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Summary 

Aim: The aim of this study was to gain deeper understanding of the work of nurses and shed light 

on the factors influencing their work in acute care. Professional nursing care makes a difference to 
patient outcomes. Therefore it is important to identify potential improvements in nurses’ work to 

make better use of their knowledge and time for the benefit of patient safety. 

Method: Participants were 8 registered nurses (RNs) and 10 practical nurses (PNs) in one 
university hospital, observed during their work. Rich multilayer real-time quantitative data were 

collected with qualitative field notes on nurses’ work, factors influencing their work, movements 

and time. Following each shift, participants were interviewed by observers. Data were entered onto 
a handheld computer and a digital recorder during observation. Data collection took place in 2008 

and data analysis in 2009-2010. 

Results: Nursing work was characterized by frequent shifting of attention, interruptions, 
operational failures, multitasking and constant movements which influenced their work. On 

average, RNs and PNs encountered influencing factors 4.2 and 2.0 times per hour, respectively, the 

most common one being face-to-face communication initiated by a co-worker. However, 
participants described their shifts as quiet and manageable, and without interruptions and delays. 

Conclusions: Study findings provide a picture of the complex interplay of nurses’ work, 
influencing factors and movements, with frequent attention shifting in chronological order. 

Participants were interrupted within an interruption leading to layers of interruptions, adding to the 

complexity of their work. Study findings demonstrate the importance of approaching and 
measuring nursing work as a complex phenomenon. 

© 2013 GESDAV 

 
INTRODUCTION 

The staffing of nurses, nurses’ educational level, and 

the quality and safety of the work environment, are 

linked to patient safety and outcomes such as mortality 

rates [1-4]. Since staffing and workload in nursing are 

unlikely to improve in the near future, it is, therefore, 

vital to make the best use of the existing nursing 

workforce. With evolving technology and other 

ongoing changes in health care services, leading to 

substantially shorter hospital stays, there is an urgent 

need for the re-evaluation and redesign of the work and 

work environment of nurses. Critical resources, such as 

nurses, should be defended from being disturbed, 

enabling them to carry out their work for the benefit of 

the total process [5]. Nurses may not be able to carry 

out their work in the same way now, nor in the future, 

as they did in the past. This is true for all countries in 

the world, although the skill mix of nursing personnel 

may vary from one place to another [6-8]. 

Reports indicate that nurses in acute inpatient care 

frequently encounter factors influencing their work 

such as interrupted and operational failures during their 

daily work [9-11]. Interruptions in nursing have been 

defined as actions by others or occurrences from the 

environment which disrupt the work of nurses [11-13]. 

Although most failures impose minimal risk upon 
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patients, a number of failures need attention as they 

may relate to work requiring special alertness by the 

nurse; and thus an interruption may risk the safety of 

patient care. Nurses are frequently interrupted while 

preparing and administering medications [10, 13-16], 

which causes risks of medication errors. Frequently, 

interruptions occur immediately prior to cognitive 

shifts in the work of nurses [14]. One study in acute 

care indicated an increased risk of severe medication 

administration errors by nurses with more frequent 

interruptions [13]. Tucker [17] weighted interruptions 

and systems failures to predict their seriousness or risk, 

and attempted to calculate related costs based on time 

used to solve the problem caused by the failure. The 

results indicated that substantial costs were incurred by 

interruptions and operational failures in the work of 

nurses. 

There is still much that is unknown about human 

information processing and the influence of individual 

cognitive characteristics on work performance [18, 19]. 

The extent of influence which frequent interruptions 

and operational failures have on the memory and 

attention of nurses, and their work performance may 

differ between individuals. It may also depend on the 

work undertaken, where in the process it is interrupted, 

and the kind of interruption [20-22]. However, 

according to the best available knowledge to date, there 

are limits to how many tasks or mental activities a 

person can pay attention to at one time and how much 

information the working memory retains [18]. 

