
Understanding and Visualizing Multitasking and Task Switching Activities:  

A Time Motion Study to Capture Nursing Workflow 

Po-Yin Yen, RN, PhD,1,2 Marjorie Kelley, RN, MS,3 Marcelo Lopetegui, MD, MS,1,4  

Amber L. Rosado, RN, BSN,2,3 Elaina M. Migliore, RN, BSN,2,3  

Esther M. Chipps, RN, PhD,2,3 Jacalyn Buck, RN, PhD2,3 

1Department of Biomedical Informatics, 2Wexner Medical Center, 3College of Nursing, The 

Ohio State University, Columbus, OH, 4Clínica Alemana de Santiago, Facultad de 

Medicina Clínica Alemana, Universidad del Desarrollo, Santiago, Chile 

Abstract 

A fundamental understanding of multitasking within nursing workflow is important in today’s dynamic and complex 

healthcare environment. We conducted a time motion study to understand nursing workflow, specifically multitasking 

and task switching activities. We used TimeCaT, a comprehensive electronic time capture tool, to capture 

observational data. We established inter-observer reliability prior to data collection. We completed 56 hours of 

observation of 10 registered nurses. We found, on average, nurses had 124 communications and 208 hands-on tasks 

per 4-hour block of time. They multitasked (having communication and hands-on tasks simultaneously) 131 times, 

representing 39.48% of all times; the total multitasking duration ranges from 14.6 minutes to 109 minutes, 44.98 

minutes (18.63%) on average. We also reviewed workflow visualization to uncover the multitasking events. Our study 

design and methods provide a practical and reliable approach to conducting and analyzing time motion studies from 

both quantitative and qualitative perspectives. 

Introduction 

Nursing or clinical workflow describes a wide range of steps or activities that health personnel execute to accomplish 

an activity in patient care.1 A fundamental understanding of multitasking within the workflow of nurses is important 

in today’s dynamic and complex healthcare environment.  Demands for healthcare and nursing care to become a more 

patient-centered, efficient, effective and cost effective process, while also producing high quality patient outcomes 

can result in work that is fragmented due to interruptions or multitasking. Kalish and Abersold (2010),2 identified 

nurse’s work as complex and error prone. Although nurses may manage interruptions or multitasking well, it is 

important to gain further understanding of nursing workflow in order to develop strategies to minimize errors and 

maximize processes that enhance patient safety. As techniques to measure nurses’ workflow are limited, we reviewed 

the definition of multitasking and time motion studies being conducted commonly to model clinical workflow. 

Multitasking and task switching 

Multitasking requires a conscious shift in attention over a short time span between different tasks.3 The definition of 

multitasking depends on context. Lay understanding of multitasking is the performance of two or more tasks 

simultaneously. Healthcare researchers often define multitasking in similar ways.2,4-7  The related concepts of 

concurrent multitasking, dual task performance, parallel task performance, interleaved multitasking, and sequential 

multitasking describe various aspects of the cognitive processes believed to be associated with multitasking. Because 

these concepts overlap and intertwine,8 below we reviewed the definition and established the scope for our 

observational study.     

Walter (2015) investigated on the concept of multitasking and found that multitasking has been defined in various 

ways;9 it could be concurrent multitasking (or dual task), interleaved multitasking (also called task switching), or 

sequential multitasking.9 Functional MRIs showed evidence for multitasking and task switching,10-12 and the use of 

computer models of stimulus response activity13,14 helped our understanding of cognitive processes in the laboratory 

setting. Cognitive process theorists proposed that multitasking may actually be rapid task switching.14,15 Recent work 

in neuroimaging16, eye tracking17 and computer simulation18 demonstrated that multitasking could be considered as 

the rapid cognitive process of task switching.10,11,19 However, cognitive processes examination, using fMRI, eye 

tracking, or computer simulations are unobservable in the real world setting. 

