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ABSTRACT
Objective: This study aimed to examine the effect of digitalization on nursing practices using the lean approach.

Methods: This is a descriptive observational study. The data were collected using an activity chart to record nurses’ direct and indirect care 
practices and personal work and the Value Stream Map to compare and analyze work processes and determine both waste and value areas in 
the clinics. The study included a total of 15 nurses from two different internal medicine units of a hospital, including one digital clinic that uses 
digital applications for nurse work processes, and one partial digital clinic that has limited digital applications. The data were analyzed using 
current state value stream mapping, lean seven waste areas, and future state value stream mapping.

Results: In the digital clinic, 748.5 minutes were allocated for direct care, 129.1 minutes for indirect care, and 562.1 minutes for personal work. 
Total value-added time and non-value-added time was calculated as 1137.1 and 302.9 minutes, respectively. In the partial digital clinic, 623.9 
minutes were allocated for direct care, 404.4 minutes for indirect care, and 411.1 minutes for personal work. Total value-added time and non-
value-added time was calculated as 1006 and 433.4 minutes, respectively. According to the future state value stream map prepared in line 
with the improvement suggestions to eliminate unnecessary production, process, movement, transportation, waiting, and error waste in the 
current state of both clinics, it is predicted that 1354.3 minutes of value-added time will be obtained and non-value-added time will decrease 
to 85.7 minutes, by spending 910.9 minutes less on direct care, 190.2 minutes less on indirect care, and 259.2 minutes less on personal work.

Conclusion: The lean approach creates a repeated opportunity to review and improve processes. Analyzing nursing processes using the lean 
approach before and after digitalization and reviewing sources of both waste and value will contribute to implementing higher quality nursing 
care practices more effectively and safely and to using time and staff more efficiently.
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1. INTRODUCTION

In the field of health, digitalization is defined as medical 
applications provided through different digital technologies 
to support and improve the delivery and management of 
health care services (1). Digitalization changes health service 
delivery routines to a great extent (2). Nurses constitute 
the largest workforce in health service delivery and have 
an important role in achieving quality care outcomes (3). 
Digitalization is used in nursing practices to increase both 
the quality and efficiency of care and time and cost efficacy 
in direct and indirect care environments such as electronic 
health records, bedside technologies, and drug applications 
(4–7). Since digitalization affects and changes the way nurses 
work, it is necessary to determine how nurses coordinate 
their workflows. Here, the critical question is to what 

extent digitalization contributes to patient care and how to 
use the time saved (8). Value and waste management are 
significant in radical change processes such as digitalization. 
The lean approach is a well-planned methodology for 
organizing processes and systems in such radical changes 
(9) and is based on the Toyota Production System. Despite 
its industrial origins, the philosophy of the lean approach 
has also encompassed healthcare (10). The lean approach 
focuses on eliminating waste and generating value. In the 
healthcare system, this means providing lean healthcare 
that respects and meets patient needs and preferences 
(11). In lean healthcare, a value is produced for patients 
as customers. Patient and nurse journeys are inextricably 
linked. In the processes analyzed, planned, and managed 
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with a lean approach, the aim is to increase the time nurses 
spend at patients’ bedsides, that is, to direct care practices, 
to improve patient outcomes, increase patient safety, and 
make patient care higher quality and more efficient (3,9,12).

Studies about the relationship between digitalization and 
nurse work have used observational approaches in terms of 
time and movement and examine processes retrospectively 
or prospectively. Although preferred in health services, the 
design, execution, and reporting of the results of movement 
studies are generally inadequate (6). The lean approach can 
be used to evaluate how effectively and efficiently digital 
processes are managed, whether they produce value in 
services, or what kinds of waste they cause (13). There are no 
studies about the digitalized nursing practices that compare 
business processes with non-digital processes in terms of 
time and patient safety using the lean approach and re-
examine digital processes in terms of waste and value.

This study was conducted to determine and compare the 
sources of waste and value in two clinics, one with digital 
systems and one without digital systems, in nursing practices 
and to examine the effects of nursing practices on time and 
patient safety in these clinics using the lean approach.

2. METHOD

2.1. Study Place and Features

The study was conducted in two different internal medicine 
clinics of a public hospital, which were comparable in terms of 
patient type and burden. In this hospital, nursing services are 
delivered in three different shifts: 8, 16, and 24 hours. One of 
the clinics is a digital clinic that actively uses digital hospital 
processes in direct and indirect patient care. The digital clinic 
(DC) has a 42-bed capacity with a 48% occupancy rate and 
employs 11 nurses. In the DC, a nurse cares for an average of 
10.7 patients per shift. The other is a partial digital clinic with 
limited use of digital applications. The partial digital clinic 
(PDC) has a 22-bed capacity with a 90% occupancy rate and 
employs 10 nurses. In the PDC, a nurse cares for an average 
of 10.5 patients per shift.

2.1.1. Digital Clinical Work Processes

Radiology information management system (RIMS); refers 
to the use of all radiology processes in a digital environment 
that can be processed, archived, viewed, and converted into 
statistical data upon user authorization.