This study was carried out to gain deeper understanding 

of the work of nurses and shed light on the factors 

influencing their work in acute care. To serve this 

purpose, the workflow of registered nurses (RNs) and 

practical nurses (PNs), was observed. 

MATERIALS AND METHODS 

This was a descriptive study using mixed methods [23] 

with a human factors engineering (HFE) approach [24]. 

Observers collected data while observing participants 

during whole shifts. In addition to quantitative data, 

qualitative data has potential to add value and move 

towards a richer understanding of quantitative data and 

the context of the study [23, 25]. The study constructs 

are defined in the following way: 

Work: Workflow categories and work activities of 

patient care and unit-related work. 

Influencing factors: Actions or factors on the part of 

other staff or occurrences from the environment that 

affect or disrupt the RN’s or PN’s work. 

Movements: Going from one location to another within 

the unit. 

Attention shifting: Shifting from one work activity to 

another, encountering influencing factors, or going 

from one location to another. 

Setting 

Data were collected in four inpatient acute care units at 

a university hospital in Iceland. These units were 

identified by nursing directors as quality units, well-

staffed, without any major recent or planned changes. 

These units do not have unlicensed nursing assistants; 

however, a unit secretary works on each unit, as well as 

an assistant in the pantry. 

In acute inpatient care in Iceland, direct nursing care is 

provided by RNs, of whom 70-80% have a four-year 

baccalaureate degree and 20-30% a three-year diploma, 

and PNs, who have a three-year vocational level 

education. PNs are defined as nursing assistive 

personnel working under the supervision of RNs. In 

Iceland only RNs are eligible to carry out medication 

work and other complex care activities. 

Sample 

The participants, 8 RNs and 10 PNs, were observed 

during a total of 141.18 hours. Data collection took 

place in May-June 2008 during 9 morning shifts 

(08:00-16:00 hrs) and 9 evening shifts (15:30-23:30 

hrs) on weekdays and weekends. Ten of the shifts were 

from medical units and 8 shifts from surgical units. All 

participants had at least three years’ experience on this 

unit or a comparable unit, were employed at least half 

time, and spoke Icelandic. Participants were selected 

from a list of eligible RNs and PNs from each unit. 

Data collection 

Six observers collected the data by shadowing 

participants. All were RNs with graduate education and 

extensive clinical experience. One observer followed 

one participant at a time for eight consecutive hours. 

Electronic standardized measures on nursing work (e-

SMNW) were developed for the purpose of this study 

[26]. Observers collected quantitative data on the: a) 

work of nurses, b) influencing factors, and, c) 

movements between locations within the unit. The 

computer automatically collected data on time through 

an inbuilt clock. Work was categorized as: a) care 

activities, and further subcategorized into: direct patient 

care, indirect patient care, medication preparation, 

medication administration, documentation; b) unit-

related work; and, c) other. Influencing factors were 

categorized as: a) communication and information 

issues, including measures on non-self-initiated 

communication of participants and unclear or missing 

information; b) materials lacking, referring to the 

availability of medications, nursing supplies, linen and 
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equipment; and, c) environmental changes, referring to 

changes in patient load and condition, and sudden 

changes in staffing. Whenever participants went from 

one location to another within the unit it was marked in 

the computer database by the observers. 

Observers’ also collected qualitative descriptive field 

notes as a supplement to the quantitative data to 

provide a word-picture of the physical setting, people 

involved, actions and conversations under study [25]. 

Observers were taught to collect field notes whenever 

they considered the quantitative measures incomplete 

to describe their observation. Following each shift, 

observers conducted short structured interviews with 

participants to capture their perceptions of the shift 

under study and their experience of being observed. 

Participants were asked how the shift had been, 

whether anything had been left undone or unfinished in 

the nursing of their patients, and whether anything had 

interrupted them during the shift. No data were 

collected on patients. 

Ethical considerations 

The study was approved by the hospital Institutional 

Review Board (10/2008) and the Data Protection 

Authorities of Iceland (S3838/2008). The participants 

gave their written informed consent prior to 

participation. 

