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SEIU Nurse Alliance Hospital Staffing Proposal
Annotated Bibliography

American Academy of Pediatrics: Hospital Care of Children and Youth, 1978,

This standard pediatric text on the hospital care of children and youth includes
recommendations for nurse to patient staffing ratios for three levels of care, J ustification
for the recommendations are; “. .. young patients require substantially more care and
supervision than adult patients”.

SEIU staffing proposal includes the safe nurse to patient ratios recommended by this text,
one licensed nurse for three pediatric patients and one registered nurse for three pediatric
patients requiring chemotherapy treatments.

American College of Chest Physicians: Role of Respiratory Care Practitioners in the
Delivery of Respiratory Care Services, July 1997,

This resolution by the American College of Chest Physicians endorses the essential role
of the respiratory care practitioner. It states that the healthcare industry has made efforts
to decrease costs by having a variety of healthcare providers delivery respiratory care
services and that the quality of these services may be inferior. RCP’s are described as
particularly qualified to assess patients with respiratory problems along with an ability to
deliver the various modalities of respiratory care.

SEIU staffing proposal includes one RCP to four adult patients for critical care and one
RCP to two infants for neonatal intensive care units sufficient to provide the quality of
care in these recommendations.

American College of Obstetricians and Gynecologists: Guidelines for Perinatal Care,
Fourth Edition, 1997.

This comprehensive text on perinatal services includes recommended nurse to patient
ratios. There is a nurse to patient ratio recommendation for intrapartum, antepartum,
postpartum, and newborn care. The book also states that additional personnel are
necessary in order to meet the total needs of the patients.

SEIU staffing proposal includes nurse to patient ratios recommended by this text.

American Society of Anesthesiologists: Statement of Support for Respiratory Care
Practitioners, Oct. 1996.

This statement expresses concern about the trend in health care organizations to
implement the use of substitute caregivers for appropriately trained respiratory care
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practitioners. It gives an overview of the training and testing requirements for respiratory
care practitioners and describes patients under their care as a “disproportionately sicker
population”. ASA strongly support the continued use of respiratory care practitioners as

the most highly qualified health care personnel to deliver respiratory care services to
patients,

SEIU staffing proposal includes one RCP to four adult patients for critical care and one
RCP to two infants for neonatal intensive care units in order to provide the quality of care
in these recommendations.

Blau, Esther, RN, The Coastal Post: The Disastrous Effects of Greed in Hospital Care, May
1996.

This is an article by a nurse at Marin General Hospital who has personally experienced
some negative results of hospital staffing cutbacks for alleged cost saving reasons. There
is a quote from Patricia Benner, professor of physiological nursing at University of
California at San Francisco School of Nursing, about the high acuity of hospital patients

and the need for instantaneous interventions by adequate numbers of highly skilled
nursing personnel.

SEIU staffing proposal includes adequate numbers of skilled nursing personnel for
today’s higher acuity patients.

Blegan, Goode, Reed, Nursing Research: Nurse Staffing and Patient Qutcomes, Vol. 47, No.
1. January/February 1998.

This article discusses, at the nursing unit level, a study showing the correlation among
total hours of nursing care, RN skill mix, and adverse patient outcomes. Adverse
outcomes measures included unit rates of medication errors, patient falls, skin breakdown
(decubiti), patient and family complaints, infections (urinary and respiratory) and
mortality. After controlling for unit average acuity, the study found that the proportion of
hours of care delivered by RNs was inversely related to unit rates of medication €ITOrS,
decubiti, and patient complaints.

SEJU staffing proposal includes safe staffing ratios with adequate numbers of registered
nurses in order to reduce negative patient outcomes.

Board of Registered Nursing, Conscious Sedation Advisory, Sept. 1995,

This advisory outlines the safe practice of conscious sedation by a registered nurse,
Registered nurses are required to ensure that all safety measures are in force, including
sufficient back-up personnel, not leave the patient unattended and not engage in tasks that
would compromise continuous monitoring of the patient. Standards for the advisory are
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from the Association of Operating Room Nurses, the American Nurses Association, and
the American Association of Nurse Anesthetists.

