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Use of agency-employed supplemental nurses on nursing personnel costs was examined in 19
adult patient care units in a large academic medical center. Results indicated that the modest use
of supplemental nurses was cost-efficient with regard to overall nursing personnel costs, but heavy
reliance on supplemental nurses to meet staffing needs was not cost-efficient. In addition, there
was no statistical difference in hourly personnel cost between the use of supplemental nurses and
overtime worked by permanent nurses. Key words: costs and cost analysis, hospitals, nurse
staffing, nursing personnel costs, supplemental nurses

Author Affiliations: University of Rochester School
of Nursing, Rochester, New York (Dr Xue); Office of
the Assistant Secretary for Planning and Evaluation,
US Department of Health and Human Services,
Washington, District of Columbia (Dr Chappel);
Claremont Graduate University, Claremont,
California (Dr Freund); Center for Health Outcomes
and Policy Research, University of Pennsylvania,
Philadelphia (Dr Aiken); and Surgical Health
Outcomes and Research Enterprise (SHORE),
Departments of Surgery and Preventive Medicine
and Community Health, University of Rochester
Medical Center, Rochester, New York (Dr Noyes).

This study was supported by the Robert Wood John-
son Foundation—Interdisciplinary Nursing Quality Re-
search Initiative #62576 (Drs Xue and Freund). Dr
Aiken received funding from American Staffing Asso-
ciation Foundation. Dr Katia received funding 1UL1
RR024160-01 from the National Center for Research
Resources.

The authors declare that there is no conflict of interest.

Supplemental digital content is available for this article.
Direct URL citation appears in the printed text and is
provided in the HTML and PDF versions of this article
on the journal’s Web site (www.jncqjournal.com).

Correspondence: Ying Xue, DNSc, RN, University
of Rochester School of Nursing, 601 Elmwood Ave,
Box SON, Rochester, NY 14642 (ying_xue@urmc
.rochester.edu).
Accepted for publication: October 16, 2014

Published ahead of print: December 4, 2014

DOI: 10.1097/NCQ.0000000000000100

HOSPITALS commonly use agency-
employed supplemental nurses (also re-

ferred to as contract, agency, or temporary
nurses) to meet staffing needs due to staffing
shortages or temporary vacancies. A survey of
nurse executives in 693 acute care US hospi-
tals indicated that 54% of hospitals used sup-
plemental nurses in 2001.1 In a recent study of
665 hospitals serving a quarter of all hospital
admissions in the United States, the propor-
tion of nurses working a nursing shift who
were supplemental nurses ranged from 0% to
56% in 2005-2006, with 60% of hospitals em-
ploying more than 5% supplemental nurses.2

Many other countries such as the United King-
dom, Australia, New Zealand, and Canada also
use supplemental nurses to respond to nurse
staffing issues.3

Despite the widespread use of supplemen-
tal nurses in hospitals, the practice remains
controversial, with concerns raised about
quality of care and cost issues.4 Use of supple-
mental nurses has been perceived as unsafe
and a potential threat to patient safety.5 Em-
pirical evidence on the impact of using sup-
plemental nurses on patient outcomes is accu-
mulating. Although the findings are somewhat
mixed, the bulk of the evidence suggests
that the use of supplemental nurses does
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not negatively impact patient outcomes.2,6-10

Recent research has suggested that findings
linking supplemental nurse use to negative
patient outcomes11-13 could be explained
by poor work environments.2,6,10 Evidence
in the United States has also shown that
supplemental nurses and permanent nurses
did not differ with regard to their educa-
tional qualifications,2,14 which has been
demonstrated to be associated with patient
outcomes.15,16

Cost issues have not received as much re-
search attention as quality issues. Although it
is widely perceived that supplemental nurses
cost hospitals more than permanent nurses,
empirical evidence on the relative costs as-
sociated with using supplemental nurse is
largely lacking. It is important to address these
issues as hospitals face growing pressures
to reduce costs and improve efficiency. The
American Hospital Association reported that
1 urban hospital spent $5 million to $6 million
on supplemental nurses in a year.17 A study in
England showed that hospitals spent about
$1.7 billion on supplemental nurses in the
fiscal year 2007-2008.3