Data analysis 

Data analysis of the quantitative data was carried out in 

Microsoft Office Excel, SQL, R, and Graphviz, 

including frequencies, proportions, time-series analysis, 

and pattern analysis in 2009-2010. The observers’ field 

notes and interviews with participants were transcribed 

verbatim, content analysed, coded and categorized [27]. 

RESULTS 

Data from the PDA 

More than 5000 data points were collected onto the 

PDA on work, influencing factors and movements, 

besides time. The work of participants was 

characterized by frequent shifting of attention due to 

shifting from one work activity to another, going from 

one location to another, or when encountering 

influencing factors, which occurred an average of 41.7 

times per hour  (333.4 times per shift) for RNs and 37.7 

times per hour (301.2 times per shift) for PNs. These 

revealed that shifting of work between work categories 

for RNs occurred 21.7 times per hour on average or 

173.5 times per shift. For PNs, shifting of work 

between work categories occurred on average 17.9 

times per hour or 143.1 times per shift. 

On average, RNs and PNs encountered influencing 

factors 4.2 and 2.0 times per hour, respectively. For 

RNs the mean duration of influencing factors was 49 

seconds and for PNs 1.32 minutes. The most common 

influencing factor for both RNs and PNs was face-to-

face communication initiated by a co-worker. 2.7% of 

an RN’s time was spent on this type of interruption 

during morning shifts; during evening shifts took less 

time, or 1.7%. The second most frequent influencing 

factor for RNs was having to assist a co-worker, which 

took 2.7% of their time during morning shifts and 2.6% 

during evening shifts (this assistance was due to the 

need for specific knowledge or skills, or due to lack of 

material resources). Face-to-face communication 

initiated by a co-worker took 2.1% of PNs’ time during 

morning shifts and 1.1% during evening shifts. The 

second most common influencing factor for PNs was 

having to look for a co-worker, taking 3.3% of their 

time during evening shifts, but less time during 

morning shifts, or 0.7%. Table 1 shows the most 

frequently occurring factors influencing the work of 

RNs and PNs. 

Table 1. The mean frequency per shift of the most frequently 
occurring factors influencing the work of RNs and PNs. 

Influencing factors 

Mean frequency per 
shift 

RNs
a 

PNs
b 

Non-self initiated communication 
of co-worker 

9.9 5.2 

Assists co-worker 5.4 1.3 

Non-self initiated communication 
of patient’s relative 

2.5 1.0 

Lack of nursing supplies in 
stock 

2.4 1.1 

Looks for co-worker 1.4 2.1 

Lack of medication in stock 1.4 0.1 

Lack of linen in stock 0.5 1.4 

Needs assistance from an RN 0.3 1.6 

a
8 RNs observed during a comparable number of complete 

eight-hour shifts 
b
10 PNs observed during a comparable number of complete 

eight-hour shifts 

 

Figures 1 and 2 show examples of a busy hour in the 

work of one RN and one PN, respectively, the 

influencing factors they encountered, and movements 

between locations. The figures display the work 

categories measured, locations and influencing factors 

in chronological order. For each measure of work 

category, work activities were also measured ranging 

from 1-21.The figures do not show the multiple work 

activities undertaken within each work category. The 

examples are from different shifts and different units. 
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Figure 1. An example of one hour of work of a RN, demonstrating the interplay between timing of: the category of the work 
undertaken, the location of the RN, and factors influencing the work. 

 

 

 

Figure 2. An example of one hour of work of a PN, demonstrating the interplay between timing of: the category of the work 
undertaken, the location of the RN, and factors influencing the work. 
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The RNs moved from one location to another an 

average of 15.9 times per hour, most frequently 

entering patients’ rooms, the nurses’ station, and the 

medication room. PNs moved more frequently between 

locations than RNs, or 17.3 times per hour. The rooms 

PNs entered most frequently were patients’ rooms, 

followed by the nurses’ station, pantry, and soiled 

utility room. Figures 3 and 4 illustrate the movements 

of one RN and one PN, respectively, during an entire 

weekday morning shift. These examples are from 

different shifts and units. 

