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Imagine you’re the new charge nurse on a 50-bed 
medical–surgical unit in a tertiary-care medical 
center, with a census of 45 patients. As you make 

assignments for the next shift, one of your six sched-
uled RNs calls in sick, and three patients are waiting 
in the ED for admission to the unit. It’s the week-
end, and you don’t want to bother your nurse man-
ager at home or appear incompetent by asking for 
help from the nursing supervisor. You still have five 
other RNs, three LPNs, and two patient care tech-
nicians on the unit. Even though the RNs are all 
novices, three of them have completed orientation. 
If everyone works hard enough, you can make it 
through the shift. 

And yet you can’t help but wonder: Is that the 
best decision for patient safety? 

Such situations aren’t unusual. Hospital nurses 
are often forced to work short staffed, providing care 
in environments that place patients and even nurses 
themselves at risk. In fact, despite the flurry of activ-
ity following the 2000 Institute of Medicine (IOM) 
report, To Err is Human: Building a Safer Health 
System,1 the U.S. health care system made little signifi-
cant progress toward safer patient care in the decade 

after its publication.2 In 2004, the IOM released Keep-
ing Patients Safe: Transforming the Work Environ-
ment of Nurses, which advocated “work processes, 
workspaces, work hours, staffing, and organizational 
cultures that better defend against the commission of 
errors.”3 But according to the 2010 National Health-
care Quality Report, the median rate of change in care 
quality (as measured by 179 different indicators) was 
only 2.3% per year within that decade, and one-third 
of the quality indicators either showed no change or 
worsened.4 

The 2010 IOM report, The Future of Nursing: 
Leading Change, Advancing Health, highlights the 
need for nurses to continue to advance their education 
and be vocal members of health care teams to ensure 
the provision of seamless care.5 There’s a greater need 
for nurses to understand workforce requirements by 
role and skill level, among other factors—information 
that can inform and guide changes in nursing prac-
tice and education.

We know that staffing matters. Studies have shown 
that hospitals with lower proportions of RNs have 
higher rates of death overall, death following compli-
cations (that is, failure to rescue), and other adverse 
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Data from the Military Nursing Outcomes Database can be used to 
demonstrate that the right number and mix of nurses prevent errors.
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of precisely how nurse staffing affects care quality.13 
Furthermore, mandated nurse staffing levels don’t 
always account for factors that can detract from a 
nurse’s work during a shift. Patient turnover rates 
and interruptions, for example, can affect staffing re-
quirements and the care a nurse has anticipated pro-
viding over a shift.14 

Fortunately, the measurement of nurse staffing 
has evolved. Early health services researchers used 
a nurse-to-hospital-bed ratio or a nurse-to-patient 
ratio (based on average daily census) to explain dif-
ferences in mortality rates.15, 16 These studies used 
data primarily from the American Hospital Associ-
ation, which did not distinguish direct care nursing 
staff from nurse managers and did not account for 
the different skill and licensure levels of nursing staff. 
Currently, nurse staffing is defined in many ways—
as the “presence” of staff, as total nursing care hours 
per patient per day, or as nurses’ expertise level (the 
skill mix on a unit) or educational level (which usu-
ally looks at the percentage of nurses on a unit with 
a bachelor’s degree or higher). 

Two comprehensive literature reviews highlight 
the connection between nurse staffing and rates of 

events.6-10 But how do such data on staffing translate 
into what the average hospital nurse experiences on 
a shift? 

In this article we aim to answer that question by 
using findings from the Military Nursing Outcomes 
Database (MilNOD), a research project that has in-
vestigated the effects of staffing levels and skill mix 
on the probability of patient falls, medication errors, 
and needlestick injuries to nursing staff.11, 12 We re-
view the findings and present realistic scenarios so 
that nurses can better understand how staffing af-
fects the care they give and be better advocates for 
the patients they serve. 

NURSE STAFFING AND CARE QUALITY 
With recent initiatives such as pay for performance 
and public reporting on the quality and safety of hos-
pital care, we’ve entered a new era of accountability. 
And despite differences in how data are collected 
across and even within hospitals, “nursing sensitive” 
quality measures are becoming more central to the 
public reporting of clinical outcomes. Evidence link-
ing nurse staffing and patient outcomes has grown 
over the years, but gaps remain in our understanding 
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on each shift included direct staffing hours according 
to nursing licensure level (RN or other licensed or un-
licensed nursing staff) and military category (military, 
civilian, contract, or reservist), as well as patient factors 
(census, acuity, admissions, discharges, and transfers). 
Retrospective adverse-event data (falls, medication 
errors, and needlestick injuries to nursing staff) were 
collected quarterly over the period from existing inci-
dent reports. Annual surveys on patient and nurse sat-
isfaction, nurse work environment, and pressure ulcer 
and restraint-use prevalence were conducted as well. 