Task switching has also been described as a rudimentary function of cognitive control requiring the flexible ability to 

configure and reconfigure tasks to meet shifting internal and external demands and cues.13,15,20  Draheim (2016) define 

task switching as “the ability to allocate attentive resources to several tasks sequentially and fluently reallocate 

1264



attentive resources from one task to another.”21 Task switching involves the performance of two or more different 

tasks in a rapidly integrated process and depends on several factors including complexity of task as well as familiarity 

of task.14 

The daily workflow of nurses requires the performance of various skills or activities, such as communication, 

education, medication administration, electronic and paper documentation, as well as frequent and rapid shifts between 

these activities. Doing more than one thing at a time is colloquially referred to as multitasking and has been defined 

as “simultaneous performance of two discrete tasks.”7  In our study, we were unable to observe the rapid cognitive 

processes associated with task switching in a naturalistic setting. Therefore, we operationalized our definition of 

multitasking as the observable performance of two or more tasks simultaneously,2 for example, talking to a patient 

and preparing medication. Conversely, we defined task switching as alternating or changing between two separate 

tasks, sometimes rapidly but observably.22 We limit our definitions to observable behavior, as opposed to cognitive 

processing. 

Studies measuring multitasking and task switching 

Time-Motion Studies, or Time and Motion Studies, have been successfully adopted as a working method to describe 

and assess clinical workflow in healthcare environments.23 The National Library of Medicine’s controlled vocabulary 

thesaurus defines a Time-Motion Study (TMS) as “the observation and analysis of movements in a task with an 

emphasis on the amount of time required to perform the task”.24 TMS consists of two major components: time and 

motion analysis. Motion analysis represents workflow, which is a sequence of “steps” or “tasks” for a process or an 

event; time analysis focuses on time duration of the tasks or the entire process. Time-motion studies have been 

commonly used to discover nursing staff work patterns, workflow efficiency and multitasking.25-28 

Measuring multitasking or task switching enables healthcare organizations to improve efficiencies, quality and safety, 

workflow, and clinician job satisfaction.29 Various methods have been used in the study of multitasking and task 

switching, including qualitative studies and observational studies using paper, pencil and stopwatches,30,31 post 

observational interviewing,32 observational studies using electronic data collection devices4,6,33 as well as mixed-

methods studies using an excel spreadsheet for data collection during the observation phase.29  

Although several studies have been published that have similar aims of measuring multitasking and task switching in 

the clinical setting, each has a slightly different design with respective strengths and limitations. Using electronic 

methods, Westbrook (2007)6,33 developed a Personal Data Assistance (PDA) program, called Work Observation 

Method By Activity Timing (WOMBAT), that allowed observers to select and record behavior from a list of categories. 

These categories included: direct care, indirect care, medication tasks, documentation, professional communication, 

ward related activities, in transit, supervision, social or non-work communications, and other tasks outside of these 

categories The PDA software allowed the observer to document both multitasking (adding tasks occurring at the same 

time) and interruption (pausing tasks that had been interrupted) occurrences.33 This method provided detailed results 

with a high level of accuracy secondary to time stamping and duration recording functions of the software. However, 

it lacked the ability to record a detailed picture of each task switching or multitasking event; rather, it simply allowed 

the observer to denote that an event falling into one of these two categories occurred (task switching or multitasking).  

Lack of a universal definition of “interruption” and the inability to reliably capture these interruptions, limited the 

trustworthiness of the data.  

Bastian (2016)29 conducted a time motion study focused on determining workflow (task switching) patterns in the 

healthcare setting, which utilized Excel spreadsheets to record observed data. This method required observers to enter 

an activity ID into the Excel template. All other cells populate automatically with time stamp, duration, and full task 

ID name. Graphical visualizations include pie and bar charts generated from Excel for the percentages in terms of 

time spent on tasks in each task category. Although user friendly, this data collection method failed to identify the 

complex details associated with task switching. Also, because of the automatic timestamp (associated in a one-to-one 

manner with one task), task switching and multitasking failed to be captured, thus limiting the interpretability of 

nursing activities from the data.  