The SEIU staffing proposal of one nurse to four patients on medical surgical units, one
nurse to three patients on telemetry units and one nurse to two patients on stepdown units
will allow nurses the time they need to monitor patients adequately during the
administration of conscious sedation. :

Business and Professions Code. Chapter 6. Article 2. Section 2725 (a-d).

This section of the Nursing Practice Act for registered nurses provides legal authority for
functions and procedures that have common acceptance and usage in nursing. It defines
the practice of nursing and allows for the overlapping functions between physicians and
registered nurses. It requires that direct and indirect nursing care be safely provided.

The SEIU staffing proposal of one nurse to four patients on medical surgical units, one
nurse to three patients on telemetry units and one nurse to two patients on stepdown units
will allow nurses the time they need to provide safe direct and indirect nursing care.

California Code of Regulations. Title 16. Division 14. Article 4. Section 1443.5.

This section of Title 16 contains the Standards of Competent Performance for registered
nurses. It states that a registered nurse is considered to be competent when he/she
consistently demonstrates the ability to perform the nursing process safely and with the
application of scientific knowledge from certain social, biological and physical sciences.
A specific and detailed outline for application of the nursing process is included.

The SEIU staffing proposal of one nurse to four patients on medical surgical units, one
nurse to three patients on telemetry units and one nurse to two patients on stepdown units
will give nurses the time they need to perform the nursing process safely.

California Code of Regulations. Title 22. Division 5, Article 3. Section 70215 (a) (1).

This section of acute care hospital regulations requires a registered nurse to directly
petform ongoing patient assessments at least once a shift and upon receipt of the patient
when he/she is transferred to another patient care area. The section does not clarify the
role of other licensed caregivers in the data collection phase of the assessment process.

The SEIU staffing proposal includes clarification of the roles of licensed vocational
nurses and psychiatric technicians in the assessment process. The proposed language is
taken directly from the scope of practice of licensed vocational nurses and psychiatric
technicians in Title 16.

Cornejo, Ralph R., Services Employees International Union, Local 250, Letter 1999.
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This is a letter from a union representative describing two San Francisco Bay Area acute
care hospitals’ decisions to eliminate licensed vocational nurses from their
medical/surgical nursing units staff due to the hospitals’ interpretation of the Title 22
requirement for patient assessments by a registered nurse.

The SEIU staffing proposal includes clarification of the roles of licensed vocational
nurses and psychiatric technicians in the assessment process. The proposed language is
taken directly from the scope of practice of licensed vocational nurses and psychiatric
technicians in Title 16.

Department of Health Services Acute Care Training, Transcript, Patient Classification
System, March 1999,

This is a transcript of a tape recording of a California Department of Health Services
acute care hospital surveyor training on the patient classification system by DHS
instructor Catherine Fowler. Ms. Fowler describes problems with implementation of the
patient classification for planning adequate staffing and how hospitals use can complex
systems to “razzle-dazzle” state surveyors. DHS surveyors describe multiple problems
understanding the system and verifying hospitals’ compliance. As a hospital nursing
director, Ms. Fowler describes how she was taught by hospital administration to change
the numbers she put in to the staffing system computer to change the staffing results.

In 1998, 150 hospitals were surveyed and 105 deficiencies were written on violations of
patient classification system regulations.

The SEIU staffing proposal contains improvements to the patient classification system
such as requirements that direct care nurses required to use the system receive training in
its use and nurses shall be provided, in writing, the acuity of individual patients and the
formula used to determine staffing based on the individual acuities.

Department of Health Services, Licensing and Certification, Complaint # 08-0013942 & #
6580.

In May 1998, Marin General Hospital received a Title 22 deficiency because their
newborn nursery contained tables and chairs set up for staff occupation and also stored
equipment used for purposes other than normal well-baby care. The nursery space was
not available to provide care to the newborn when the mother does not request rooming-
in.

