing documentation in 
more detail through a replication study in various environ-
ments. We also believe this will contribute to the creation 
of more convenient and effective entry forms in hospital in-
formation systems while maintaining the quality of nursing 
documentation.
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