Non-electronic methods of measuring multitasking and task switching have also been used, although considerably less 

reliable due to manual recording processes necessitating time away from the observation. For instance, traditional 

stopwatch and paper methods have been used to record multitasking and task switching of clinicians. In a time motion 

study conducted by Edwards (2009),30 observers shadowed clinicians for two to four hour periods using real time 

stopwatches and a paper/pencil observational tool system. Another study focused on the changes in communication 

tasks rather than patient care functions, in which written documentation and audio recordings were used to record 
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communication events.31 The audio recordings were used to accurately monitor interruptions and were later analyzed 

and transcribed.31 Although effective in recording communication, multitasking, and task switching activities, 

observers were responsible for both timing the duration of events and providing detailed written accounts. Observation 

accuracy was limited because of time necessary for paper/pencil documentation. Additionally, non-verbal 

communications failed to be captured. Lastly, Berg (2013)32 utilized interviews along with hand written 

documentation of observations to obtain clinicians’ perspectives on their experiences with workflow interruptions. In 

this study, the observers - experienced nurses - documented six categories (type of activity, duration of the activity, 

location, persons, interruptions, whether the clinician was the recipient cause of the interruption, and continuation of 

activity after interruption), which were recorded in written form on a semi structured template.32 While audio 

recordings and post-observation interviews may be useful adjunct methods to an electronic time-motion methods, 

handwritten documentation methods lack reliable because of the time required of the observer to record data rather 

than fully observing clinicians behavior.  

In summary, studies using a time motion method to 

study clinical workflow were inconsistency in their 

approaches.  Zheng (2011) 34 proposed Suggested 

Time And Motion Procedures (STAMP) to standardize 

research for time motion studies. Following STAMP, 

we designed a time motion study to understand and 

visualize nursing workflow on multitasking and task 

switching activities. We used TimeCaT,35,36 a 

comprehensive electronic time capture tool to capture 

data for our time-motion study. TimeCaT is a web 

based application, optimized for tablets and iPads 

developed by the Department of Biomedical 

Informatics at The Ohio State University. It is a fully 

customizable, web-based, time capture tool designed 

for time motion studies. TimeCaT can be used to 

evaluate multitasking, task switching, and inter-

observer reliability,37 and can be used on any internet 

capable device. TimeCaT has also been optimized to 

support data capture using touch enabled devices. We 

loaded selected nursing activities on TimeCaT (Figure 

1), trained student observers, and validated the data 

capture process using the inter-observer reliability module included in TimeCaT.  

Our study was a pilot project for a larger study aiming to understand top of license nursing practice. The purpose of 

this pilot project was to establish the rigor of the time motion method. With the preliminary data, we were able to 

describe nursing workflow in three activity dimensions: communication, task and location. Communication includes 

with whom nurses are interacting; hands-on tasks include tasks requiring nurses to physically touch to perform a task 

(i.e. start an IV); and location includes where nursing activities take place. We explored these three activity dimensions, 

across the continuum of time to understand the phenomena of multitasking and task switching in nursing practice. 

Methods 

Setting and Sample 

After obtaining IRB approval, the study was conducted on a medical-surgical unit at The Ohio State University 

Wexner Medical Center (OSUWMC). The observations occurred in the general patient care areas including the 

nursing station, hallway, medication room, patient room, and supply areas. This was a pilot study in which we used a 

convenience sample of registered nurses. The nurses met the following inclusion criteria: (1) full-time staff Registered 

Nurses (RNs) working at OSUWMC with more than two years of acute care nursing work experience and (2) greater 

than or equal six months of work experience on the study unit. Informed consent was obtained for this observational 

study at the time of recruitment. 