In August and December 1999, Pomerado Hospital received Title 22 deficiencies for
failing to staff and equip a well-baby nursery since the opening of the birthing center in
the perinatal unit. Babies were kept at all times in mother’s room, the nurse’s station, the
nurse’s workroom or the Neonatal Intensive Care Nursery.
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The SEIU staffing proposal requires hospitals to provide written information to the
patient and the patient’s family about access to the well-baby nursery and requires
patients to request rooming-in in writing. Adequate nursing and additional staff are
provided in sufficient numbers so that a nurse is available at all times to provide nursery
care for mothers who are unable to care for their babies themselves.

Department of Health Services, Licensing and Certification, Document No. 01-0008523.

In March 1998, Sutter Medical Center of Santa Rosa received a Title 272 deficiency for
failing to provide appropriately trained staff to observe cardiac monitors. It was
documented that a patient did not receive timely appropriate cardiac monitoring

assessments, suffered life-threatening cardiac arrhythmias, lapsed into a coma and
expired.

The SEIU staffing proposal requires one appropriately trained nurse to three telemetry
patients and also requires that a staff person with training and experience in recognition
of cardiac dysthythmias shall continuously observe the cardiac monitors.

Department of Health Services, Licensing and Certification, Statement of Deficiencies, #05-

011898

Depart

and #05-0011896.

In August 1999, St. John’s Regional Medical Center and St. John’s Pleasant Valley, two
hospitals in southern California received Title 22 deficiencies for placing only nurse
managers on “patient classification system committees” instead of 50% direct care
registered nurses as required by regulations.

The SEIU staffing proposal initiates a democratic process for placing direct care nurses
on the “patient classification system committee”. It includes a requirement that a legally
recognized bargaining agent, where one exists, shall select the direct care nurses. Ifno
collective bargaining agent exists, the direct care nurses on the committee would be
chosen by election of the other staff.

ment of Human Services, Office of the Inspector General, The External Review of

Hospital Quality, July 1999,

This report focuses on the Health Care Financing Administration’s oversight of both the
Joint Commission on Accreditation of Healthcare Organization’ and state agencies. The
inquiry draws on aggregate data, file reviews, surveys, and observations from a variety of
sources, including HCFA, the Joint Commission, state agencies and other stakehoiders.

The clear and disturbing conclusion of this report is that both the Joint Commission and
state agencies are only minimally accountable to HCFA. Therefore, the report is
organized around a three-part framework that HCFA can use to hold accrediting bodies
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and state agencies accountable: (1) obtaining information on performance, (2) providing
feedback on performance, and (3) disclosing information publicly.

The SEIU staffing proposal includes a requirement for public disclosure of any
documents relating to certification for participation in the Medicare program or the
Medicaid program, or both, and documents demonstrating compliance with regulations
regarding adequate staffing, unannounced inspections and re-inspections of hospitals.

Emergency Nurses Association, Hospital and Emergency Department Overcrowding:
Position Statement, 1996.

This two page position statement outlines the reasons for emergency room overcrowding
and the resultant outcomes for patient care, Eleven references are listed and one study by
Krochmal & Riley (1994) demonstrated that increased health care costs are associated
with ED overcrowding.

The SEIU staffing proposal for one nurse for three patients will allow nurses to provide
care in a more effective timely way. Patient waits, with concurrent anxiety and

worsening of symptoms, will be greatly reduced and reported negative outcomes be
diminished.

Gray, Ana, Letter, August 1997.

Ana Gray was a new mother who had her third baby delivered in August 1997 at Sutter
Medical Center of Santa Rosa. Ana’s letter, addressed to whom it may concern, details
how she sobbed from pure exhaustion after her delivery and “.. felt like I should just
leave and go home.” After 13 hours of labor and delivery Ana was refused nursery care
for her baby because the hospital had initiated “Couplet Care” (rooming-in) and had
closed the well-baby nursery.