Laboratory information management system (LIMS); refers 
to the system used to make, conclude, approve, and report 
orders and convert them into statistical data in laboratory 
services in digital hospital structures.

Clinical decision support system (CDSS); is used to obtain 
information from available sources, which are used to 
analyze and make decisions according to a certain situation 
of the patient. It streamlines decision-making processes, 
prevents errors with an early warning system, and supports 

patient-centered care. CDSS contains both written and audio 
information about drug interactions or administration and is 
used during treatment practices in the DC.

Computerized physician order entry (CPOE); refers to the entry 
of computerized drug orders for patients in inpatient clinics 
by physicians. CPOE aims to increase patient, employee, 
and drug safety, quality, and value, and to eliminate illegible 
handwriting and inaccurate and incomplete order errors. It is 
used by physicians in the DC.

Closed-loop drug administration (CLMA); refers to a system 
that starts with introducing drugs into hospital stocks and is 
completed with their administration to patients, providing 
patient and drug safety with software and hardware 
technology. In this system, first, the physician creates an 
electronic medication order. Then the drugs are packaged 
under the control of pharmacists, in unit doses, on behalf of 
the patient and sent to the clinic. When the treatment time 
comes, the nurse places the drugs in the treatment trolley 
with a computer and barcode reader and goes to the patient’s 
room. The nurse activates the digital system using her 
username and password. By scanning the patient’s wristband 
with a barcode reader, the digital patient information card 
of that patient is opened. The drug is verified by reading 
the drug barcode at the time of treatment. When the drug 
is confirmed, the CDSS is activated, creating written, audio, 
and visual stimuli about the route of drug administration, 
drug dose, and drug/food interactions. After the drug is 
administered to the patient, the treatment time is recorded in 
the system. The CDSS promotes administering the right drug 
to the right patient, in the right dose, in the right way, and at 
the right time. Treatment trolleys with barcode readers and 
computers are used in the DC.

Nurse information system; refers to the digital systems 
used to record nursing practices. This system is used to 
record nurses’ measurements and follow-up processes, vital 
sign data, treatments, and nursing care plans in a digital 
environment. It is used in all nursing processes in the DC.

In the DC, admission of patients to the clinic, anamnesis 
data taken at hospitalization, and discharge procedures are 
performed electronically. To make a nursing care plan, nurses 
use digital systems in data collection, diagnosis, planning, 
application, and evaluation steps. No paper documents are 
used in the DC, except for those that must contain wet-ink 
signatures due to legal obligations, such as consent/approval 
forms. At the end of their shifts, nurses write a report by 
signing and certifying a shift log.

2.1.2. Partial Digital Clinical Work Processes

In the PDC, the digital applications are RIMS, LIMS, and an 
e-order system without physician support. In this clinic, 
paper-based documentation systems are used in nursing 
processes. Nurses create a daily nurse observation form 
for each patient. This form includes the patient’s identity 
information, measurement and follow-up procedures, vital 
signs, and daily treatment plan. In addition, paper patient files 
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are used during clinical admission, anamnesis, and discharge. 
In the treatment process, the physician informs the nurse 
about the daily treatment plan with a paper prescription. The 
nurse sends the drug orders to the pharmacy through the 
e-order system. The drugs come to the clinic in bulk. Nurses 
collectively prepare the drugs for patients in the treatment 
room and travel to the patient for drug administration. After 
they administered the drug, they first record it on the nurse 
observation form and then in the electronic environment. 
Nurses use both electronic and paper documents for data 
collection, diagnosis, planning, application, and evaluation 
steps of the nursing care planning process. At the end of their 
shifts, nurses write a report by signing and certifying a shift 
log.

2.2. Study Population and Sample

The study was conducted using a total of 15 nurses, seven 
from the DC and eight from the PDC, who agreed to 
participate in the study.

2.3. Data Collection Tools

Activity chart; was used to record the content of nursing 
practices and the time spent on these practices. It is 
composed of three parts: one for direct patient care, one 
for indirect patient care, and one for the time devoted to 
personal work.

Value stream map (VSM); refers to the diagrams of both 
material and information flows until the delivery of an order 
to the customer. Several terms are used to express process 
information while drawing a value stream map including 
cycle time (C/T), processing time (P/T), value-added time 
(VA), non-value-added time (NVA), and lead time (L/T). Value 
flow mapping consists of four steps: product family selection, 
current state VSM for current state analysis, future state 
VSM for the desired destination in the future, and planning-
implementation (14).

3. RESULTS

Value stream mapping, a lean technique, was used in this 
study. Value stream mapping steps are given below.

Selection of product family: Considering nursing activities, 
the work shift from 08:00 am to 08:00 am was determined 
as the product family, since a 24-hour shift system includes 
all workflow processes and has a high representative power.

Determining the main processes: In this study, the main 
processes for DC and PDC during a 24-hour shift were 
determined as direct and indirect care practices and personal 
work. Due to the long duration of direct care practices in 
nursing care, their duration is desired to be low. However, the 
characteristics and care needs of patients in nursing services 
are different from each other. Therefore, the same operations 
may be completed at different times in care processes or all 
care practices may not be performed in the same shift.