Quarterly performance reports comparing similar 
hospitals and units were provided to the nursing lead-
ers at participating hospitals, and best practices were 
shared. Descriptions of the data collection methods 
and the reliability and validity of the data are pub-
lished elsewhere.21 

Nurses who have never worked in a military fa-
cility might presume that military and civilian hospi-
tals are so different that these findings do not apply 
to their work environments. But all military hospi-
tals are accredited by the Joint Commission and fol-
low the same standards of care as civilian hospitals. 
Military RNs must hold a bachelor of science in nurs-
ing degree to be commissioned. New graduates can 
make up half or more of the RN staff on military 
medical–surgical units.

THE MILNOD DATA: STAFFING SCENARIOS
The data from the MilNOD demonstrated that the 
number, mix, and experience of nursing personnel on 
a shift are associated with adverse events for patients21 
and needlestick injuries to nurses.12 The MilNOD re-
searchers found extreme variability in staffing num-
bers and skill mix on shifts within the same units, 
more so in medical and surgical units than in critical 
care units. Critical care units, because of the higher-
acuity patients they serve, typically have a higher per-
centage of RNs on each shift. Medical and surgical 
units, however, generally have more patients, more 
staff, and a wider nursing skill mix. 

To determine whether staffing affects adverse 
events, the MilNOD researchers calculated the odds 

death and failure to rescue, but they also note the in-
conclusive associations between staffing and adverse 
events such as pressure ulcers, medication errors, and 
hospital-acquired infections.17, 18 Among the reasons 
the connection hasn’t been more firmly established 
are inconsistent definitions of staffing (such as aggre-
gate numbers of nurses in hospitals per 1,000 beds) 
and inconsistent methods of analysis (such as study-
ing staffing at the hospital or unit level).13 A recent 
report on patient safety claims that “sparse” prog-
ress has been made in understanding the connections 
between nurse staffing and patient safety.2

It’s important to note that most staffing studies 
are conducted at the hospital and unit levels, obscur-
ing the variation that occurs across shifts on a unit. 
Measuring staffing at the hospital or unit level may 
not be adequate, because at that level staffing is far 
removed from the point of care. And when nursing 
care is delivered with too few staff, even on a single 
shift within a month of otherwise good staffing lev-
els, the potential for errors rises, compromising the 
quality of nursing care.19 

One recent shift-level study found that in hospitals 
with shifts staffed below targeted levels (still another 
definition of “staffing”), patient mortality rates were 
significantly higher.10 The researchers studied 197,961 
patients, 68% of whom had been in hospital units in 
which one or more shifts were staffed at least eight 
hours below target levels. Over a third (34%) had 
been in units where three or more shifts were staffed 
below target levels. The study results showed a 2% 
higher mortality rate for each shift in which staffing 
fell below target levels and a 4% higher mortality rate 
for each high-turnover shift to which a patient was 
exposed. (“High-turnover” shifts were those with ad-
missions, transfers, and discharge rates “greater than 
or equal to the mean plus one standard deviation for 
the day shift turnover for that unit.”) 

The MilNOD was a four-phase quality improve-
ment and research project begun in 1996 and com-
pleted in 2009, encompassing data from 111,500 
shifts on 56 inpatient units in 13 U.S. Army, Navy, 
and Air Force hospitals.20, 21 Prospective data collected 

Table 1. Increased Probabilities of Adverse Patient Outcomes Associated with Shift-Level Changes in 
Staffing on Medical–Surgical Unitsa 

Unit of Change Increased Probability 
of Falls (%)

Increased Probability 
of Falls with Injury (%)

Increased Probability of 
Medication Errors (%)

10% decrease in RN skill mix 11 30 13

1-hour decrease in nursing 
care hours per patient per shift 7 15 13

10% decrease in civilian staff 48 48 NS

NS = not significant. 
a The increased probabilities were calculated using the following base rates: 1.4 falls, 0.3 falls with injury, and 1.86 medication errors. 
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ratios for specific adverse events according to staffing 
levels and then converted them into the probabili-
ties for each type of error. (According to Grimes and 
Schulz’s explanation of odds ratios, probabilities, and 
relative risk, “odds ratios are the output of logistic 
regression,”22 which was the methodology used by 
the MilNOD researchers.) For instance, a decrease 
in the number of RNs working on a shift resulted 
in a decrease in the total nursing care hours per pa-
tient per shift, which in turn was associated with an 
increased probability that a fall would occur on the 
shift (see Tables 1, 2, and 3). Here is a more specific 
example: for every one-hour decrease in nursing care 
hours on a shift on a critical care unit, the probabil-
ity of a fall with injury for a patient increased by 51% 
and the probability of a needlestick injury for a nurse 
increased by 52%. 

