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NURSE UNDERSTAFFING IS

ranked by the public and
physicians as one of the
greatest threats to patient

safety in US hospitals.1 Last year we re-
ported the results of a study of 168
Pennsylvania hospitals showing that
each additional patient added to the av-
erage workload of staff registered nurses
(RNs) increased the risk of death fol-
lowing common surgical procedures by
7%, and that the risk of death was more
than 30% higher in hospitals where
nurses’ mean workloads were 8 pa-
tients or more each shift than in hos-
pitals where nurses cared for 4 or fewer
patients.2 These findings are daunting
given the widespread shortage of
nurses, increasing concern about re-
cruiting an adequate supply of new
nurses to replace those expected to re-
tire over the next 15 years,3 and con-
strained hospital budgets. These find-
ings also raise questions about whether
characteristics of the hospital RN work-
force other than ratios of nurses to pa-
tients are important in achieving ex-
cellent patient outcomes.

Nurses constitute the surveillance
system for early detection of compli-
cations and problems in care, and they
are in the best position to initiate ac-
tions that minimize negative out-
comes for patients.4 That the exercise
of clinical judgment by nurses, as well
as staffing adequacy, is key to effective
surveillance may explain the link be-

tween higher nursing skill mix (ie, a
higher proportion of RNs among the
nursing personnel of a hospital) and
better patient outcomes.5-10

Registered nurses in the United States
generally receive their basic education in
1 of 3 types of programs: 3-year di-
ploma programs in hospitals, associate
degree nursing programs in commu-
nity colleges, and baccalaureate nurs-
ing programs in colleges and universi-
ties. In 1950, 92% of new RNs graduated
from hospital diploma programs,11

whereas by 2001, only 3% graduated
from hospital diploma programs, 61%
came from associate degree programs,
and 36% were baccalaureate program
graduates.12 Surprisingly little is known

about the benefits, if any, of the substan-
tial growth in the numbers of nurses with
bachelor’s degrees. Indeed the conven-
tional wisdom is that nurses’ experi-
ence is more important than their edu-
cational levels.
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Context Growing evidence suggests that nurse staffing affects the quality of care in



Despite the diversity of educational
programs preparing RNs, and a logical
(but unconfirmed) connection be-
tween education and clinical judgment,
little if anything is known about the im-
pact of nurses’ education on patient out-
comes.13 Results of some studies have
suggested that baccalaureate-prepared
nurses are more likely to demonstrate
professional behaviors important to pa-
tient safety such as problem solving, per-
formance of complex functions, and ef-
fectivecommunication.14-16 However, few
studies have examined the effect of nurse
education on patient outcomes, and their
findings have been inconclusive.17

The 168 Pennsylvania hospitals in-
cluded in our previous study2 of patient-
to-nurse staffing and patient mortality
varied substantially in the proportion
of staff nurses holding baccalaureate or
higher degrees. This variability pro-
vides an opportunity to conduct a simi-
lar study examining the association be-
tween the educational composition of
a hospital’s RN staff and patient out-
comes. Specifically, we tested whether
hospitals with higher proportions of di-
rect-care RNs educated at the bacca-
laureate level or above have lower risk-
adjusted mortality rates and lower rates
of failure to rescue (deaths in patients
with serious complications). We also
examined whether the educational
backgrounds of hospital RNs are a pre-
dictor of patient mortality beyond fac-
tors such as nurse staffing and experi-
ence. These findings offer insights into
the potential benefits of a more highly
educated nurse workforce.

METHODS
Data Sources, and Variables

We analyzed outcomes data derived from
hospital discharge abstracts that were
merged with information on the char-
acteristics of the treating hospitals, in-
cluding unique data obtained from sur-
veys of hospital nurses.2 The institutional
review board of the University of Penn-
sylvania approved the study protocol.

Hospitals. The sample consisted of
168 (80%) of the 210 adult acute-care
general hospitals operating in Pennsyl-
vania in 1999 that (1) reported surgi-

cal discharges to the Pennsylvania
Health Care Cost Containment Coun-
cil in the specific categories studied
here, (2) had data on structural char-
acteristics available from 2 external ad-
ministrative databases (American Hos-
pital Association [AHA] annual survey18

and Pennsylvania Department of Health
Hospital Questionnaire19), and (3) had
at least 10 nurses responding to our
questionnaire, which previous empiri-
cal work demonstrated was sufficient
to provide reliable estimates of survey-
based organizational characteristics of
the hospitals. Six of the excluded hos-
pitals were Veterans Affairs hospitals,
which do not report discharge data to
the state. Twenty-six hospitals were ex-
cluded because of missing data, most
often because their reporting to exter-
nal administrative sources was done as
aggregate multihospital entities. Ten
small hospitals, most of which had 50
or fewer beds, had an insufficient num-
ber of nurses responding to the ques-
tionnaire to be included.

A 50% random sample of RNs resid-
ing in Pennsylvania and on the rolls of
the Pennsylvania Board of Nursing re-
ceived questionnaires at their homes in
the spring of 1999. Surveys were com-
pleted by 10184 nurses, an average of
more than 60 nurses per hospital, and
the 52% response rate compares favor-
ably with other voluntary, anonymous
surveys of health professionals.20 We
compared our data with information
from the AHA annual survey and found
that the number of nurses from each hos-
pital responding to our survey was di-
rectly proportional to the number of RN
positions in each hospital. This sug-
gests similar response rates across hos-
pitals and no response bias at the hos-
pital level. Moreover, demographic
characteristics of the respondents par-
alleled those of Pennsylvania hospital
nurses in the National Sample Survey of
Registered Nurses.21 For example, the
mean ages of Pennsylvania hospital
nurses in our sample and in the Na-
tional Sample Survey of Registered
Nurses were 40 and 41 years, respec-
tively; the percentages of Pennsylvania
hospital nurses working full-time were

66% and 69%, respectively; and those
having earned bachelor of science in
nursing (BSN) degrees were 30% and
31%, respectively.