Making observations: Direct and indirect care practices 
and personal work of each nurse, and their repetitions 
were recorded using an activity chart and a stopwatch with 
a reversible counter. When the observation started, the 
stopwatch was started, and when the process was finished, 
it was stopped and reset. The observations took 360 hours 
in total, 168 hours for the DC and 192 hours for the PDC. 
Observations were made between September and December 
2018.

Determining the processes to be included in value stream 
maps: Similar nursing practices in the main processes are 
grouped and explained as follows.

Direct care practices

Communication with the patient; The processes of 
communication with patients in both the DC and PDC 
include nursing care practices such as patient education and 
psychological support, and were observed 135 times in the 
DC and 121 times in the PDC.

Follow-ups and measurements; Follow-up and measurement 
processes in both the DC and PDC consist of monitoring 
such as blood glucose measurement, weight monitoring, or 
patient follow-up, and were observed 108 times in the DC 
and 111 times in the PDC.

Vital signs follow-up; Vital signs of patients in the DC are 
recorded in an electronic environment via tablet computers 
immediately after they are measured. However, the vital signs 
of patients in the PDC are measured and recorded on a nurse 
observation form at the desk. Vital sign follow-up procedures 
were observed 166 times in the DC and 177 times in the PDC. 
Figure 1 shows images of the vital signs follow-up process.

Figure 1. Digital and partial digital clinical vital signs tracking 
records. a; digital clinical tablet, b; partial digital clinical nurse 
observation form.

Interventional procedures; The interventional procedures 
in both the DC and PDC include vascular access and blood 
sampling, and were observed 76 times in the DC and 74 
times in the PDC.

Treatment practices; Both CDSS and COPE-supported CLMA 
are used for treatment practices in the DC. In the PDC, the 
drugs prepared in the treatment room are administered 
collectively. Figure 2 shows treatment practices. Treatment 
practices were observed 16 times in the DC and 175 times 
in the PDC.
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Figure 2. Treatment practices
a; verification of patient identity in the digital clinic, b; verification 
of unit dose of the drug by barcode reader in the digital clinic, c; 
patient’s drugs in the partial digital clinic, d; collective treatment 
application in the partial digital clinic

Other direct care practices; Other direct care practices 
include processes such as feeding patients and changing 
dressings, and were observed 77 times in the DC and 104 
times in the PDC.

Indirect care practices

Bedside visit; In the DC, bedside visits are made via a tablet 
computer. Nurses see all patient data, such as vital signs, 
follow-up and measurements, and treatment plan in the 
nurse information system. In the PDC, bedside visits are 
made through nurse observation forms and patient files. 
During the visit, nurses take all the files with them. Bedside 
visits were observed 76 times in the DC and 79 times in the 
PDC. Figure 3 shows the images of bedside visits.

 

 

 

 

 

 

 

 

 

Figure 3. Bedside visit 
a; digital clinical bedside visit, b; partial digital clinical bedside visit 

 

 

 

Figure 3. Bedside visit
a; digital clinical bedside visit, b; partial digital clinical bedside visit

Treatment preparation; In the DC, treatments are prepared 
and applied at patients’ bedsides by CLMA systems. In the 
PDC, treatments are prepared collectively in the treatment 
room. Treatment preparations were observed 72 times in the 
PDC.

Communication with other persons; Communication with 
other persons in both the DC and PDC includes training 

for relatives, phone calls, and communication with other 

employees, and was observed 43 times in the DC and 56 

times in the PDC.

Desk work; Desk work in both the DC and PDC includes nursing 

care planning processes, nutrition plan preparation, and 

consultation procedures. Several data such as blood glucose 

measurement, vital sign follow-up, anamnesis information, 

and laboratory results are used while planning nursing care 

for patients. All these data are accessible electronically in the 

DC, while nurses benefit from both digital systems and paper 

documents in the PDC. Desk work was observed 59 times in 

the DC and 73 times in the PDC.

Other work in the clinic; Other work in both the DC and PDC 

covers processes such as the supply of materials and devices 

and delivery of desk duties and was observed 36 times in the 

DC and 40 times in the PDC.

Paperwork; In the DC, no paperwork is used except for 

patient consent/approval forms, which must contain wet 

signatures, and a shift log. Paperwork was observed 21 times 

in the DC. In the PDC, a nurse observation form is prepared 

daily for each patient and patient files are used to record 

patient information. Paperwork was observed 120 times in 

the PDC.

Double entry; In the PDC, nurses make a nursing care plan 

and prepare the patient’s medications both in the digital 

system and on the nurse observation form, making double 

entries. Double entries were observed 45 times in the – PDC.

Order transactions; In the PDC, nurses order medication via 

an e-order system. Order processes were observed 69 times 

in the PDC.

Personal work

Basic needs; Basic needs in both the DC and PDC covers 

nurses’ needs such as dressing, eating, restroom, personal 

phone calls, and rest during 24-hour shifts. In the hospital 

where the study was conducted, nurses use two 20-minute 

meal breaks in 24-hour shifts and rest after midnight 

according to the suitability of their clinics. Basic needs were 

observed 36 times in the DC and 44 times in the PDC.

