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Abstract
Background: A nursing shortage in the United States has resulted in increased workloads, potentially affecting the
quality of care. This situation is particularly concerning in long-term care (LTC) facilities, where residents are older,
frailer, and may be receiving multiple medications for comorbidities, thus requiring a greater commitment of nurse
time. We conducted a survey of LTC nurses to determine how much of their time each week is spent managing
newly started and stable warfarin-treated residents.
Methods: Forty LTC nurses validated the questionnaire to determine what protocols/procedures are involved in
warfarin management. Twenty LTC nurses completed the survey, quantifying the time they spend on procedures
related to warfarin management, and how often they performed each procedure for each resident each week.
Results: The nurses reported that 26% of their residents were receiving warfarin; the majority (approximately 75%)
of these residents began warfarin after admission to the facility. On average, the nurses spent 4.6 hours per week
for treatment procedures and monitoring patients initiating warfarin therapy and 2.35 hours per week for each
resident who was stable on warfarin therapy on admission. Overall, to care for an average number of newly initiated
and stable warfarin patients in a medium-size LTC facility, staff nurses are estimated to spend 68 hours per week.
Study limitations include the potential for bias because of the small sample size, representativeness of the sample, and
the possibility of inaccuracies in respondents’ self-reported time estimation of warfarin-related procedures.
Conclusions: In the context of a well-documented and expanding nursing shortage in the United States, the
substantial use of time and resources necessary to initiate, monitor, and manage warfarin treatment in elderly LTC
patients is of concern. Until the problem of understaffing is resolved, implementation of therapies that are simpler and
require less nursing time—e.g. the use of new oral anticoagulants in the place of warfarin—may be a way to free up
nursing time for other essential care tasks.
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Background
The state of the nursing profession in the United States
today

As more people live to older ages, there is an increasing
need for healthcare services. Registered nurses (RNs)
comprise the largest and most rapidly expanding segment of the healthcare workforce. According to the
Bureau of Labor Statistics, unfilled positions for RNs are
projected to reach 1.2 million by 2020 [1].
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A shrinking economy appears to have eased the
nursing shortage, but with an anticipated 32 million
Americans gaining access to healthcare services as a
result of the Patient Protection and Affordable Care Act,
the need for nurses will become even more pressing and
is projected to outstrip nurse availability [2,3].

How the shortage of nurses affects patient care

A 2002 survey reported in the New England Journal of
Medicine found that 53% of physicians and 65% of the
public believe that a shortage of nurses increases the risk
of medical errors [4]. Research on hospital-acquired
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infections showed that increasing a nurse’s load by
merely one patient can result in higher rates of urinary
tract and surgical-site infections [5]. Survey data from
40,000 RNs has also shown that, when linked with patient mortality data, increasing the number of patients
per hospital nurse from four to eight results in a 1.26fold greater risk of in-hospital mortality [6]. In a study
that analyzed the records of approximately 198,000
patients across 43 care units, the mortality risk was up
to 4% higher in units that were below target staffing
levels than in fully staffed units [7].
With a growing elderly population, the shortage of
nurses is expected to be particularly acute in long-term
care (LTC) facilities. Elderly LTC residents require close
attention and may have multiple conditions (e.g. diabetes, heart failure, hypertension, gastrointestinal or urologic disorders, and chronic pain) for which they receive
numerous chronic medications, many of which must be
administered multiple times throughout the day, imposing considerable demands on nurses’ time.
Warfarin in long-term care

The anticoagulant warfarin is a prime example of a challenging and difficult-to-manage drug that is commonly
used in the LTC setting. Warfarin is generally used to
treat residents with procoagulant and cardiovascular
conditions, including nonvalvular atrial fibrillation, the
prevalence of which is reported to range from 7.5–17%
among LTC residents [8-11]. Although efficacious as an
anticoagulant, patients on warfarin require close monitoring to maintain optimal coagulation levels: if undercoagulated, the patient is at risk of a thromboembolic
event; if over-coagulated, there is a risk of bleeding complications. In addition, warfarin has a narrow therapeutic
window and interacts with several common drugs (e.g.
lipid-lowering agents, antihypertensives, gastrointestinal
drugs, analgesics, and anti-infectives) as well as with
food and alcohol. Therefore, patients treated with warfarin require regular monitoring of international normalized ratio (INR) values to ensure therapeutic efficacy and
avoid potentially life-threatening adverse events. In the
LTC setting, frequent INR monitoring as well as other
patient factors, such as advanced age, comorbid conditions, and polypharmacy, make the management of warfarin particularly time consuming.
There is limited evidence in the literature examining the
amount of time RNs and licensed practical nurses (LPNs)
spend managing LTC residents newly initiated or stable
on warfarin therapy. With healthcare resources scarce,
analysis of the time involved in LTC patient management
can inform decisions on the allocation of healthcare resources to ensure that they are efficiently utilized.
We undertook a primary semi-quantitative web-based
survey of LTC nurses who were responsible for the care
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of LTC residents who received warfarin. Our objectives
were to determine the specific nursing tasks related to
warfarin therapy and estimate the time requirements for
warfarin management, treatment initiation, and monitoring.