Qualitative data 

A total of 170 observer field notes provided further 

descriptions of the work, influencing factors and 

movements of participants under study, and the 

characteristics of their work. Through content analysis 

of the qualitative data from the field notes, three 

categories emerged, presenting the characteristics of 

RNs’ and PNs’ work. These are: a) often having to go 

to several places within the unit to get their work done; 

b) frequently encountering influencing factors affecting 

and disrupting their work; c) frequently multitasking in 

their work. All three categories are related and are 

useful for gaining a deeper understanding of the work 

of RNs and PNs. As demonstrated in figures 1-4, the 

RNs and PNs frequently moved from one location to 

another to provide necessary patient care, as well as 

encounter factors influencing their work.  

 

 
Figure 3. Movements of an PN during one eight-hour morning 
shift. The thickest line between the nurses’ station and patient 
room 4 indicates 18 moves between these locations. The 
thinnest lines indicate one move between locations. 

 

 
Figure 4. Movements of a PN during one eight-hour morning 
shift. The thickest line between the soiled utility and patient 
room 18 indicates 18 moves between these locations. The 
thinnest lines indicate one move between locations. 

 

An excerpt from a PN provides a fuller picture of the 

complex interplay of the patient care and influencing 

factors observed: 

[The PN] is still delivering lunch [to patients] ... she 

came by in the soiled utility and threw a shirt in the 

dirty laundry basket – it was from the patient she had 

just delivered food to. Then she entered the pantry to 

wash her hands ... she had been helping the patient in 

bed ... she continues delivering lunch ... but there has 

been some mix-up with lunch trays – she is talking to 

another PN ... and a patient’s blood sugar still needs to 

be tested ... she again comes by in the soiled utility ... 

she enters the patient room ... a urine bottle needs to be 

taken away ... she had entered the room with the lunch 

tray and a glucose meter. When she enters the room 

then there is this urine bottle which needs to be 

emptied. She empties it and again enters the patient’s 

room and has now finished measuring the blood sugar 

... she is documenting the patient’s fluid intake ... she 

also provided the patient with oxygen. 

The above excerpt is an example of the reality of 

nurses’ work, where patient care activities and 

interruptions are interwoven in a complex way. This 

PN not only encounters one interruption at a time 

during the primary work activity, but additional 

activities are also interrupted in a sort of layers of 

interruptions. 

When interviewed after their shifts, participants 

described their shifts as quiet and manageable, and 

nothing out of the ordinary. They did not perceive 

interruptions or delays in their work. 

DISCUSSION 

The findings of this study confirm the complexity of 
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RNs’ and PNs’ work in acute care settings and 

demonstrate how multifaceted nursing is, involving 

both cognitive and physical work [9, 14, 15, 28, 29]. 

These results add a deeper understanding of the 

phenomenon with rich real-time data, and strongly 

suggest the need for a detailed analysis of work-flow 

processes focusing on safety risk for both staff and 

patients, in relation to policy, structure, culture, 

communication and professional knowledge [30]. 

Nurses frequently shift their attention as they go from 

one work activity to another, often multitasking, 

frequently encountering influencing factors, and often 

having to move from one location to another during 

their work. These findings provide further insight into 

nurses’ work and support the results of former studies 

on influencing factors, such as interruptions and 

operational failures in nurses’ work in inpatient units in 

other countries [9-11, 14, 15, 29], indicating a global 

issue of concern in health care. 

The factors most frequently influencing participants’ 

work relate to communication with co-workers and 

lack of information. Nursing cannot be carried out in an 

appropriate manner without collaboration between 

health care providers, including communication and 

use of needed information. However, the results raise 

questions about the situational awareness of nurses 

influenced by environmental factors, work flow, 

interpersonal dynamics, and professional knowledge 

and competence [31]. Nurses need to critically reflect 

on and revise their routine practices regarding 

communication and information seeking habits, 

focusing on patient and staff safety [32]. 