Non-productive time; Non-productive time in both the 

DC and PDC refers to the time when nurses wait without 

producing work and was observed 37 times in the DC and 24 

times in the PDC.

Determining the symbols of the current state flow map: 

Several symbols were created to show nursing practices in 

the main processes on the map and are shown in Table 1.
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Determining task times: A total of 1440 minutes was taken 
as a basis for determining usable times in the calculation of 
task time. The rates used in nurse work studies were used 
while calculating the daily demand. Accordingly, a nurse 
should allocate at least 60% of her shift time to direct care 
practices, 22% to indirect care practices, and 18% to personal 
work (15). For both clinics, task times were calculated as 864 
minutes for direct care practices, 316.8 minutes for indirect 
care practices, and 259.2 minutes for personal work.

Determining system measurements: C/T was calculated by 
dividing the total time spent in nursing practices, to which 
the main processes are allocated, by the total number of 
observations. P/T was calculated by dividing the total time 
spent on nursing practices, to which the main processes are 
allocated, by the number of nurses. L/T was taken as 1440 

minutes according to a 24-hour shift schedule. In addition, 
VA and NVA, which were determined by comparing task 
times in the DC and PDC processes, were used.

Drawing the current state VSM for digital and partial digital 
clinics:

The data obtained from observations were used to create 
current state VSMs to show nurses’ workflows.

Figure 4 shows the current state VSM for the DC. Accordingly, 
in the DC, a total of 748.5 minutes were allocated to direct 
patient care, 129.1 minutes to indirect patient care, and 
562.1 minutes to personal work. During the process, the total 
VA was calculated as 1137.1 minutes and the total NVA was 
302.9 minutes.

 

Figure 4. Digital Clinic Current Status Value Stream Map 
C/T: cycle time, P/T: processing time, L/T: lead time. VA: value-added time, NVA: non-value-added time 

Figure 4. Digital clinic current status value stream map
C/T: cycle time, P/T: processing time, L/T: lead time. VA: value-added 
time, NVA: non-value-added time

Figure 5 shows the current state VSM for the PDC. Accordingly, 
in the PDC, a total of 623.9 minutes were allocated to direct 
patient care, 404.4 minutes to indirect patient care, and 
411.1 minutes to personal work. During the process, the total 
VA was calculated as 1006 minutes and the total NVA was 
433.4 minutes.
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Figure 5. Partial Digital Clinic Current Status Value Stream Map 
C/T: cycle time, P/T: processing time, L/T: lead time. VA: value-added time, NVA: non-value-added time 
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C/T: cycle time, P/T: processing time, L/T: lead time. VA: value-added 
time, NVA: non-value-added time

Determining waste areas and suggestions for improvement: 
As a result of the comparison of current states in both 
the DC and PDC, the transactions considered waste were 
determined according to seven waste types in the lean 
approach. Several suggestions are presented to eliminate 
the waste areas.

Direct care practices waste areas and improvement 
suggestions

Vital sign follow-up; According to their current state VSMs, 
a total of 256.4 minutes were allocated to vital sign follow-
ups in the DC and 216.2 minutes in the PDC. In the DC, vital 
signs were measured and immediately recorded via tablet 

computers at patients’ bedsides and then included in the 
direct care practice. In the PDC, vital signs were recorded 
on paper documents at the desk, increasing the time to 
perform indirect care practices. If tablet computers are used 
in the PDC, vital sign follow-ups can be recorded at patients’ 
bedsides, increasing the time to implement direct care 
practices and eliminating paperwork.

Treatment practice; A total of 171 minutes were allocated 
to treatment practices in the DC and 126.8 minutes in 
the PDC. In the DC, treatments are administered by the 
CDSS-supported CLMA system, which keeps medication, 
drug dose, time, patient information, and route of 
administration closely regulated. In the PDC, treatments 
were applied collectively, causing unnecessary movement 
and transportation waste and leading to inadequate 
warning systems and error waste in drug safety. If 
treatment practices in the PDC are performed by the CDSS-
supported CLMA system, the time spent by nurses on direct 
care practices will increase, preventing movement and 
transportation waste by administering drugs on a patient 
basis and ensuring drug safety.

Indirect care practices waste areas and improvement 
suggestions

Bedside visits; In the DC, bedside visits were made via tablet 
computers. In the PDC, nurses made bedside visits by taking 
all the patient’s documents with them, causing unnecessary 
movement and transportation waste. If a tablet computer 
is used for bedside visits in the PDC, the transportation and 
movement of patient files can be prevented.

Treatment preparation; In the DC, drugs were prepared 
using the CDSS-supported CLMA system. In the PDC, 
nurses spent 97.7 minutes in the treatment room for drug 
preparation, causing unnecessary production and processing 
waste, inadequate warning systems, and error waste in drug 
safety. If treatment is prepared by the CDSS-supported CLMA 
systems in the PDC, a total of 97.7 minutes will be saved from 
indirect care practices, eliminating unnecessary production, 
process, and error waste.