Several studies have attempted to examine
the cost of using supplemental nurses. Hurst
and Smith3 found that the personnel cost per
occupied bed per day in hospitals in England
was $26 higher in patient care units with both
permanent and supplemental nurses than in
units with only permanent nurses. In con-
trast, in an analysis of hospital-level data from
583 US hospitals, Bloom and colleagues,18 af-
ter controlling for organizational and environ-
mental characteristics, found no difference in
overall personnel costs between hospitals that
used and did not use supplemental nurses.
Different methods may have contributed to
differences. The study of Hurst and Smith3

compared personnel cost per occupied bed,
whereas Bloom and colleagues18 assessed
the overall hospital-level personnel cost. The
studies neither accounted for varying levels
of supplemental nurse use nor accounted
for the costs associated with other staffing
strategies used by hospitals to fill vacant
positions.

The true cost-efficiency of using supple-
mental nurses depends on a number of fac-
tors that must be considered in concert. On
the one hand, hospitals generally pay a higher
hourly wage for supplemental nurses than
for permanent nurses; on the other hand,
supplemental nurse hours can be managed
more easily and related directly to current
nurse staffing needs, thus minimizing over-
staffing. Moreover, supplemental nurses do
not receive costly hospital employee benefits.
Hence, higher wages alone for supplemental
nurses do not necessarily result in higher over-
all expenditures relative to exclusive use of
permanent nurses to fill staffing need. Hospi-
tals usually employ multiple strategies such
as the use of overtime by permanent nurses
or the use of supplemental nurses to address
nurse staffing needs, and the cost of supple-
mental nurse staffing must be assessed within
the context of these alternative strategies.

To address these issues, we examined nurs-
ing personnel costs, a major portion of hos-
pitals’ expenditure, from the perspective of a
large university hospital over a 4-year period,
to provide evidence on the relative cost of
using supplemental nurses while controlling
for other nursing staff costs. This study had 2
primary objectives: (1) compare the relative
hourly nursing personnel costs per patient-
day between supplemental nurses and perma-
nent nurses (including benefits and overtime
worked by permanent nurses), and (2) iden-
tify the cost-efficiency (inefficiency) threshold
for nursing personnel costs with regard to us-
ing supplemental nurses compared with no
use of supplemental nurses (use of only per-
manent nurses).

METHODS

Study design

We conducted a retrospective analysis us-
ing hospital administrative data collected from
a large academic medical center located in up-
state New York. The study was approved by
the university research subjects review board.
We collected data between July 2003 and
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December 2006 and included all patient stays
(N = 465 936) in a total of 19 adult patient
care units including 15 medical, surgical, and
step-down units and 4 intensive care units. Al-
though the data were collected from a single
medical center during a specific time period,
our findings are relevant to the present day
because the essential information in our anal-
ysis is the comparative cost-efficiency of using
supplemental registered nurses (RNs) at var-
ious levels. While the relative costs of hiring
supplemental RNs compared with permanent
RNs might vary somewhat across institutions,
such relative costs have changed little in the
United States over the past years due to the
economic recession. The longitudinal data uti-
lized in our analysis captured substantial vari-
ation in the use of supplemental RNs across
units over the 4-year study period and permit-
ted the identification of cost thresholds for
various levels of supplemental RN use.