The percentages are calculated from the odds ratios 
the researchers determined from Bayesian hierarchical 
logistic regression models developed in a previous 
study.11 For example, the odds ratio of 1.51 for falls 
with injury for each one-hour decrease in total nurs-
ing care hours per patient per shift on a critical care 
unit calculates to a 51% increased probability of a 
fall. 

To put this information into perspective, consider 
the following scenarios, which are descriptive only 
and therefore cannot imply cause-and-effect relation-
ship. Also, the probability of adverse events such as 
falls may be influenced by factors such as patient con-
fusion and wet floors,23 which were not accounted 
for in the MilNOD analysis.

Scenario 1. A medical–surgical unit starts with 
10 staff nurses on the night shift caring for 20 pa-
tients. (This can be expressed as four nursing care 
hours per patient per shift and is calculated like this: 
10 staff on the shift, each working an eight-hour shift, 
provides 80 nursing care hours. Divide 80 hours by 
20 patients to get four nursing care hours per patient 
per shift.) The postanesthesia care unit transfers two 
patients to the unit, the family medicine and neurol-
ogy clinics admit one patient each, and the ED admits 

two patients. Now there are six more patients on 
the unit and none have been discharged, since the 
surgeons are late in discharging their patients. So 10 
nursing staff are caring for 26 patients. As a result 
of this increase in workload, one of the nurses over-
looks a new order for a postoperative antibiotic, 
and this delay in administration causes the patient 
to remain on the unit an extra day. 

The MilNOD model indicates that there’s a 13% 
increased probability (odds ratio, 1.13) of a medica-
tion error occurring on that shift because the nursing 
care hours per patient per shift have decreased by 
one hour (see Table 1). 

Scenario 2. Your next shift in the ICU is sched-
uled to have 10 nursing staff; seven are RNs and 
three are not, for a proportion of 70% RNs. One 
RN calls in sick and is replaced by an LPN, chang-
ing the skill mix to 60% RNs. The nursing supervi-
sor “floats” an LPN from the stepdown unit to the 
ICU. This LPN has limited ICU experience and is 
caring for a postoperative patient the same day of 
surgery. Unaware of the danger, the LPN encourages 
the patient to transfer to the bedside commode; the 
patient is not strong enough to do this and when 
trying to comply falls and is bruised on the back of 
her leg. 

The MilNOD model indicates that there’s a 36% 
increased probability (odds ratio, 1.36) of a fall with 
injury because of this 10% decrease in RNs on the 
shift (see Table 2). 

Table 2. Increased Probabilities of Adverse Patient Outcomes Associated with Shift-Level Changes in 
Staffing on Critical Care Unitsa 

Unit of Change Increased Probability 
of Falls (%)

Increased Probability 
of Falls with Injury (%)

Increased Probability of 
Medication Errors (%)

10% decrease in RN skill mix 20 36 17

1-hour decrease in nursing 
care hours per patient per shift 11 51 5

10% decrease in civilian staff 36 NS 47

NS = not significant. 
a The increased probabilities were calculated using the following base rates: 0.24 falls, 0.05 falls with injury, and 0.67 medication errors. 

Most staffing studies are conducted 

at the hospital and unit levels, 

obscuring the variation that 

occurs across shifts on a unit.



26 AJN ▼ December 2012 ▼ Vol. 112, No. 12 ajnonline.com

Scenario 3. On your shift on the stepdown unit, 
you have 10 nursing staff; five are active military 
nurses (with an average of five years of experience) 
and five are federally employed civilian nurses (with 
an average of 14 years of experience), for a propor-
tion of 50% civilian RNs. Five patients are trans-
ferred or discharged; and because the census is so 
low, one of the more experienced civilian nurses is 
pulled to work on another unit. Now the proportion 
is 40% civilian RNs. (Most military hospitals do 
not have a float pool or use contract nurses to fill in 
when needed.) 

The MilNOD model indicates that there’s a 67% 
increased probability (odds ratio, 1.67) of a nurse-
administered medication error occurring on this shift 
(see Table 3). 