A comparison of the results of this study to the fact that 

participants did not identify their shifts as out of the 

ordinary and even denied they had been interrupted 

during their work raises questions as to whether 

interruptions, operational failures and frequent 

movements between places to carry out work is 

actually the norm for nurses. Nurses are extremely 

accessible at all times, most often attending to 

interruptions immediately, as they and their co-workers 

seem to consider interruptions as “normal” at any time 

and under any circumstances [13, 16, 33]. 

Clinical nurses and managers may not identify 

interruptions and operational failures as actual failures, 

but consider them part of their daily work [17]. This 

may go unnoticed by nurses themselves and their 

colleagues, creating safety risks for staff and patients. 

A growing number of procedural failures and 

medication administration errors has been identified 

with more frequent interruptions [13], raising questions 

as to whether the same may be true for other patient 

care activities. The causes and consequences of 

frequent attention shifting of nurses during clinical 

work require further study [19]. The present findings 

point to an urgent need for the nursing community to 

critically discuss these issues from the point of view of 

professionalism, efficiency, and the safety. Theories 

and models used to study and explain interruptions 

during work are mostly linear, where only one 

interruption during one work activity is expected [20, 

22]. However, the results of this study show that this is 

not true for the clinical work of nurses. Participants 

here were interrupted within an interruption during 

their work, leading to layers of interruptions within one 

work activity, adding to the complexity of the situation, 

and, presumably, also adding to the risk of error. One 

way to react to this situation would be to view 

employees - carrying out the most sensitive and risky 

work activities - as critical resources [5]. This could be 

demonstrated in a symbolic way, as to emphasise that 

these critical resources are not to be disturbed. This 

would reduce interruptions and hence reduce the risk of 

errors. Symbolic interventions to reduce interruptions 

and errors during medication work such as drug round 

tabards and red-taped “no interruption zone” have 

shown to be effective [34, 35]. Comparable symbolic 

interventions may be used for other work activities. 

Study limitations 

This study was conducted in one hospital in Iceland on 

four quality units with experienced participants who 

described their shifts as quiet and manageable. 

Therefore these results may not be typical for the 

average shift on an average unit, in neither this nor 

other hospitals. Another limitation may be the 

Hawthorn effect caused by the constant observation of 

participants. 

CONCLUSION 

The findings of this study can be used to enable better 

self-management and efficient communication among 

nurses. Action needs to be taken to minimize the risks 

and the financial costs of unnecessary shifting of 

attention, due to influencing factors such as 

interruptions, and operational failures related to 

communication, availability of resources and 

professional competence. Inpatient units should be 

designed to support efficient and safe patient care and a 

healthy work environment for nurses. 

This study has implications for clinicians, managers, 

policy makers and architects as participants in the 

creation and development of the work environment of 

nurses. The findings of this study demonstrate the 

importance of approaching and measuring nursing 

work as a complex phenomenon. At the organizational 

level, both RNs and PNs encounter numerous different 

factors pertaining to the physical structure of the 

workplace and collaboration and work culture that 
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influence their work. The most important message from 

this study is that theories and models used to study and 

explain factors influencing the work of nurses do not 

reflect the real world of nurses’ work in acute care, nor 

do nurses themselves realize how frequently their work 

is interrupted. The full picture of nurses’ work needs to 

be acknowledged so that appropriate and effective 

patient safety interventions can be carried out. 

ACKNOWLEDGEMENTS 

The authors acknowledge their many colleagues who 

shared their experience, knowledge and time during 

this study. Our following coworkers and masters’ 

students are especially acknowledged for their 

contribution: Lovísa Baldursdóttir, Svava Kr. 

Thorkelsdóttir, Teitur Helgason, Alda Ásgeirsdóttir, 

Gudrún Bryndís Karlsdóttir, Anna Stefánsdóttir, Kristín 

Á. Guðmundsdóttir, Elsa B. Friðfinnsdóttir. 