Analysis was performed to assess the over-
all personnel cost of using supplemental RNs
relative to permanent nurses, while account-
ing for overall staffing, overtime, and benefit
costs. We collected data on patient demo-
graphics, primary insurance, principal diag-
nosis, up to 6 secondary diagnoses, and length
of stay to describe the patient population
for whom nursing care was provided. Data
on nursing staffing characteristics included
nurse educational level, nursing experience,
nursing hours provided by supplemental RNs,
permanent RNs, permanent licensed practical
nurses (LPNs), permanent nursing assistants
(NAs), and overtime hours worked by perma-
nent RNs. We also obtained data on the actual
cost of supplemental RNs, which was main-
tained by the hospital monthly by unit. We
used annual average hourly wages and benefit
rates for non–new graduate RNs, LPNs, and
NAs in the hospital to construct the salary
and benefit costs of permanent nursing staff.
Hourly overtime payment was 1.5 times the
annual average hourly wage without benefits.

Measures

All variables used in the cost analysis were
measured on the same scale—per patient-

day—aggregated by the patient care unit by
quarter. The dependent variable was the over-
all nursing personnel cost per patient-day,
calculated by dividing the total nursing per-
sonnel cost by the total inpatient days for
all hospitalizations occurring in a given unit
during each quarter. The total nursing per-
sonnel cost was constructed by summarizing
the cost of using supplemental RNs and the
cost of nonovertime and overtime worked by
permanent nursing staff including RNs, LPNs,
and NAs. The nonovertime cost of permanent
nursing staff was calculated as the total nurs-
ing hours per quarter multiplied by the annual
average hourly wage and benefit rate for per-
manent RNs, LPNs, and NAs. Overtime cost
was calculated as the total number of overtime
hours multiplied by hourly overtime payment.

All supplemental RNs in this study provided
direct patient care. Measurement of supple-
mental RN use was operationalized as a con-
tinuous variable consisting of nursing hours
per patient-day (NHPPD) by supplemental
RNs and was measured by direct patient care
hours provided by supplemental RNs divided
by the total inpatient days per unit per quar-
ter. To examine the effects of varying levels
of supplemental RN use on cost-efficiency, we
created an interval categorical variable of sup-
plemental RN use based on the continuous
measure. Use of permanent RNs, LPNs, and
NAs was measured by calculating the num-
ber of hours worked by RNs, LPNs, and NAs
assigned to each unit (and who had direct pa-
tient care responsibilities for >50% of their
regular shift) divided by the total inpatient
days per unit per quarter. Overtime was al-
most exclusively worked by permanent RNs.
We thus included overtime hours per patient-
day by permanent RNs, which was measured
as the number of overtime hours by perma-
nent RNs divided by the total inpatient days
per unit per quarter.

Statistical analysis

The unit of analysis is hospital care unit
by quarter. The number of total observations
is 265 (19 care units × 14 quarters). De-
scriptive statistics were calculated to describe

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



LWW/JNCQ JNCQ-D-14-00103 January 31, 2015 17:17

Cost Outcomes of Supplemental Nurse Staffing 133

the patient sample, nurse staffing, and cost
variables. Generalized estimating equation
models were used in cost analysis to derive
estimates of average hourly nursing person-
nel costs per patient-day for supplemental
RNs, permanent RNs, permanent LPNs, and
permanent NAs and overtime worked by per-
manent RNs, while adjusting for the cluster-
ing effect of unit data nested within repeated
quarterly observations. Generalized estimat-
ing equation model coefficients were con-
trasted to directly compare the relative hourly
costs of supplemental RNs and permanent
RNs and overtime costs for permanent RNs.
To identify the cost-efficiency (inefficiency)
threshold for nursing personnel costs with
regard to using supplemental RNs compared
with no use of supplemental RNs, generalized
estimating equation analyses were repeated
(including the same set of covariates) with
varying levels of supplemental RN use (the cat-
egorical measure of using supplemental RNs),
set at intervals of 0.2 hours per patient-day.
Statistical significance for all models was set
at .05, with 2-sided tests. All analyses were
performed using SAS (version 9.2; Cary, North
Carolina).