Methods
Before constructing our survey, we conducted a literature search of peer-reviewed articles specific to warfarin
management to develop a comprehensive list of activities
performed by nurses during the course of managing new
and stable warfarin residents in LTC facilities. We validated the accuracy of our findings by surveying a group
of registered or licensed LTC nurses who were selected
from a proprietary database including nurses throughout
the United States. Nurses were contacted directly by
e-mail, and respondents were screened to ensure that
licensure requirements were met. Nurses who responded
to the survey helped to refine the list of tasks and were
also given the opportunity to propose adding or deleting
tasks from the list. Based on nurses’ feedback, we created a follow-up survey (Additional file 1), in which 20
nurses (15 RNs, five LPNs) in LTC facilities were asked
to (1) confirm these steps and procedures with respect
to their individual responsibilities, and (2) provide an
estimate of total completion times for each task, and
report how often they perform each task each week for
each resident receiving warfarin. For residents newly
initiated on warfarin therapy, survey respondents were
asked to report three categories of tasks: initiation (activities or tasks to start patients on warfarin), monitoring
(INR testing and monitoring for bruising), and management (activities or tasks related to monitoring documentation, patient education, and physician/pharmacist
consultation). For stable warfarin residents, only monitoring and management had to be reported. Participants
were required to spend at least 50% of their daily time
in direct patient care, per their assessment, and to have
previous experience managing warfarin treatment. Respondents were asked to only estimate and self-report
time that was actively spent documenting/performing
warfarin-related procedures or educating residents (e.g.
dietary consultations to discuss any potential drug-food
interactions, medication profiles to account for potential
drug-drug interactions, health education, and the need for
ongoing monitoring). This time was self-reported and
estimated. Rather than report the number of beds in their
facilities, this was reported as a range: small (1–99 beds),
medium (100–199 beds), and large (≥200 beds). To
minimize geographical bias, only two nurses per state were
permitted to participate in the survey.
On the basis of the estimates provided by the LTC
nurses participating in the survey, the average time estimated per task is calculated as the number of times the
task is performed per resident multiplied by the amount
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of time the task takes to complete. The total estimated
time in residents newly initiated on warfarin therapy and
stable warfarin residents is then derived by summing the
average time per task over all the tasks per week. The
total number of nursing hours was estimated based on
the average percentage of warfarin residents (as a fraction of all residents in the facility) assuming a mediumsize (100–199 beds) LTC facility. Because the percentage
of newly initiated and stable warfarin patients was not
reported, our analysis assumes that the majority of residents in the LTC facility were stable warfarin patients,
providing for a more conservative estimate. The average
time nurses estimated per week for newly initiated or
stable warfarin residents within a medium-size facility is
calculated as the number of warfarin residents multiplied by the amount of time per warfarin resident. The
total number of hours LTC nurses spent managing residents receiving warfarin is derived by summing the total
number of hours for both newly initiated and stable
warfarin residents.

Protocols and procedures for newly initiated warfarin
residents

Results
Forty qualified respondents validated and revised the list
of procedures and other steps incorporated in the quantitative survey (30 RNs, 10 LPNs), while 20 were involved in the confirmation of these tasks and follow-up
time-estimation survey (15 RNs, five LPNs). Because two
surveys were sent, the respondents who participated in
the first survey were not the same as those who participated in the second. However, all survey respondents
took part in the validation and confirmation of the tasks
included in the second questionnaire (N = 40). All
respondents were nurses in LTC facilities and spent at
least 50% of their time each day in direct patient care.
They worked in a mix of nursing care facilities: skilled
nursing facility (n = 39; inpatient post-acute care [12]);
intermediate-care facility (n = 4; provides level of nursing
care higher than the general ward without intensive care
[13]), and a subacute facility (n = 1; inpatient intensive
rehabilitative medical care between skilled nursing and
acute hospital care [14]). (Some of the 40 institutions
provided mixed services and were counted twice.) Of
these facilities, 38% were categorized as small (1–99
beds), 43% as medium (100–199 beds), and 20% as large
(≥200 beds). The majority of LTC facilities (87.5%) were
owned and operated by the state, county, or local
government.
Respondents estimated from their experience that 26%
of the residents in their units of their LTC facilities were
receiving warfarin. Of these patients, one-quarter were
already receiving warfarin upon admission to the facility;
three-quarters were initiated on warfarin therapy during
their stay.