Desk work; In the DC, only digital systems were used in 
nursing care planning and consultation processes. In the PDC, 
as these processes use both digital systems and paper-based 
documents, a total of 16.6 minutes was wasted, resulting in 
unnecessary processing waste. If paper-based documents 
are removed in the PDC, nurses will obtain all the data from 
digital systems, preventing the unnecessary waste of 16.6 
minutes of processing.

Double recorded applications; In the PDC, nurses recorded 
nurse care plans and treatment practices using both paper 
documents and the digital system therefore spending 44.7 
minutes on double entry processes, causing unnecessary 
production and process waste. If paper-based documents are 
removed in the PDC, the unnecessary production and process 
waste of 44.7 minutes will be prevented in the process.



456Clin Exp Health Sci 2023; 13: 450-459 DOI: 10.33808/clinexphealthsci.904203

Digitalization in Nursing Practices with Lean Approach Original Article

Paperwork; In the PDC, a total of 69.7 minutes was allocated 
to prepare paper-based documents by nurses, causing 
unnecessary production and process waste. In addition, 
since all paper documents were handwritten, document 
standardization was considered an error waste. If paper-
based documents are removed from nursing processes in 
the PDC, unnecessary production and process waste of 69.7 
minutes spent on their preparation will be prevented, and 
the error waste can be prevented by ensuring document 
standardization.

Order transactions; In the PDC, nurses spent 52.8 minutes 
ordering written patient prescriptions by the e-order system, 
causing unnecessary production and process waste. By a 
transition to the CLMA system, the unnecessary production 
and process waste of 52.8 minutes will be prevented in the 
PDC.

Personal work waste areas and improvement suggestions

In both the DC and PDC, the time allocated to nurses’ 
basic needs was excessive, whereby non-productive time 
leads to the wastage of waiting. Nurses in the DC spent 
35.5 minutes more time than the estimated task time on 
basic needs, and their non-productive time was 267.4 
minutes. In the PDC, nurses spent 33.4 minutes more 
time on basic needs and their non-productive time was 
118.5 minutes. Considering the work processes of both 
clinics, it is suggested to move the PDC to the DC due to 
the high time allocated to personal work in the PDC and 
the low bed occupancy rate (48%) in the DC. Thus, the bed 
occupancy rate will increase, the time allocated by nurses 
to non-productive work will decrease, and the partial 
digital processes will be replaced by digital processes, 
eliminating 10 nursing positions in the PDC.

Future state mapping: A common future state VSM was 
drawn for both clinics. The future state VSM, shown in Figure 
6, was drawn in line with the improvement suggestions 
to eliminate the waste types and resources determined 
according to both the DC and PDC current state VSMs. For 
the future state VSM, C/T was calculated by dividing the 
total observation times obtained from both clinics by the 
number of observations. P/T was calculated by dividing the 
total observation times by the total number of nurses in the 
DC (11 nurses: current number of nurses in the DC, as those 
in the PDC are recommended to be employed in the DC). 
According to the future state VSM drawn in line with the 
recommendations, it is predicted that 1354.3 minutes of 
VA will be obtained and NVA will decrease to 85.7 minutes, 
by spending 910.9 minutes less on direct care, 190.2 
minutes less on indirect care, and 259.2 minutes less on 
personal work. Thus, unnecessary production, waiting, idle 
operations, movement, transportation, and error waste will 
be converted into value, eliminating 10 nursing positions in 
the PDC.

 

Figure 6. Future State Value Stream Map 
C/T: cycle time, P/T: processing time, L/T: lead time. VA: value-added time, NVA: non-value-added time 

Figure 6. Future state value stream map
C/T: cycle time, P/T: processing time, L/T: lead time. VA: value-added 
time, NVA: non-value-added time

Evaluation: The process analysis for the future state was 
performed for both clinics, considering waste in its current 
state and presenting solution proposals to eliminate them. 
Table 2 shows the data of the processes. Thanks to our 
improvement suggestions, it is predicted that a non-digital 
clinic of the relevant institution will digitize its processes, 
allowing the clinics to serve at full capacity, increasing time 
added values in the processes, decreasing process waste, 
and thus saving a total of 10 nurses.
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Table 2. Analysis of digital and partial digital clinical processes
Direct 
care*

Indirect 
care*

Personal 
work*

VA NVA

Digital clinic 
current state

748.4 129.1 562.1 1137.1 302.9

Partial digital 
clinical 
current state

623.9 372.6 411.1 1006 433.4

Future state 910.9 190.2 338.6 1354.3 85.7
*Time spent (MiWnute), VA: value-added time, NVA: non-value-added time

4. DISCUSSION

This is the first study that analyzes digitalized nursing 
practices with lean methods, compares them with non-
digital processes, determines the sources of waste and value, 
and establishes the desired future outcome by presenting 
relevant suggestions.

Our study has found that according to VSMs, more time is 
spent in direct care practices in DCs compared to PDCs, 
and this time added value to the processes in both clinics. 
Considering the current state of VSMs, these time differences 
in direct care practice work processes are caused by processes 
of communication with patients, vital sign follow-ups, and 
drug administration times. Tablet computers and CDSS-
supported CLMA systems are used in vital sign follow-ups and 
drug applications in the DC. Using digital technologies such 
as CLMA significantly increased the time spent by nurses at 
the bedside, the communication and interaction between 
nurses and patients, and the time nurses spent preparing and 
administering ordered medications. In addition, a transition 
from paper-based patient records to digital applications can 
allow nurses to provide patient-centered, quality, and safe 
nursing care by securing records (6,16,17). In the future 
state, the use of digital systems in PDCs will increase the time 
allocated for direct patient care and prevent movement, 
transportation, and error waste.