The SEIU staffing proposal requires hospitals to provide written information to the
patient and the patient’s family about access to the well-baby nursery and requires
patients to request rooming-in in writing. Adequate nursing and additional staff are
provided in sufficient numbers so that a nurse is available at all times to provide nursery
care for mothers who are unable to care for their babies themselves.

Jacobs, Barbara Bennett, Emergency Nurses Association: Trauma Nursing Core Course,

199s.

The Emergency Nurses Association developed the Trauma Nursing Core Course
(TNCC) provider manual for national and international dissemination as a means for
identifying standards of nursing care based on current knowledge related to trauma. It
utilizes “Standards of Clinical Nursing Practice” developed by the American Nurses
Association and “Standards of Emergency Nursing Practice” developed by the
Emergency Nurses Association to describe the implementation of the nursing process for
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trauma patients. Each separate chapter describes the anatomy and physiology of specific
trauma injuries and outlines the nursing and medical treatments required to treat those
injuries,

There are 71tables and 45 figures that correlate with the text. There are five editors, 18
contributing authors, and 19 reviewers. :

The SEIU staffing proposal requires at least one registered nurse to be available at all
times for every trauma patient as recommended by the Emergency Nurses Association.

Kaiser Permanente Santa Rosa, Prenatal Newsletter # 7 1998.

This is a newsletter, first printed in 1995, and still being distributed in 1998, used to
educate and inform expectant and new mothers about Kaiser prenatal services and
pregnancy related medical conditions. Mother/baby couplet care during hospital stay is
the only option offered, and the newsletter explains, “Your baby stays with you
throughout your hospital stay.... However, a new mother, regardless of the time of day
she delivers, WILL BE TIRED!!!!!{111!! We strongly encourage you fo have someone stay
with you until you are discharged to help you with the baby.” No mention is made of
well-baby nursery care,

The SEIU staffing proposal requires hospitals to provide written information to the
patient and the patient’s family about access to the well-baby nursery and requires
patients to request rooming-in in writing. Adequate nursing and additional staff are
provided in sufficient numbers so that a nurse is available at all times to provide nursery
care for mothers who are unable to care for their babies themselves.

Kovner, Christine, Gergen, Peter J., Nurse Staffing Levels and Adverse Events Following
Surgery in U.S. Hospitals, Image: Journal of Nursing Scholarship, Vol. 30, Num. 4, Fourth
Quarter 1998:319.

This article explores the relationship between nurse staffing and a variety of untoward
occurrences that are thought to be nurse-sensitive. The methodology controls for hospital
characteristics in 589 acute care hospitals in ten states.

A strong inverse relationship between RNs providing care and post-surgical urinary tract
infections and pneumonia was identified. In addition, a statistically significant inverse
relationship was identified between the number of RNs and thrombosis after major

surgery.

SEIU staffing proposal includes a requirement for one nurse for every four patients in
medical surgical units, one nurse for every three patients in telemetry units and one nurse
for every two patients in stepdown units in order to provide safe care and reduce negative
patient outcomes.
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Koehler, Tamara, Ventura County Star: Hospital Cost-Cutting, April 1999,

This newspaper article reports on individual patients’ hospital care experiences and state
citations as evidence of poor health care delivery in four Ventura County hospitals. Poor
staffing and money-saving techniques are listed as the reasons for deteriorating hospital
conditions. ‘

A reported nationwide poll of 1,011 American households in 1997 found a “disturbing
lack of confidence” in the healthcare system., The poll indicated consumers feel they are
paying more and getting less while providers—from HMOs to hospitals — are profiting,
Only 44% expressed confidence that the health-care system will take care of them.

The SEIU staffing proposal includes, in addition to adequate staffing, a requirement for
public disclosure of any documents relating to certification for participation in the
Medicare program or the Medicaid program, or both, and documents demonstrating
compliance with regulations regarding adequate staffing, unannounced inspections and
re-inspections of hospitals.