Non-monitoring management tasks for all warfarin
residents

Median completion time per patient for procedures related to warfarin initiation is shown in Table 1. Considerable time is spent on dietary consultations to discuss
any potential drug-food interactions, medication profiles
to account for potential drug–drug interactions, and
patient education regarding these concerns and the need
for ongoing monitoring of anticoagulation levels. The
median time spent on protocols specific to monitoring
newly initiated residents is shown in Table 2.
Protocols and procedures for stable warfarin residents

Median time spent per patient for procedures related to
monitoring stable warfarin residents is shown in Table 3.
On average, each task takes nurses between 5 and
10 minutes, with monitoring and documenting laboratory values requiring the most time. Thus, LTC nurses
spend just over 1 hour per week performing the tasks
required for monitoring anticoagulation levels in residents who are stable on warfarin therapy.

All residents receiving warfarin require an investment of
time that is not related to monitoring, as shown in
Table 4. Each of these management tasks takes relatively
little time—between 5 and 12 minutes—with documentation requiring the most time. Nevertheless, in the
aggregate, these tasks require an average of 1.25 hours
per week per warfarin resident.
Estimated nursing time per week for newly initiated and
stable warfarin residents

Respondents reported spending 2.35 hours per week for
each stable resident and 5.9 hours per week for each newly
initiated warfarin patient. For stable patients, the time spent
included 1.05 nursing hours per week for monitoring and
Table 1 Median completion time spent on warfarin
treatment initiation protocols/procedures
Procedure

Completion time per
patient (minutes)

Baseline INR

20

Baseline PT and CBC

35

Dietary consult

20

Medication profile

20

Patient education

20

CBC at initiation of warfarin therapy

15

PRN order for INR levels when
complications are suspected

15

CBC = complete blood count; INR = international normalized ratio; PRN = pro re nata
(as needed); PT = prothrombin time.
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Table 2 Median time spent on protocols/procedures
related to monitoring residents newly initiated on
warfarin therapy

Table 4 Median time spent on protocols/procedures not
related to monitoring residents who are stable on
warfarin therapy

Protocols/procedures

Completion time per
patient (minutes)

Weekly
frequency

Protocols/procedures

Completion time
per patient (minutes)

Weekly
frequency

PT/INR until the warfarin
dose is established

15

2

12

1

Document/monitor laboratory
values on the anticoagulation
care/flow sheet

5

2

Document therapy/bleeding
precautions on the patient’s
care plan
Order next INR test

5

1

5

1

Monitor for bruising, bleeding,
symptoms of gastrointestinal
bleeding

5

7

Consult referring physician
for all coagulation test
results out of range

1

8

7

Adjust the warfarin dose when
the therapeutic goals are
not being met

5

Routine physical assessment
to monitor for signs and
symptoms of bleeding

Document dosing changes
in the patient’s chart

10

1

Manage drug-related problems
with the physician

5

1

Establish patient’s scheduled
dosing time

5

1

Provide routine education

5

3

Make CNAs aware of warfarin
residents and care plan

5

3

INR = international normalized ratio; PT = prothrombin time.

1.3 nursing hours per week for managing. For newly initiated patients, 2.4 nursing hours per week were required for
warfarin initiation, 2.2 hours per week for monitoring, and
1.3 hours per week for management.
Based on a hypothetical medium-sized LTC facility (100
beds), when both newly initiated (n = 2) and stable warfarin residents (n = 24) were taken into account, including
all the time devoted to warfarin initiation, monitoring, and
management tasks, LTC nurses reported an average of
68 hours per week required for warfarin-related tasks,
11.8 hours per week for newly initiated, and 56.4 hours
per week for residents already stable on warfarin therapy.

CNA = Certified Nursing Assistant; INR = international normalized ratio.

resident; only 10% believed that they spent 46–60 minutes
per week. Approximately half of respondents (48%)
estimated that they spent more than 3 hours per week
managing all of their warfarin-treated residents; the
remaining 52% believed that they spent 3 hours or less.