Nursing work processes are often overloaded with NVA jobs 
that directly impede nursing care. Nurses work in waste-filled 
systems that keep them away from patients (18). This study 
determined that 129.1 minutes were spent on indirect care 
practices in the DC and 404.4 minutes in the PDC, according 
to their current state VSMs. All transactions add value to the 
process in the DC, while 281.5 minutes were spent on wasted 
areas in the PDC, due to drug preparation in the treatment 
room, preparation/use of paper-based documents, double 
entry of some transactions, nurses’ data collection from both 
digital and paper systems, and additional entry of e-orders 
for drugs prescribed by physicians. Davies et al. (3) analyzed 
nurse processes by the lean approach and reported that 
nurses spent more time at the desk rather than bedside visits, 
made repetitive data entries, spent excessive time on drug 
preparation and orders, and therefore, allocated less time 
for direct patient care. Studies of digitalization processes 
show that digital systems save nurses’ time, facilitate care 
processes, reduce the time allocated to desk work, prevent 
double entries by eliminating the use of both paper and 

digital systems, and reduce the time nurses spend preparing 
paper documents, medication prescriptions, and drug orders 
(19–22). In addition, digitalized applications improve nursing 
practices by allowing them to use a computerized doctor 
order entry system, have warning screens for confirming 
patient identity and drug names/appearance, and prevent 
handwriting errors, thus increasing the quality of recording 
systems and preventing errors (7,23–27).

Proces digitization allows for better management of 
resources (20). Our study predicts that a replacement of 
paper-based documentation systems with COPE and CDSS-
supported CLMA systems in the PDC will prevent unnecessary 
production, movement, transportation, and error waste in 
the process. Bedside visits are made via tablet computers in 
the DC and with patient files in the PDC. Making bedside visits 
with paper-based documents causes unnecessary wastage 
of transport, movement, and error in the PDC. Bedside 
visits require using an effective communication process and 
sharing up-to-date and reliable patient information. The Joint 
Commission (28) introduced the bedside visit process as a 
patient safety target and reported that standard deficiencies 
in nurses’ delivery and pick-up processes lead to errors. Ayaad 
et al. (29) reported that standardized practices in bedside visit 
processes, which they managed by lean principles, improved 
the efficiency of the delivery process and decreased error 
rates. Therefore, the use of tablet computers during bedside 
visits in the PDC will allow nurses not to use paper patient 
files during the delivery processes, to access all up-to-
date patient data effectively, and eliminate waste areas by 
ensuring standardization in the processes.

Nursing services require a structured and professional 
organization adjusted to current medical needs and 
resources; therefore, there is a need for appropriate 
protection of resources (30). In this study, according to the 
current situation VSMs, the time allocated to personal work 
and the amount of non-productive work was high in both 
clinics. A transition from paper-based to digital systems is 
expected to eventually reduce documentation, allowing 
nurses to allocate more time for direct patient care (22). In the 
present study, digitalized systems were observed to reduce 
the time spent on indirect care practices, but contrary to our 
expectations, the time obtained through digitalized systems 
was not transferred to direct care practices, causing non-
productive, that is, wasted waiting time. The lean approach 
is applied to work processes by reassigning data collection 
and monitoring personnel or space and redesigning the 
process (31). The DC and PDC had comparable patient 
types and burdens, but the bed occupancy rate was 48% 
in the DC. Therefore, it has been proposed to combine the 
PDC with the DC, aiming to use digital applications in PDC 
work processes and ensuring the use of patient beds at full 
capacity in the DC. Thus, 10 nurses in the PDC can be used in 
different areas, preventing waste of waiting time, increasing 
the time allocated to direct care practices, and reducing the 
time spent on indirect care practices and personal work. The 
application of lean principles enables nurses to organize their 
care processes by considering patients and allows hospital 
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managers to use personnel effectively, creating added value 
and high-quality patient care (9).

5. CONCLUSION

In this study, it is predicted that an analysis of clinical 
processes by lean techniques, determining both waste and 
value areas and relevant suggestions for proper workflows 
will increase the time allocated to direct care practices and 
reduce the time allocated for indirect care practices and 
personal work. Thus, both time and personnel are used 
more effectively, and patient safety is increased by reducing 
human-induced errors.

Analyzing nurses’ digitalized workflows using lean methods 
provides a more accurate view of the process, creating a 
framework for change management.

The lean approach creates an opportunity to review and 
improve the processes repeatedly. Therefore, analyzing 
nursing processes using the lean approach before and after 
digitalization and reviewing sources of both waste and value 
will contribute to implementing nursing care practices in a 
more effective, higher quality, and safer manner and use 
time and staff more efficiently.