RESULTS

Patient characteristics

Of the patients who were admitted to
the hospital units during the study period, the
mean age was 58.2 years. About 56% were
men and 81% were white. Most patients were
either insured under Medicare (34%) or had
private insurance (46%). The major principal
diagnosis among patients was circulatory
diseases, followed by injury, neoplasm, and
diseases of the digestive system. The charac-
teristics of patients in this study were compa-
rable with those of patients nationally.19

Nursing personnel cost and
characteristics of nursing staff

The average overall nursing personnel cost
per patient-day per unit per quarter was
$334.74 (Table). On average, permanent RNs

Table. Nursing Staff Characteristics, Hours
Worked, and Personnel Cost

Variables Mean (SD)

Nursing staff characteristics
Nursing experience, y 9.38 (2.43)
Nurse educational level

(% with baccalaureate
or higher degree)

52.81 (11.69)

Nursing personnel cost
per patient-day, US $

334.74 (164.54)

Nursing hours per patient-day
By permanent RNs 8.47 (4.64)
By supplemental RNs 0.42 (0.62)
By permanent LPNs 0.57 (0.54)
By permanent NAs 1.89 (0.56)
Overtime by permanent

RNs
0.42 (0.31)

Abbreviations: LPN, licensed practical nurse; NA, nursing
assistant; RN, registered nurse; SD, standard deviation.

provided 8.47 hours of nursing care per
patient-day; supplemental RNs provided an
average of 0.42 NHPPD; and LPNs and NAs
provided an average of 0.57 and 1.89 NHPPD,
respectively. Overtime worked by permanent
RNs per patient-day was 0.42 hours. Aver-
age nursing experience was 9.38 years among
nurses in all units. The proportion of nurses
who had a baccalaureate degree or higher was
52.81%.

Comparison of nursing personnel costs
for supplemental and permanent RNs

The estimate of nursing personnel cost for
1 NHPPD by supplemental RNs was $51 (see
Supplemental Digital Content, Table, avail-
able at: http://links.lww.com/JNCQ/A142),
which means that the overall personnel cost
increased by $51 for each additional hour of
supplemental RN use per patient-day. The
cost estimate for 1 NHPPD was $29 for per-
manent RNs, $22 for LPNs, and $18 for NAs.
The cost for 1 overtime hour per patient-day
by permanent RNs was $44. Comparative
analyses showed that 1 NHPPD by supple-
mental RNs ($51) was significantly higher
than the cost for 1 NHPPD by permanent
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RNs ($29) (P = .05), but the cost for 1
NHPPD by supplemental RNs ($51) was not
significantly different from the cost for 1
overtime hour per patient-day worked by
permanent RNs ($44) (P = .69).

Cost-efficiency thresholds with regard
to using supplemental RNs

Of 265 unit quarters studied, supplemental
RNs were not used in 112 unit quarters (42%),
supplemental RNs were used more than 0
and 0.2 or less hours per patient-day in 22
unit quarters (8%), more than 0.2 and 0.4 or
less hours per patient-day in 40 unit quarters
(15%), and at the level of more than 0.4 to
0.6, more than 0.6 to 0.8, more than 0.8 to
1, and more than 1 hour per patient-day in
20 (8%), 22 (8%), 15 (6%), and 34 (13%) unit
quarters, respectively. Our analysis indicated
that nursing personnel costs changed as a
function of the extent to which supplemental

RNs were used. We identified thresholds for
cost-reduction, breakeven, and cost increase
in nursing personnel cost for different levels
of supplemental RN use (Figure). Compared
with no use of supplemental RNs (use of only
permanent RNs), when use of supplemental
RNs was more than 0 and 0.2 or less hours
per patient-day, the average overall nursing
personnel cost per patient-day was decreased
by $6.03 (95% confidence interval, −11.64
to −0.42), which was statistically significant.
When the use of supplemental RNs was
more than 0.2 and 0.4 or less hours per
patient-day, the average nursing personnel
cost per patient-day was $2.47 more (95%
confidence interval, −3.06 to 8.01), which
was not significantly different from no use of
supplemental RNs. As shown in the Figure,
compared with no use of supplemental RNs,
use of supplemental RNs at levels above 0.4
hours per patient-day was associated with

Figure. Analysis results showing point estimate and 95% confidence interval in the difference in overall
nursing personnel cost (in US $) between no use of supplemental nurses versus various levels of sup-
plemental nurse use. Covariates included in the model are nursing hours per patient-day by permanent
RNs, nursing hours per patient-day by permanent licensed practical nurses, nursing hours per patient-day
by permanent nursing assistants, and overtime hours worked by permanent RNs. RN indicates registered
nurse.
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significant increases in overall nursing
personnel costs.