Underestimation of nursing time

Nurses were asked to subjectively estimate time spent
managing a single warfarin patient and all of their warfarin
patients. This subjective assessment was asked before the
quantitative survey questions that determined the itemized
time spent on warfarin management, to reduce potential
bias. Of all respondents, 43% estimated that they spent up
to 30 minutes per week managing a single warfarin
Table 3 Median time spent on protocols/procedures
related to monitoring residents who are stable on
warfarin therapy
Protocols/procedures

Completion time
per patient (minutes)

Weekly
frequency

Document/monitor laboratory
values on the anticoagulation
care/flow sheet

10

1

INR

5

1

Monitor for bruising/bleeding,
symptoms of gastrointestinal
bleeding

5

7

Routine physical assessment
to monitor for signs/symptoms
of bleeding

5

3

INR = international normalized ratio.

Discussion
To our knowledge, this study is the first to assess the
time taken for nurses to monitor and manage warfarin
therapy in warfarin patients in an LTC setting. Based on
the self-time estimation responses of 15 RNs and five
LPNs, our study showed that nurses in LTC facilities in
the United States spent an average of 2.4 hours per week
(2.4 hours per patient) performing warfarin initiation
procedures, 1.05–2.4 hours per week (25–28 minutes
per patient) performing warfarin monitoring tasks, and
1.3 hours per week (57 minutes per patient) performing
procedures related to warfarin management. A surveybased study by Andersson and colleagues showed similar
findings with regard to the time taken by nurses to perform warfarin monitoring procedures in a primary
healthcare setting in Sweden [15]. Their study reported
an average of 21.4 minutes per patient to perform INR
monitoring procedures (preparation, direct patient contact, and follow-up). Although the time taken for nurses
to perform warfarin monitoring procedures are similar
between the two studies, the study by Andersson only
estimated the time taken to perform INR monitoring procedures; it did not take into account the time spent for
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initiation and management procedures. Moreover, the study
was conducted in a primary healthcare setting and most
likely included a more diverse patient demographic, including younger and potentially healthier individuals. Thus,
while the results of our study may not be entirely translatable, there is previous work that utilizes self-reported estimates or modeled estimates of resource utilization to
determine the time required to complete specific tasks [16].
Although the LTC setting would seem to be ideal for
warfarin therapy, because laboratory monitoring, compliance, dose adjustment, and drug-drug interactions can
be controlled for, our study found that the estimated
time taken by nurses to perform procedures involved in
such management requires substantial resources (up to
68 nursing hours per week when both newly initiated
and stable warfarin patients are taken into account).
This finding is in stark contrast to the subjective assessment provided by the nurses, who reported an average
of 3 hours each week to manage all of their warfarin residents. This discrepancy in time utilization is likely due
to the repetitive and routine nature of the procedures,
which may result in a tendency to underestimate the
time taken to complete each task. Additionally, when
asked to estimate the time taken to perform these procedures, respondents may have based their responses on the
time taken to monitor and manage stable warfarin residents, which may have considerably reduced the subjective time estimate, as initiation procedures were by far the
most time-consuming based on the quantitative time estimates. It is also possible that the reported time could be
inaccurate if nurses estimated separate amounts of time
for discrete tasks that were consolidated and performed at
the same time, or conversely, if they suddenly needed to
tend to another patient and reported the time altogether
as one warfarin-related task. Furthermore, nursing leaders
responsible for time allocation may overlook opportunities
to improve warfarin management processes if actual
procedure times are unintentionally minimized.
This study was subject to several limitations, including
the potential for bias due to a small sample size, representativeness of the sample, and the possibility of inaccuracies
in self-time estimation by respondents because of human
error or overlap of warfarin-related tasks with routine
physical assessments. Because our study methods were
predicated on a market-based research model using a
survey design, details on recruitment, respondent demographic characteristics (e.g. years of experience), or institution (e.g. number of beds) were not collected. Based on
our calculations, the use of a hypothetical medium-sized
LTC facility (100–199 beds) may have led to potential
over- or under-estimation of the weekly and total time
taken by nurses to perform warfarin-related procedures.
In addition, our study was not powered to determine differences in the times taken to perform warfarin-related
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procedures based on nurse designations and type of LTC.
Because the two nurse populations surveyed were different
(15 RNs, five LPNs), a statistical analysis of the differences
in time estimations may not have been optimal. Because
our study only captured the time spent by nurses monitoring and managing warfarin patients, additional work that
was carried out by other types of personnel (e.g. laboratory
staff and assistant nurses) and other factors not related to
time estimation (e.g. quality of care) have not been
accounted for. Furthermore, there is a potential doublecounting of facilities that provide more than one of the
services outlined in the types of facilities that were considered in this study. Therefore, the results are to be regarded
as a conservative estimate of the time resources required
for carrying out warfarin-related procedures in LTC facilities in the United States. Additional prospective studies
are needed to examine differences in the time taken to
perform warfarin-related procedures based on nurse
designation and type of LTC.