This study was funded by research grants from 

Landspitali-University Hospital, the University of 

Iceland, The Association of Registered Nurses in 

Iceland, The Association of Practical Nurses in 

Icelandic, the Institute of Nursing Studies at the 

University of Iceland Faculty of Nursing and 

Landspitali-Univesity Hospital. 

Funding sources had no involvement in the research 

procedure of this study. 

No conflict of interest has been declared by the authors. 

REFERENCES 

1. Gunnarsdóttir S, Clarke SP, Rafferty AM, Nutbeam D. 

Front-line management, staffing and nurse-doctor 

relationships as predictors of nurse and patient outcomes. 

A survey of Icelandic hospital nurse. International Journal 

of Nursing Studies. 2009;46(7):920-7. 

2. Lucero RJ, Lake ET, Aiken LH. Nursing care quality and 

adverse events in US hospitals. Journal of Clinical 

Nursing. 2010;19(Journal Article):2185-95. 

3. Aiken LH, Sermeus W, Van den Heede K, Sloane DM, 

Busse R, McKee M, et al. Patient safety, satisfaction, and 

quality of hospital care: cross sectional surveys of nurses 

and patients in 12 countries in Europe and the United 

States. BMJ. 2012;344:e1717. 

4. Kirwan M, Matthews A, Scott PA. The impact of the 

work environment of nurses on patient safety outcomes: 

A multi-level modelling approach. Int J Nurs Stud. 

2013;50(2):253-63. 

5. Goldratt E, M, Cox J. The goal: the process of ongoing 

improvement. 2nd revised edition. Great Barrington: The 

North River Press; 1992. 

6. International Council of N. The global nursing shortage: 

priority areas for intervention. Geneva: International 

Council of Nurses, 2006  Contract No.: Report. 

7. International Council of N. Positive practice 

environments: quality workplaces = quality patient care. 

Information and action tool kit. Geneva: International 

Council of Nurses, 2007  Contract No.: Report. 

8. World Health O. Working together for health. Geneva: 

World Health Organization, 2006  Contract No.: Report. 

9. Redding DA, Robinson S. Interruptions and geographic 

challenges to nurses' cognitive workload. Journal of 

Nursing Care Quality. 2009;24(3):194-200; quiz 1-2. 

10. Westbrook JI, Ampt A. Design, application and testing of 

the Work Observation Method by Activity Timing 

(WOMBAT) to measure clinicians' patterns of work and 

communication. International Journal of Medical 

Informatics. 2009;78 Suppl 1(Journal Article):S25-33. 

11. Kalisch BJ, Aebersold M. Interruptions and multitasking 

in nursing care. Joint Commission journal on quality and 

patient safety / Joint Commission Resources. 

2010;36(3):126-32. 

12. Potter P, Boxerman S, Wolf L, Marshall J, Grayson D, 

Sledge J, et al. Mapping the nursing process: a new 

approach for understanding the work of nursing. The 

Journal of Nursing Administration. 2004;34(2):101-9. 

13. Westbrook JI, Woods A, Rob MI, Dunsmuir WT, Day 

RO. Association of interruptions with an increased risk 

and severity of medication administration errors. 

Archives of Internal Medicine. 2010;170(8):683-90. 

14. Potter P, Wolf L, Boxerman S, Grayson D, Sledge J, 

Dunagan C, et al. Understanding the cognitive work of 

nursing in the acute care environment. The Journal of 

Nursing Administration. 2005;35(7-8):327-35. 

15. Wolf LD, Potter P, Sledge JA, Boxerman SB, Grayson D, 

Evanoff B. Describing nurses' work: combining 

quantitative and qualitative analysis. Human Factors. 

2006;48(1):5-14. 

16. Biron AD, Lavoie-Tremblay M, Loiselle CG. 

Characteristics of work interruptions during medication 

administration.  Journal of Nursing Scholarship : an 

official publication of Sigma Theta Tau International 

Honor Society of Nursing / Sigma Theta Tau. 