Funding: The author(s) received no financial support for the 
research.
Conflicts of interest: The authors declare that they have no conflict 
of interest.
Ethics Committee Approval: This study was approved by Clinical 
Research Ethics Committee of Bolu Abant Izzet Baysal University, 
(approval date 9.8.2018 and number 2018/147)
Peer-review: Externally peer-reviewed.
Author Contributions:
Research idea: LNU, BC
Design of the study: LNU, BC
Acquisition of data for the study: LNU, BC
Analysis of data for the study: LNU, BC
Interpretation of data for the study: LNU, BC
Drafting the manuscript: LNU, BC
Revising it critically for important intellectual content: LNU, BC
Final approval of the version to be published: LNU, BC

REFERENCES

[1]	 Ali S, Kleib M, Paul P, Petrovskaya O, Kennedy M. Compassionate 
nursing care and the use of digital health technologies: A 
scoping review. Int J Nurs Stud. 2021;127:1-10. DOI: 10.1016/j.
ijnurstu.2021.104161

[2]	 De Leeuw JA, Woltjer H, Kool RB. Identification of factors 
influencing the adoption of health information technology 
by nurses who are digitally lagging: In-depth interview study. 
J Med Internet Res. 2020;22(8):e15630. DOI: 10.2196/15630

[3]	 Davies C, Lyons C, Whyte R. Optimizing nursing time in a day care 
unit: Quality improvement using Lean Six Sigma methodology. 
Int J Qual Heal Care. 2019;31(Supplement_1):22–28. DOI: 
10.1093/intqhc/mzz087

[4]	 Schenk E, Schleyer R, Jones CR, Fincham S, Daratha KB, 
Monsen KA. Impact of adoption of a comprehensive electronic 
health record on nursing work and caring efficacy. CIN Comput 

Informatics, Nurs. 2018;36(7):331–339. DOI: 10.1097/
CIN.000.000.0000000441

[5]	 Akhu‐Zaheya L, Al‐Maaitah R, Bany Hani S. Quality of nursing 
documentation: Paper‐based health records versus electronic‐
based health records. J Clin Nurs. 2018;27(3–4):e578–589. 
DOI: 10.1111/jocn.14097

[6]	 Walker RM, Burmeister E, Jeffrey C, Birgan S, Garrahy E, 
Andrews J, Hada A, Aitken LM. The impact of an integrated 
electronic health record on nurse time at the bedside: 
a pre-post continuous time and motion study. Collegian 
2020;27(1):63–74. DOI: 10.1016/j.colegn.2019.06.006

[7]	 McCarthy B, Fitzgerald S, O’Shea M, Condon C, Hartnett‐
Collins G, Clancy M, Sheehy A, Denieffe S, Bergin M, Savage E. 
Electronic nursing documentation interventions to promote or 
improve patient safety and quality care: A systematic review. J 
Nurs Manag. 2019;27(3):491–501. DOI: 10.1111/jonm.12727

[8]	 Gough R, Ballardie R, Brewer P. New technology and nurses. 
Labour Ind a J Soc Econ relations Work. 2014;24(1):9–25. DOI: 
0.1080/10301.763.2013.877118

[9]	 O’Neill S, Jones T, Bennett D, Lewis M. Nursing works: 
the application of lean thinking to nursing processes. 
JONA J Nurs Adm. 2011;41(12):546–552. DOI: 10.1097/
NNA.0b013e3182378d37

[10]	 Graban M. Yalın Hastane. 1. Baskı. İstanbul: Optimist Yayıncılık; 
2011. (Turkish)

[11]	 Magalhães ALP, Erdmann AL, Silva EL da, Santos JLG dos. Lean 
thinking in health and nursing: an integrative literature review. 
Rev Lat Am Enfermagem. 2016;24:e2734. DOI: 10.1590/1518-
8345.0979.2734

[12]	 Joubert B, Bam W. Review and classification of Lean project 
aims in hospitals. In: Proceedings – 2019 IEEE International 
Conference on Engineering, Technology and Innovation, ICE/
ITMC 2019. Valbonne Sophia-Antipolis, France: IEEE; 2019. p. 
1–11.

[13]	 Blijleven V, Koelemeijer K, Jaspers M. Identifying and 
eliminating inefficiencies in information system usage: A lean 
perspective. Int J Med Inform. 2017;107:40–7. DOI: 10.1016/j.
ijmedinf.2017.08.005

[14]	 Rother M, Shook J. Learning to see: Value stream mapping to 
add value and eliminate muda. Cambridge:The Lean Enterprise 
Institute; 2003.