Conclusions
In the context of a well-documented and expanding
nursing shortage in the United States, the substantial
use of time and resources necessary to initiate, monitor,
and manage warfarin treatment in elderly LTC patients
is of concern. As a result of insufficient numbers of
nurses being trained to care for a growing population of
older patients, even (or perhaps especially) the most
committed nurses are becoming frustrated, demoralized,
and burned out, potentially further reducing the ranks of
qualified professionals and posing an increased threat to
optimal anticoagulation management [17,18]. This is
particularly worrisome in the LTC setting, where the
growing disparity between the increasing number of
elderly individuals and the decreasing number of those
who are charged with caring for them threatens to put
frail and ill individuals at risk. Until the problem of understaffing is resolved, it would seem reasonable to maximize
nurse efficiencies by making it possible for fewer nurses to
provide optimal care. One solution, among others, might
be to replace therapies that place a substantial burden on
nurses with more efficient care models. Newer oral anticoagulants are available that have been shown to be safe and
effective [19-21], as well as cost-effective, in older patients
[22]. These agents have stable pharmacokinetics and fixed
dosing. As a result, although regular assessments to monitor for symptoms of gastrointestinal or other bleeding are
still necessary with the newer, target-specific oral anticoagulants, the routine INR monitoring, documentation
of laboratory test results, dietary education, and dosing
changes that are required with warfarin treatment are no
longer needed with the newer agents. Adopting these
newer anticoagulants could free up LTC nurses for other
pressing patient responsibilities.
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Additional file 1: Steps and procedures related to warfarin
management in long-term care.

Page 6 of 6

8.
9.

10.
Abbreviations
CBC: Complete blood count; CNA: Certified nursing assistant; LPN: Licensed
practical nurse; INR: International normalized ratio; LTC: Long-term care;
PRN: pro re nata (as needed); PT: Prothrombin time; RN: Registered nurse.
Competing interests
AAP and WWN are employees of Janssen Scientific Affairs, LLC (a Johnson
and Johnson company) and shareholders of Johnson and Johnson.
Authors’ contributions
AAP conceived of the study, participated in the design of the study,
performed the data analysis, and helped draft the manuscript. WWN
participated in the study design, critically reviewed the manuscript, and
contributed to manuscript revisions. Both authors read and approved the
final manuscript.

11.

12.

13.

14.
15.

16.
Authors’ information
AAP has been in the health economics and outcomes research field for
8 years, with a focus in determining the value of therapeutic interventions
across different populations. AAP has conducted retrospective data analysis,
medical chart review, patient and provider surveys, and meta-analyses in
academic and industry environments. AAP’s research interest is in the
cardiovascular area, with an emphasis on anticoagulation.
WWN has been a health economics and outcomes researcher for more than
17 years, with a focus on determining the value of pharmaceuticals at a
population level. WWN has conducted research in the managed care,
academic, and industry settings using applied methods that include
retrospective data analysis, review of medical records, patient and provider
surveys, and large-scale registries. WWN’s research interests include
thrombosis, anticoagulation, and chronic care for atrial fibrillation.
Acknowledgements
The current study was sponsored by Janssen Scientific Affairs, LLC. The
involvement of the study sponsor in the collection, analysis, and
interpretation of data, in the writing of the manuscript, and in the decision
to submit the manuscript for publication was limited to the contribution, as
noted above, of the authors, who are employees and stockholders of the
study sponsor. The authors would like to acknowledge Ruth Sussman, PhD,
who provided editorial support with funding from Janssen Scientific Affairs,
LLC.

17.
18.

19.

20.

21.

22.