2009;41(4):330-6. 

17. Tucker AL. The impact of operational failures on hospital 

nurses and their patients. Journal of Operations 

Management. 2004;22(2):151-69. 

18. Gosbee JW, Gosbee LL. Using human factors 

engineering to improve patient safety. Oakbrook Terrace, 

Illinois: Joint Commission Resources; 2005. 144 p. 

19. Wulff K, Cummings GG, Marck P, Yurtseven O. 

Medication administration technologies and patient 

safety: a mixed-method systematic review. J Adv Nurs. 

2011;67(10):2080-95. 

20. Li SY, Magrabi F, Coiera E. A systematic review of the 

psychological literature on interruption and its patient 

safety implications. J Am Med Inform Assoc. 

2012;19(1):6-12. 

21. Coiera E. The science of interruption. BMJ Qual Saf. 



Journal of Environmental and Occupational Science. 2014; 3(1):13-20 

20  http://www.jenvos.com 

2012;21(5):357-60. 

22. Grundgeiger T, Sanderson P, MacDougall HG, Venkatesh 

B. Interruption management in the intensive care unit: 

Predicting resumption times and assessing distributed 

support. J Exp Psychol Appl. 2010;16(4):317-34. 

23. Morse JM. Princeiples of mixed methods and 

multimethod research design. In: Tashakkori A, Teddlie 

C, editors. Handbook of mixed methods in social & 

behavioral research. Thousand Oaks, California: Sage 

Publications, Inc.; 2003. p. 189-208. 

24. Karsh BT, Holden RJ, Alper SJ, Or CK. A human factors 

engineering paradigm for patient safety: designing to 

support the performance of the healthcare professional. 

Qual Saf Health Care. 2006;15 Suppl 1:i59-65. 

25. Green J, Thorogood N. Qualitative methods for health 

research. London: Sage; 2004. 

26. Bragadóttir H, Gunnarsdóttir S, Ingason HT. The 

development and piloting of electronic standardized 

measures on nursing work: combining engineering and 

nursing knowledge. Journal of Nursing Management. 

2013; 21(4): 679-89. 

27. Graneheim UH, Lundman B. Qualitative content analysis 

in nursing research: concepts, procedures and measures to 

achieve trustworthiness. Nurse Educ Today. 

2004;24(2):105-12. 

28. Ebright PR, Patterson ES, Chalko BA, Render ML. 

Understanding the complexity of registered nurse work in 

acute care settings. The Journal of Nursing 

Administration. 2003;33(12):630-8. 

29. Tucker AL, Spear SJ. Operational failures and 

interruptions in hospital nursing. Health Service 

Research. 2006;41(3):643-62. 

30. Registered Nurses´ Association of O. Workplace Health, 

Safety and Well-being of the Nurse. 2008. 

31. Stubbings L, Chaboyer W, McMurray A. Nurses' use of 

situation awareness in decision-making: an integrative 

review. J Adv Nurs. 2012;68(7):1443-53. 

32. O'leary DF, Mhaolrúnaigh SN. Information-seeking 

behaviour of nurses: where is information sought and 

what processes are followed? J Adv Nurs. 

2012;68(2):379-90. 

33. Berg LM, Kallberg AS, Goransson KE, Ostergren J, 

Florin J, Ehrenberg A. Interruptions in emergency 

department work: an observational and interview study. 

BMJ Qual Saf. 2013;22(8):656-63. 

34. Anthony K, Wiencek C, Bauer C, Daly B, Anthony MK. 

No interruptions please: impact of a No Interruption Zone 

on medication safety in intensive care units. Crit Care 

Nurse. 2010;30(3):21-9. 

35. Scott J, Williams D, Ingram J, Mackenzie F. The 

effectiveness of drug round tabards in reducing incidence 

of medication errors. Nurs Times. 2010;106(34):13-5. 

 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License which permits 
unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 