Observed nursing activities 

We observed all nursing activities including anticipated nursing activities and activities which may be classified as 

non-value added. Anticipated activities include but are not limited to; hand-off (shift reporting), direct patient care 

Figure 1. TimeCaT screenshot 
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(patient assessment, medication administration, patient treatment), discharge planning and admission, documentation 

(charting), interprofessional communication, care planning, call light response, administrative responsibilities, and 

communication with patient and family. The observable nursing activities list was finalized during the training phase 

of the data collection process. In total, we identified and defined 12 types of communication, 30 hands-on tasks, and 

14 locations. See representative examples in Table 1.  

Table 1. Selected activities definition table 
Category Name Definition Start-time End-time 

Comm. Patient Education Planned patient education; direct 

communication with patient  

RN starts talking about 

education content 

RN stops talking about 

education content or switches 
to another topic 

Comm. Patient Non-

education 

Direct communication with patient 

not concerning planned education; any 
communication other than planned education. 

RN or patient starts talking Both RN and patient stop 

talking 

Comm. M.D. Direct communication (verbal and non-verbal) 

between nurse and physicians 

RN or MD starts talking  Both RN and MD stop talking 

Comm. Call In RN answers a call on her OSUMC mobile 
phone. 

RN says hello; starts talking 
to person calling 

RN hangs up the phone  

Comm. Call Out RN calls someone on her OSUMC mobile 

phone  

RN hits green call out 

button on phone  

RN hangs up the phone  

Hands-on Task Direct - Assessment RN performs direct physical assessment Places hands and/or 
stethoscope on patient  

Removes hands and/or 
stethoscope  

Hands-on Task Direct - Procedure RN performs treatment or procedure that cannot 

be delegated (top of license tasks)  

RN places hands on pt. or 

supplies to begin procedure  

RN removes hands or switches 

to another direct task  

Hands-on Task Direct - Procedure - 
delegable 

Direct patient care that may be delegated to a 
PCA or other unlicensed persons  

RN places hands on pt. or 
supplies to begin procedure  

RN removes hands or switches 
to another direct task  

Hands-on Task Transportation-prep Get patient prepared to travel for procedure  Initiate travel preparation, 

gathering supplies for 
transport only 

patient begins to transport (no 

longer preparing for transport) 

Hands-on Task EHR-Charting Recording, entering or updating data in the 

EHR 

RN logs on to EHR and 

starts typing in EHR 

RN stops typing or logs off 

computer 

Location Travel/Walking Time spent walking/traveling in between 
destinations  

Leaves destination and 
begins traveling 

Reaches destination and stops 
traveling 

Location Own Patient Room In nurses' assigned patient rooms Enters assigned patient 

room and crosses doorway 

Leaves assigned patient room 

and crosses the doorway 

Location Hallway In hallway as a destination Stops walking in hallway Continues to walk 

Student observers 

In order to obtain quality observational data, we recruited three nursing student as our observers, including one nursing 

PhD student and two undergraduate senior nursing students. With their background and clinical experience, they were 

familiar with nursing workflow and were able to recognize and distinguish various nursing activities. All observers 

understood the study purpose, and were required to participate in research meetings in which of the nursing activities 

definitions were established. Observers were trained with trial observations for at least 12 hours, and three rounds of 

inter-observer reliability assessment to ensure study fidelity and data validity prior to beginning actual research 

observations. All trial observations occurred in the study site which allowed student observers to be familiar with the 

environment as well as the on-site observation. This also helped introduce the study and study personnel to the nurse 

participates.as well as other unit personnel.   

Inter-observer reliability assessment (IORA) 

The establishment of IORA protocols and guidelines is the priority in validating a time motion study. We used the 

IORA provided in TimeCaT,35 a robust, comprehensive method for inter-observer reliability assessment.37 It considers 

four types of agreements on the workflow observation: 1) proportion-kappa (P-K): evaluates the naming agreement 

on virtually created one-second activity, based on the Kappa statistic. P-K provides a global assessment of the 

agreement over time; 2) naming-kappa (N-K): a systematic pairing approach based on time-overlap, and provides a 

Kappa statistic representing the agreement on activity naming; 3) duration-concordance correlation coefficient (D-

CCC): agreement on the duration of an activity. It is the concordance correlation coefficient and intends to provide a 

means to evaluate the correlation concerning activity duration; and 4) sequence-Needleman-Wunsch (S-NW): 

agreement of the sequence of activities. It is an assessment focusing specifically on the order of activities recorded. 