[15]	 Ekici D, Cerit K, Gür E, Mert T, Türkmen S. Servis Yönetimi. 
In: Sağlık Hizmetinde Yönetsel Sorunların Analizi. 1. Basım. 
Ankara: Sim Matbaacılık; 2016. p. 265. (Turkish)

[16]	 Franklin BD, O’Grady K, Donyai P, Jacklin A, Barber N. The impact 
of a closed-loop electronic prescribing and administration 
system on prescribing errors, administration errors and staff 
time: A before-and-after study. BMJ Qual Saf. 2007;16(4):279–
284. DOI: 0.1136/qshc.2006.019497

[17]	 Truitt E, Thompson R, Blazey-Martin D, Nisai D, Salem D. 
Effect of the implementation of barcode technology and an 
electronic medication administration record on adverse drug 
events. Hosp Pharm. 2016;51(6):474–483. DOI: 10.1310/
hpj5106-4

[18]	 Nelson-Peterson DL, Leppa CJ. Creating an environment for 
caring using lean principles of the Virginia Mason Production 
System. JONA J Nurs Adm. 2007;37(6):287–294. DOI: 
10.1097/01.NNA.000.027.7717.34134.a9

[19]	 Poissant L, Pereira J, Tamblyn R, Kawasumi Y. The impact of 
electronic health records on time efficiency of physicians and 



459Clin Exp Health Sci 2023; 13: 450-459 DOI: 10.33808/clinexphealthsci.904203

Digitalization in Nursing Practices with Lean Approach Original Article

How to cite this article: Uzun L N, Cerit B. Effect of Digitalization on Nursing Practices Using the Lean Approach. Clin Exp Health Sci 
2023; 13: 450-459. DOI: 10.33808/clinexphealthsci.904203

nurses: a systematic review. J Am Med Informatics Assoc. 
2005;12(5):505–516. DOI: 10.1197/jamia.M1700

[20]	 Moreno‐Fergusson ME, Guerrero Rueda WJ, Ortiz Basto GA, 
Arevalo Sandoval IAL, Sanchez–Herrera B. Analytics and Lean 
Health Care to Address Nurse Care Management Challenges 
for Inpatients in Emerging Economies. J Nurs Scholarsh. 
2021;53(6):803–814. DOI: 10.1111/jnu.12711

[21]	 Tipping MD, Forth VE, O’Leary KJ, Malkenson DM, Magill DB, 
Englert K, Williams MV. Where did the day go? —A time‐
motion study of hospitalists. J Hosp Med. 2010;5(6):323–328. 
DOI: 10.1002/jhm.790

[22]	 Lin J-C, Lee T-T, Mills ME. Evaluation of a barcode 
medication administration information system. CIN Comput 
Informatics, Nurs. 2018;36(12):596–602. DOI: 10.1097/
CIN.000.000.0000000459

[23]	 Yui B-H, Jim W-T, Chen M, Hsu J-M, Liu C-Y, Lee T-T. Evaluation 
of computerized physician order entry system—a satisfaction 
survey in Taiwan. J Med Syst. 2012;36(6):3817–3824. DOI: 
10.1007/s10916.012.9854-y

[24]	 Baumann LA, Baker J, Elshaug AG. The impact of electronic 
health record systems on clinical documentation times: A 
systematic review. Health Policy (New York). 2018;122(8):827–
836. DOI: 10.1016/j.healthpol.2018.05.014

[25]	 Kossman SP, Scheidenhelm SL. Nurses’ perceptions of the 
impact of electronic health records on work and patient 
outcomes. CIN Comput Informatics, Nurs. 2008;26(2):69–77. 
DOI: 10.1097/01.NCN.000.030.4775.40531.67

[26]	 Amato MG, Salazar A, Hickman T-TT, Quist AJL, Volk LA, Wright 
A, McEvoy D, Galanter WL, Koppel R, Loudin B, Adelman J, 
McGreevey J, Smith DH, Bates DW, Schiff GD. Computerized 
prescriber order entry–related patient safety reports: analysis 
of 2522 medication errors. J Am Med Informatics Assoc. 
2017;24(2):316–322. DOI: 10.1093/jamia/ocw125

[27]	 Brown CL, Mulcaster HL, Triffitt KL, Sittig DF, Ash JS, Reygate K, 
eHusband AK, Bates DW, Slight SP. A systematic review of the 
types and causes of prescribing errors generated from using 
computerized provider order entry systems in primary and 
secondary care. J Am Med Informatics Assoc. 2017;24(2):432–
440. DOI: 10.1093/jamia/ocw119

[28]	 The Joint Commission. Hospital National Patient Safety Goals.
Published 2017. Accessed [26 Sep 2022]. https://www.
jointcommission.org/assets/1/6/2017_NPSG_HAP_ER.pdf

[29]	 Ayaad O, Haroun A, Yaseen R, Thiab F, Al-Rawashdeh K, 
Mohammad I, Aqtash M, Qadumi S, Altantawi Y, Nairat A. 
Improving nurses’ hand-off process on oncology setting using 
lean management principles. Asian Pacific J Cancer Prev APJCP. 
2019;20(5):1563-1570. DOI: 10.31557/APJCP.2019.20.5.1563

[30]	 Noviati BE, Yuliati BD. What can nurses do to ımplement lean 
hospıtals? Malaysian J Nurs. 2020;12(1):92–97. DOI: 10.31674/
mjn.2020.v12i01.011

[31]	 Rico F, Yalcin A, Eikman EA. Technology integration performance 
assessment using lean principles in health care. Am J Med 
Qual. 2015;30(4):374–381. DOI: 10.1177/106.286.061453676


	_Hlk115265685
	_Hlk114838558
	_Hlk115042458