APPLYING DATA TO DAILY DECISIONS
The above scenarios illustrate how various factors 
such as staff calling in sick or an unanticipated in-
crease in patient volume can affect patient safety. The 
MilNOD data and its statistical models suggest that 
adapting to such situations by just working through 
them may have the potential to increase the probabil-
ity of adverse events on a shift. 

More and more states are exploring mandatory 
nurse staffing ratios, designated most often as num-
bers of patients to licensed nursing providers (which 
includes both RNs and LPNs). Although research 
to date has not demonstrated a direct impact of im-
proved staffing on the quality of care, early research 
on this topic is promising. Aiken and colleagues have 
demonstrated decreases in nursing burnout and nurs-
ing job dissatisfaction in hospitals in three different 
states that meet California’s minimum nurse-staffing 
requirements.6 This same study also shows that, when 
asked, nurses rate their care quality higher when they 
work in a hospital that meets the California staffing 
requirements. Future research will, we hope, take off 
from these findings to compare quality indicators such 
as patient falls and medication errors in hospitals that 
meet the California requirements with those that do 
not.

We are unaware of any staffing mandates that 
take into account the skill or experience level of the 
nursing staff. Data from the MilNOD suggest that 
skill and experience levels are related to, and have the 
potential to impact, care quality in ways that tradi-
tional mandatory staffing ratios do not often address. 
Also, regardless of what staffing may look like at the 
hospital level, poorly staffed shifts are likely to see 
adverse outcomes. We recommend future studies that 
establish an evidence base for not merely minimum 
but also optimal staffing guidelines. 

Our scenarios illustrate how analysis and inter-
pretation of data on staffing can be applied to daily 
decision making. If a nurse manager knows that the 
probability of a fall is increased when the number, 
type, and experience of nursing personnel are limited, 
that manager can make informed decisions on staff-
ing for each shift. Charge nurses making assignments 
in situations with changing patient census and fluctu-
ating nursing staff numbers and experience levels need 
to be aware of the potential implications for each shift. 
Nursing leaders must also support shift-level staffing 
decisions and understand the potential impact of fail-
ing to ensure an adequate number and mix of nurses 
on each shift. And nurses must articulate the shift-level 
staffing requirements in a way that garners support 
within their hospitals. Too often nurses request ad-
ditional staff, yet can’t speak to the value more staff 
would have for the unit or the institution.

The MilNOD findings are supported by other 
recent research. Needleman and colleagues lend 

Table 3. Increased Probabilities of Adverse Patient Outcomes Associated with Shift-Level Changes in 
Staffing on Stepdown Unitsa 

Unit of Change Increased Probability 
of Falls (%)

Increased Probability 
of Falls with Injury (%)

Increased Probability of 
Medication Errors (%)

10% decrease in RN skill mix NS NS NS

1-hour decrease in nursing 
care hours per patient per shift 14 25 NS

10% decrease in civilian staff 33 50 67

NS = not significant. 
a The increased probabilities were calculated using the following base rates: 1.1 falls, 0.27 falls with injury, and 1.53 medication errors. 

We are unaware of any staffing 

mandates that take into account 

the skill or experience level of 

the nursing staff.
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credibility to studying staffing and outcomes at the 
shift level.10 More of these types of studies are needed 
to build the evidence on how to staff shifts. Such find-
ings may be useful for nurses faced with workload 
spikes or unplanned staff decrements. 

Because these data were collected from military 
hospitals, their generalizability to civilian hospitals 
is limited. But because the database used includes 
56 units in 13 military hospitals, a sample represent-
ing a wide range of nationwide facilities that provide 
the same types of care as civilian hospitals, the find-
ings may be applicable to nonmilitary settings. While 
data were collected on a number of nursing and pa-
tient measures, there are factors that are difficult to 
capture and were not included. For example, data on 
collective bargaining agreements that give shift and 
vacation preference to senior (experienced) nurses 
are not included, yet these agreements make a well-
balanced skill mix difficult to achieve. Further stud-
ies are needed that track nursing expertise levels for 
every shift in order to determine whether nurses’ ex-
perience level affects patient and nurse outcomes. 
Also, it’s important to bear in mind that staffing is 
a function of more than just the number of nurses 
working on a shift. Other variables, such as work 
environment, nurse experience and education level, 
or the physician–nurse relationship, may have to be 
addressed when staffing is adjusted but outcomes 
don’t improve.

Nurses strive to deliver the best care possible. But 
we must pay more attention to nurse staffing if we 
are to remedy the quality crisis in U.S. hospital care. 
Understanding the factors that cause adverse out-
comes will help to turn the tide on patient safety. Let’s 
not allow another decade to go by without effecting 
dramatic improvements. ▼
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