Based on the Needleman-Wunsch sequence alignment algorithm from bioinformatics, the proposed method returns a 

normalized score that represents an overall sequence agreement. Table 2 presents three IORA training results from 

two observers. Their performance was improved over time. The IORA provided useful information for observers’ 
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training and a meaningful quantitative IORA report. In addition, we visualized clinical workflow by their sequence 

and duration, as presented in Figure 2. Each colored band represents an activity; the width of the band represents the 

duration of the activity. For example, EHR charting and EHR review are two activities which occurred more frequently 

and longer in duration than other activities. We were also able to compare the activities observed by Observer A 

against to the activities observed by Observer B. The side-by-side workflow visualization (Figure 2) in TimeCaT 

allowed us to offer immediate feedback to our observers after the training sessions.  

Table 2. Sample IORA training results from two observers 
 Communication Hands-On Task Location 

 P-K N-K D-CCC S-NW P-K N-K D-CCC S-NW P-K N-K D-CCC S-NW 

IORA1 83.41% 
0.71K 

73.97% 
0.65 K 

0.257P 0.78 85.16% 
0.78K 

66.73% 
0.59K 

0.966p 0.66 95.02% 
0.94K 

77.41% 
0.69K 

0.99p 0.79 

IORA2 85.51% 

0.7K 

61.31% 

0.46K 

0.98p 0.79 85.14% 

0.73K 

56.8% 

0.46K 

0.897p 0.7 87.3% 

0.85K 

60.14% 

0.49K 

0.987 0.71 

IORA3 93.34% 
0.8K 

71.03% 
0.59K 

0.954p 0.82 88.87% 
0.79K 

73.21% 
0.67K 

0.992p 0.78 97.46% 
0.97K 

84.85% 
0.79K 

0.998p 0.9 

P-K= proportion-kappa; N-K= naming-kappa; D-CCC= duration-concordance correlation coefficient; S-NW= Sequence-Needleman-Wunsch   

Procedure 

Student observers obtained informed consent from 

the observed nurse as well as permission from 

patients for observing their care. Each observation 

lasted for four hours over preset time periods: 7am 

to 11am, 11am to 3pm, or 3pm to 7pm, depending 

on availability arrangement. No identifiable 

information or health records were collected. The 

study was approved by the Institutional Review 

Board (IRB) at The Ohio State University.  

Results 

We completed a total of 56 hours (fourteen valid 

4-hour observations) with 10 registered nurses, 

including eight observations from 11am to 3pm, 

five observations from 3pm to 7pm, and one 

observation from 7am to 11am. Among the 14 

observations, three were on Monday, one on 

Tuesday, one on Wednesday, five on Thursday, 

and three on Friday.  

Multi-tasking 

In a 4-hour observation time block, nurses had 124 

communications and 208 hands-on tasks on 

average. We considered that nurses were 

multitasking when they were engaged in 

communication and hands-on tasks 

simultaneously. We found that nurses were 

multitasking 131 times on average, which is 

39.48% of all times; the total multitask duration 

ranges from 14.6 minutes to 109 minutes, 44.98 minutes (18.63%) on average. Multitasking duration seemed higher 

from 7am to 11am, but because we had only one observation during that time frame, we were not able to be conclusive.  

 

Table 3 shows more details for each observation and the proportion of multitasking in frequency and duration (second). 

For example, Observation 1 occurred from 11am to 3pm, a 4-hour observation. During the observation, the nurse 

communicated 132 times with others and performed 171 hands-on tasks. The nurse multitasked (having 

communication and hands-on task simultaneously) 105 times, which is about 34.65% of all times. The duration of 

multitasks is 37.97 minutes, 15.76% of the total duration. 