DISCUSSION

This study examined the cost-efficiency of
using supplemental RNs in a large academic
medical center in the United States from 2003
to 2006. Although this is a single-institution
study, the findings are relevant to other insti-
tutions. The proportion of total RN hours pro-
vided by supplemental RNs ranged from 0% to
30.4% across unit quarters, which was compa-
rable with the levels of supplemental RN use
reported in a national sample.20 In addition,
hourly personnel costs for supplemental RNs
and permanent RNs in our study were aligned
with the wage rate nationally.21,22

To our knowledge, this is the first study
to use longitudinal hospital unit-level data
to systematically investigate the cost and
cost-efficiency of using supplemental RNs.
The results indicate that after controlling for
other nursing staff personnel costs (including
benefits and overtime), the average hourly
nursing personnel cost of using supplemental
RNs was $21 higher than the average hourly
cost of using permanent RNs across units in
the study hospital during the data collection
period. This finding is consistent with the
long-held perception that the hourly wage for
supplemental RNs is higher than for perma-
nent nurses. Our analysis showed that this is
the case even after factoring in benefit costs
received by permanent RNs. The results also
indicated that the point estimate for the aver-
age hourly cost per patient-day for supplemen-
tal RNs was slightly higher than for overtime
worked by permanent RNs, with a difference
of $6.50; however, the difference did not
reach statistical significance. Some hospitals
prefer to use overtime among permanent RNs
to meet staffing needs, but the use of overtime
might not be a cost-effective strategy, as indi-
cated by our nonsignificant results. Moreover,
any slight savings in personnel cost might
be offset by the high cost of poor nurse and
patient outcomes associated with overtime,
as extensive research has demonstrated that

overtime is associated with nurse burnout,
turnover, and poor patient outcomes.23

The findings of this study also shed light on
the cost of using supplemental RNs from an
institutional perspective. We identified cost
thresholds for nursing personnel costs with
regard to using supplemental nurses com-
pared with no use of supplemental nurses
(use of only permanent nurses). As demon-
strated in our analysis, the cost-efficiency of
using supplemental RNs depends to a large ex-
tent on how much hospitals use supplemental
RNs. We found that the minimal use of supple-
mental RNs could reduce the overall nursing
personnel cost. In our analysis, the use of sup-
plemental RNs for more than 0 and 0.2 or less
hours per patient-day (equivalent to 2.8% of
total RN hours per unit per quarter) reduced
overall nursing personnel costs by $6.03 per
patient-day. The minimal use of supplemen-
tal RNs, which we found to be cost-efficient,
more likely occurs in scenarios due to tem-
porary needs such as increased patient acu-
ity, patient census fluctuations, or temporary
leave of permanent RNs. These findings sup-
ports the hypothetical scenario of Prescott24

in which using supplemental RNs to a certain
degree could be a financial gain to hospitals
compared with hiring more permanent RNs.

We also identified the range within which
the use of supplemental RNs would confer
breakeven costs. When the threshold of us-
ing supplemental RNs was more than 0.2 and
0.4 or less hours per patient-day (2.8%-5.6%
of total RN hours per unit per quarter), there
was no statistically significant difference in
the overall nursing personnel cost per patient-
day compared with no use of supplemental
RNs. This finding is consistent with that of the
Bloom and colleagues18 study that the nursing
personnel cost was not different between hos-
pitals that used supplemental RNs and those
that did not use supplemental RNs.