Hospital staff nurses were asked to
indicate whether their highest creden-
tial in nursing was a hospital school
diploma, an associate degree, a bach-
elor’sdegree,amaster’sdegree,oranother
degree. The proportion of nurses in each
hospital who held each type of creden-
tial was computed. Because the educa-
tional preparation of the 4.3% of nurses
whochecked“other”wasunknown,their
answers were not included in our hos-
pital-levelmeasuresofeducationalquali-
fications. It was later verified that this
decision did not bias the results. Because
there was no evidence that the relative
proportions of nurses holding diplomas
andassociatedegreesaffected thepatient
outcomes studied, those 2 categories of
nurses were collapsed into a single cat-
egory and the educational composition
of the hospital staff was characterized in
terms of the percentage of nurses hold-
ing bachelor’s or master’s degrees.

Two further variables were derived
from the nurse survey. Nursing work-
load was computed as the mean num-
ber of patients assigned to all staff nurses
who reported caring for at least 1 but
fewer than 20 patients on the last shift
they worked. Because nurse experience
was an important potential confound-
ing variable related to both clinical judg-
ment and education, the mean number
of years of experience working as an RN
for nurses from each hospital was also
calculated and used in the analyses.

Three hospital characteristics were
used as control variables: size, teaching
status, and technology. Hospital-level
data were obtained from the 1999 AHA
annual survey and the 1999 Pennsylva-
nia Department of Health Hospital Sur-
vey. Three size categories (�100 beds,
101-250 beds, �251 beds) were used.
Hospitals without any postgraduate
medical residents or fellows (nonteach-
ing) were distinguished from those with



facilities for either open-heart surgery,
major organ transplantations, or both.

Patients and Patient Outcomes. Dis-
charge abstracts for the universe of
232342 patients aged 20 to 85 years who
underwent general surgical, orthope-
dic, or vascular procedures from April 1,
1998, to November 30, 1999, in the 168
nonfederal hospitals were obtained from



TABLE 2 describes characteristics of
the patients in our sample and how they
varied across hospitals with different
nurse educational compositions. Of the
patients studied, 43.7% were men and
the mean (SD) age was 59.3 (16.9) years.
Of the 232342 patients, 53813 (23.2%)
experienced a major complication not



pected. Moreover, Table 4 indicates that
the effect on mortality of a 20% in-
crease in the percentage of BSNs in the
workforce would be roughly equiva-
lent to the effect of a reduction in mean
nurse workload of 2 patients, and that
both the mortality and failure-to-rescue
rates would be decidedly lower if both
the workloads were lighter and the work-
force were composed of higher percent-
ages of BSN-prepared nurses.

COMMENT
To our knowledge, this study pro-
vides the first empirical evidence that
hospitals’ employment of nurses with
BSN and higher degrees is associated
with improved patient outcomes. Our
findings indicate that surgical patients
cared for in hospitals in which higher
proportions of direct-care RNs held
bachelor’s degrees experienced a sub-
stantial survival advantage over those
treated in hospitals in which fewer staff
nurses had BSN or higher degrees. Simi-

larly, surgical patients experiencing se-
rious complications during hospital-
ization were significantly more likely
to survive in hospitals with a higher

proportion of nurses with baccalaure-
ate education.

When the proportions of RNs with
hospital diplomas and associate de-

Table 2. Characteristics of Surgical Patients in the Study Hospitals, Overall and by Educational Composition of Staff Registered Nurses*



grees as their highest educational cre-
dentials were examined separately, the
particular type of educational creden-
tial for nurses with less than a bach-
elor’s degree was not a factor in patient
outcomes. Furthermore, mean years of
experience did not independently pre-
dict mortality or failure to rescue, nor did
it alter the association between educa-
tional background or of staffing and ei-
therpatientoutcome.These findings sug-
gest that the conventional wisdom that
nurses’ experience is more important
than their educational preparation may
be incorrect. The improved outcomes as-
sociated with higher levels of BSNs in a
hospital was found to be independent of
and additive to the associations of supe-
rior outcomes in hospitals with better
nurse staffing we reported previously.2

Thus, both lower patient-to-nurse ra-
tios and having a majority of RNs edu-
cated at the baccalaureate level appear to
be jointly associated with substantially
lower mortality and failure-to-rescue
rates for patients undergoing common
surgical procedures.

In our sample of 168 Pennsylvania
hospitals in which the proportion of
nurses with bachelor’s degrees and mean
patient-to-nurse ratios varied widely, 2%
(4535/232342) of the surgical patients
undergoing the procedures we studied
died within 30 days of hospital admis-
sion. Our results imply that had the pro-
portion of nurses with BSN or higher
degrees been 60% and had the patient-
to-nurse ratio been 4:1, possibly 3810
of these patients (725 fewer) might have

died, and had the proportion of bacca-
laureate nurses been 20% and had staff-
ing uniformly been at 8:1 patient-to-
nurse ratios, 5530 (995 more) might
have died. While this difference of more
than 1700 deaths across 2 educational
and staffing scenarios is approximate, it
represents a conservative estimate of pre-
ventable deaths potentially attribut-
able to nurses’ education and RN staff-
ing levels because our patient sample
represents only about half of all surgi-
cal cases in the study hospitals.

One limitation of our analysis is the
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