Observer A Observer B 

Figure 2. Side-by-Side IORA3 workflow visualization on hands-on tasks 
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Table 3. Observations 

ID time 
total duration 

(sec.) 

Frequency 

no. of 
multitasks proportion 

duration  of 
multitasks 

(sec.) proportion 
total no.  
of comm. 

total no. of 
hands-on tasks 

1 11-3 14455 132 171 105 34.65% 2278 15.76% 

2 3-7 14431 59 166 59 26.22% 880 6.10% 

3 11-3 14459 108 261 125 33.88% 1703 11.78% 

4 11-3 14433 156 248 199 49.26% 3794 26.29% 

5 11-3 14374 78 161 51 21.34% 1031 7.17% 

6 3-7 14659 170 248 194 46.41% 3404 23.22% 

7 11-3 14372 154 164 111 34.91% 2430 16.91% 

8 3-7 14678 140 231 131 35.31% 2981 20.31% 

9 3-7 14461 167 247 144 34.78% 2463 17.03% 

10 11-3 14581 109 212 152 47.35% 3174 21.77% 

11 11-3 14413 149 189 153 45.27% 4196 29.11% 

12 11-3 14409 102 227 126 38.30% 1507 10.46% 

13 7-11 14733 161 240 228 56.86% 6547 44.44% 

14 3-7 14413 54 152 60 29.13% 1400 9.71% 

Average  14490.79 
= 4.03  hours 

124.21 
= 2.07 mins 

208.36 
= 3.43 mins 

131.29 
= 2.19 min 

39.48% 
 

2699.14 
= 44.99 mins 

18.58% 

Total  202871 
 = 56.35 hours   

1739 
= 28.98 mins 

2917 
= 48.62 mins 

1838 
= 30.63 mins 

 37788 
= 629.8 mins  

 

Workflow visualization 

We also examined workflow visualization (Figure 3) to explore the location of nursing activities occurred. We 

presented the workflow in three activity dimensions: communication, hands-on task, and location. We visualized these 

three activity dimensions across the continuum of time with colored bands representing different activities; the width 

of the band represents the duration of an activity. The activities on the three activity dimensions, and at the same 

horizontal position, represent multitasking. The workflow visualization can be interpreted as who the nurse was talking 

to, while doing what, and at what location. We found that nurses usually charted at the nursing station or on the 

hallway. They sometimes charted while they were traveling/walking to another destination. When they were reviewing 

or charting on the electronic health record, they were often talking to their patients or to other professions. Nurses 

usually called out when reviewing or charting, but could receive phone calls at anytime and anywhere. Task switching 

often occurred between related activities, such as reviewing and charting electronic health records, switching between 

direct patient care activities (e.g. procedure, vital sign, medication administration). Another example of related 

activities was calling out and electronic health record review. Calling out required looking up pager or phone numbers 

using the electronic health record, so these two activities were often closely linked.  

Discussion 

Self-created multitasking vs. unexpected interruption 

During this pilot study, we observed that multitasking and task switching could be self-directed, such as consulting 

with other professions while reviewing patient records, talking to patients for assessment and documenting results 

simultaneously, charting while walking, and assessing patients while administering medications. Self-directed 

multitasking and task switching were considered being more efficient at work and are likely contributing to their job 

satisfaction.38 Conversely, we also observed unexpected multitasking or interruptions, such as receiving phone calls 

anytime and anywhere, or mini-conversations with others while preparing medications. Some interruptions are 

important as they could be reminders, alerts, or another higher priority task.39 However, interruptions also increase 

cognitive load,40 decrease the speed of information processing in human prefrontal cortex,41 and result in errors. While 

multitasking is necessary and an important skill in healthcare systems, it is important to assess and recognize its impact 

on patient care. For example, allowing patients direct contact with nurses, through the use of pagers, could increase 

patient satisfaction, but it may also increase unexpected interruptions. Such interruptions could potentially contribute 

to safety issues, particularly if nurses are performing critical procedures or preparing complex medication regimens.  
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Figure 3. A Snapshot of nursing workflow visualization 