Lackner TE, Battis GN. Use of warfarin for nonvalvular atrial fibrillation in
nursing home patients. Arch Fam Med. 1996;5:1017–226.
Gurwitz JH, Monette J, Rochon PA, Eckler MA, Avorn J. Atrial fibrillation and
stroke prevention with warfarin in the long-term care setting. Arch Intern
Med. 1997;157(9):978–84.
McCormick D, Gurwitz JH, Goldberg RJ, Becker R, Tate JP, Elwell A, et al.
Prevalence and quality of warfarin use for patients with atrial fibrillation in
the long-term care setting. Arch Intern Med. 2001;161(20):2458–63.
Reardon G, Nelson WW, Patel AA, Philpot T, Neidecker M. Prevalence of
atrial fibrillation in US nursing homes: results from the National Nursing
Home Survey: 1985–2004. J Am Med Dir Assoc. 2012;13(6):529–34.
Lee JH, Kim SJ, Lam J, Kim S, Nakagawa S, Yoo JW. The effects of shared
situational awareness of functional and hospital outcomes of hospitalized
older adults with heart failure. J Multidisip Healthc. 2014;7:259–65.
Solberg BC, Dirksen CD, Nieman FH, van Merode G, Ramsay G, Roekaerts P,
et al. Introducing an integrated intermediate care unit improves ICU
utilization: a prospective intervention study. BMC Anesthesiol. 2014;14:76.
Gonzalez C. Subacute care. Preparing for a new market. Provider.
1994;20(4):55–6.
Andersson S, Björholt I, Nilsson GH, Krakau I. Resource consumption and
management associated with monitoring of warfarin treatment in primary
health care in Sweden. BMC Fam Pract. 2006;7(67):1–8.
Lafata JE, Martin SA, Kaatz S, Ward RE. The cost-effectiveness of different
management strategies for patients on chronic warfarin therapy. J Gen
Intern Med. 2000;15(1):31–7.
Neidecker M, Patel AA, Nelson WW, Reardon G. Use of warfarin in long-term
care: a systematic review. BMC Geriatr. 2012;12(14):1–33.
Verhovsek M, Motlagh B, Crowther MA, Kennedy C, Dolovich L, Campbell G,
et al. Quality of anticoagulation and use of warfarin-interacting medications
in long-term care: A chart review. BMC Geriatr. 2008;8(13):1–6.
Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, et al.
Rivaroxaban versus warfarin in nonvalvular atrial fibrillation. N Engl J Med.
2011;365(10):883–91.
Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh A, et al.
Dabigatran versus warfarin in patients with atrial fibrillation. N Engl J Med.
2009;361(12):1139–51.
Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M, et al.
Apixaban versus warfarin in patients with atrial fibrillation. N Engl J Med.
2011;365(11):981–92.
Deitelzweig S, Amin A, Jing Y, Makenbaeva D, Wiederkehr D, Lin J, et al.
Medical costs in the US of clinical events associated with oral anticoagulant
(OAC) use compared to warfarin among non-valvular atrial fibrillation
patients ≥75 and <75 years of age, based on the ARISTOTLE, RE-LY, and
ROCKET AF trials. J Med Econ. 2013;16(9):1163–8.

Received: 31 January 2014 Accepted: 3 February 2015

References
1. Bureau of Labor Statistics. Economic news release. The 30 occupations with
the largest projected employment growth, 2010–20. [www.bls.gov/news.
release/ecopro.t06.htm]
2. American Association of Colleges of Nursing. Joint Statement from the
Tri-Council for Nursing on Recent Registered Nurse Supply and Demand
Projections. [www.aacn.nche.edu/Media/NewsReleases/2010/tricouncil.html]
3. Auerbach DI, Staiger DO, Muench U, Buerhaus PI. The nursing workforce in
an era of healthcare reform. N Engl J Med. 2013;368:1470–2.
4. Blendon RJ, DesRoches CM, Brodie M, Benson JM, Rosen AB, Schneider E,
et al. Views of practicing physicians and the public on medical errors.
N Engl J Med. 2002;347(24):1933–40.
5. Cimiotti JP, Aiken LH, Sloane DM, Wu ES. Nurse staffing, burnout, and
health-care associated infection. Am J Infect Control. 2012;40(6):486–90.
6. Aiken LH, Clarke SP, Sloane DM, Lake ET, Cheney T. Effects of hospital care
environment on patient mortality and nurse outcomes. J Nurs Admin.
2008;38(5):223–9.
7. Needleman J, Buerhaus P, Pankratz VS, Leibson CL, Stevens SR, Harris M.
Nurse staffing and inpatient hospital mortality. N Engl J Med.
2011;364(11):1037–45.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