Moreover, our study suggests that the
higher use of supplemental RNs would yield
higher overall nursing personnel cost. The
nursing personnel cost was higher than that
for no use of supplemental RNs when the
threshold of using supplemental RNs was
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greater than 0.4 hours per patient-day (>5.6%
of total RN hours per unit per quarter), which
would occur when the cost of using supple-
mental RNs exceeds the cost of new hires
or overtime use. Heavy reliance on supple-
mental RNs to meet staffing needs was not
a cost-efficient strategy. This finding is con-
sistent with that of Hurst and Smith,3 who
found that nursing costs increased with the
use of supplemental RNs. By demonstrating
that the cost-efficiency of using supplemen-
tal nurses can be moderated by the extent of
supplemental nurse use, our findings recon-
cile the mixed results reported in the litera-
ture on the comparative cost of supplemental
nurses.

This study provides a method that can be
used by hospitals to quantify cost thresholds
for the use of supplemental RNs while tak-
ing into account the existing permanent nurs-
ing staff personnel costs (including benefits
and overtime). This method could be easily
adopted by hospital administrators to calcu-
late thresholds for their own hospital. As there
are variations on wage levels for permanent
RNs and supplemental RNs across regions and
hospitals, it will be most informative to con-
duct cost analysis on an individual institution
basis.

Study limitations warrant mention. The
study was conducted in 1 large academic med-
ical center in the United States, and generaliz-
ability to other hospitals might be limited. In
addition, our data were collected from 2003
to 2006 and although current relative costs
of permanent and supplemental RNs have not
changed dramatically, caution should be used
when interpreting the quantitative cost find-
ings in relation to present nursing personnel
costs. Nonetheless, actual nursing personnel
cost data by hospital unit over time, especially
for supplemental RN use, is relatively rare in
the literature, and this study provides informa-
tive benchmark estimates, as well as a method
for calculating cost thresholds for supplemen-
tal RN use. The underlying reasons for differ-
ent levels of supplemental RN use were not
examined because of lack of such data. Un-
derstanding the conditions under which sup-

plemental RNs are used to varying degrees
would help further elucidate the relationship
between the use of supplemental RNs and
hospital nursing personnel costs. Nonover-
time personnel cost data for permanent nurs-
ing staff were constructed on the basis of nurs-
ing hours and the annual average hourly wage,
and benefit rates and bias might exist as the
actual costs for salary and benefit were not
available. Furthermore, we did not have data
to include in the analysis for orientation cost
and administrative personnel cost that related
to recruitment and retention for permanent
RNs and supplemental RNs. Finally, our study
was limited in statistical power to conduct
separate analyses for different types of units.
Thresholds for optimal cost-efficiency of sup-
plemental RN use might be different among
different types of patient care units.

In summary, several implications are noted
for hospital and nurse administrators when
considering the cost consequences of using
supplemental RNs. First, although the hourly
personnel cost might be higher for supple-
mental RNs than for permanent RNs, minimal
to modest use of supplemental RNs for occa-
sions of temporary increases in patient acuity
or census or short-term permanent RN short-
ages could be cost-efficient or breakeven. Sec-
ond, heavy reliance on supplemental RNs
to meet staffing needs might not be cost-
efficient. Third, the use of overtime by per-
manent RNs might also not be a cost-effective
strategy compared with supplemental RN use.
A more efficient alternative strategy to heavy
use of supplemental RNs or extensive over-
time would be to hire additional permanent
RN staff members. As this study focused ex-
clusively on the cost and cost-efficiency of
using supplemental nurses, future research
is needed to identify optimal approaches in
the use of supplemental RNs that would yield
both cost-efficient and high quality of nurs-
ing care in hospitals. Findings from this study
help clarify inconsistent findings on the cost
of supplemental RN use reported in the lit-
erature and generate new hypotheses on the
cost of using supplemental nurses in future
research.
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