Visualizing nursing workflow: communications, hands-on tasks, and locations of nursing activities 

Currently, no model exists to evaluate multitasking. Multitasking could be self-directed or not, and could increase or 

decrease efficiency.42 To help explicate these workflow nuances, we used a workflow visualization method to 

understand the phenomena. We defined multitasking and task switching and designed the time motion study to capture 

observable nursing activities from three activity dimensions: communication, hands-on tasks, and location over the 

continuum of time. Using TimeCaT, we were able to analyze nursing workflow from the timing and frequency of the 

three activity dimensions and investigate the context and rationale via workflow visualization. Our study design and 

method provides a practical and reliable approach to conducting and analyzing time motion studies from both 

quantitative and qualitative perspectives. 

Hands-on Tasks Communication Location 
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Study limitations 

Observing nurses in one unit in one hospital within one academic health system limits generalizability of our study. 

Data collection occurred over a two-month period which may introduce bias due to seasonal variations in hospital 

admissions. Participation bias was also a limitation, as nurses volunteered to participate in the study. Also, 

observations could be limited due to that humans may not be able to accurately record every action that is occurring, 

especially in a high stress clinical situation.43 We may have missed collection of data, particularly in rapidly changing 

hands-on tasks, communications or locations/movements of nurses. To minimize observational bias, all our observers 

were required to establish IORA before their observation data could be considered as valid thus also insuring study 

fidelity. We could not guarantee 100% accuracy, but we minimized the inconsistency between observers through 

rigorous training and clearly defining definitions of communications, hands-on tasks, and locations. 

Future direction 

In our study, we only recorded nursing activities that were observable. However, nurses often multitask and task 

switch in their thinking – critical thinking – which is unobservable. For example, nurses may juggle various needs of 

patients, family, and co-workers. Future research should investigate the impact of multitasking by assessing perceived 

workload at the end of observation to strengthen study findings. In addition, working within the complex healthcare 

environment of today, nurses must provide care that is efficient and effective.  There is a growing body of literature 

that describes the workflow of nurses in an acute care environment.44-52 It has been found that nurses spend a 

considerable amount of non-value added time on activities that could potentially be delegated to other team members 

who could accomplish the care safely and with greater cost effectiveness. Inefficiencies in organizational systems also 

contribute to non-value added time.53,54 To date, there has been no empirical work that has aligned nursing practices 

and workflow or examined these practices relative to the notion of “top of licensure”. Top of license nursing practice 

addresses how nurses spend their time across the care continuum and examines “non-valued-added” work which could 

be executed safely by other healthcare personnel.53,54 As this is a pilot project under a larger nursing practice study, 

our ongoing and future research will explore top of license nursing activities and provide a strategic solution for 

providing higher quality and more efficient care.  

Conclusion 

We conducted a time motion study to capture communications, hands-on tasks, and locations of nursing activities. We 

also described our methodology in detail, and demonstrated a practical and reliable approach for other researchers. 

With the observational data, we were able to identify the amount of multitasking being carried out by nurses in their 

daily work, and provide a vivid pictures of nurses’ activities via a workflow visualization. Even though multitasking 

sometimes cannot be avoided, it has been noted that “Multitasking, a media-driven bias toward dramatic scenarios, 

and an emphasis on meeting institutional goals in the form of documentation have led to a culture of action-based 

practice, which interferes with nurses' ability to simply be with patients. In order for nurses to be fully present with 

their patients, the cultural norm of multitasking and the emphasis on doing must be reexamined within the context of 

patient care.”55 We plan to continue the time motion study with a larger sample of nurses to observe their workflows 

and activities, with the hope of providing a quantitative observational study with statistically rigorous evidences to 

describe the work of nurses. Future research also includes applying the approach and methodology to investigate the 

workflow change before and after the implementation of a new practice model or a new technology.  
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