Lenahan, Gail Pisarcik, Journal of Emergency Nursing: ED Short Staffing: It is time to
take a hard look at a growing problem and strategies such as standard nurse-patient ratios,
Vol 25, No.2. April 1999,

This article by an emergency department nurse manager reports chronic short-staffing as
a contributing, and often overlooked factor, in patient errors. The author notes that many
hospitals still look only to the number of annual ED “visits” to determine staffing and
that, while some semblance of acuity is factored in, it isn’t coming close enough to
capturing the reality of how busy ED nurses are. ED visits are described with many
details. Nurse-patient ratios are proposed as a solution, particularly for “admitted
patients™,

The SEIU staffing proposal includes nurse to patient ratios of one to three. Patients
awaiting transfer to critical care units are required to receive the same staffing as in
critical care units.

My Baby Myself, Guide to Mother and Baby Care 1999,

This is an informational guide provided by a Kaiser Los Angeles hospital for expectant
and new mothers. It explains Kaiser hospital and birthing procedures as well as meal
times, smoking rules, visiting hours and rooming-in, but does not include a description of
well-baby nursery care as an option for tired mothers. Rooming-in with mother is
presented as the standard for well-baby care,
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The SEIU staffing proposal requires hospitals to provide written information to the
patient and the patient’s family about access to the well-baby nursery and requires
patients to request rooming-in in writing. Adequate nursing and additional staff are
provided in sufficient numbers so that a nurse is available at all times to provide nursery
care for mothers who are unable to care for their babies themselves.

Prescott, Patricia A., NURSING ECONOMICS: An Important Component of Hospital
Survival Under a Reformed Health Care System, July-August 1993, Vol. 11, No. 4.

This is a review of 40 research articles on nurses’ impact on outcomes and costs of care
in hospitals. Primarily focuses on the effects of nurse staffing levels on mortality and
length of stay. There are two tables demonstrating that labor costs as a percent of total
hospital expenditures has been steadily declining since 1962 while patient acuity has
climbed. Additional research studies are cited as evidence that rising hospital costs are

technology driven and that labor has become more efficient than ever in providing
hospital care services.

The SEIU staffing proposal includes a requirement for one nurse for every four patients
in medical surgical units, one nurse for every three patients in telemetry units and one
nurse for every two patients in stepdown units in order to provide safe care and reduce
negative patient outcomes.

Richmond, Phil, National Research Corporation: Who Trusts Who? 1999,

This article quotes the results of a 1998 survey by the National Research Corporation
designed to gauge the public’s trust and confidence in doctors, nurses, hospitals and
health plans. Study results show that physicians have the greatest level of public trust
with nurses following closely behind. The response indicated a deteriorating level of
trust in all caregivers when compared to one year ago with health plans demonstrating the
largest drop. Respondents’ suspicion of a profit motivation for health plans and hospitals
is explored as a common thread for a drop in consumer confidence.

Four charts are used to show high and low consumer confidence and overall satisfaction
with care. '

The SEIU staffing proposal includes, in addition to adequate staffing, a requirement for
public disclosure of any documents relating to certification for participation in the
Medicare program or the Medicaid program, or both, and documents demonstrating
compliance with regulations regarding adequate staffing, unannounced inspections and
re-inspections of hospitals.

Shuman, Ann, Board of Vecational Nursing and Psychiatric Technicians. Letter, June
1993,
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This letter is from a nursing practice consultant on the staff of the Board of Vocational
Nursing and Psychiatric Technicians to a SEIU representative. The letter clarifies that a
licensed vocational nurse may provide a “basic physical assessment or data collection”.
The licensee may use observation, palpation and auscultation to collect data, but cannot
perform the level of assessment requiring synthesis of data and evaluation.

The SEIU staffing proposal includes clarification of the roles of licensed vocational
nurses and psychiatric technicians in the assessment process. The proposed language is
taken directly from the Title 16 scope of practice of licensed vocational nurses and
psychiatric technicians. '

Sutter Medical Center of Santa Rosa, Perinatal Services Brochure, Dec. 1997.

This is a brochure to inform pregnant and new mothers of services and procedures for
perinatal care at Sutter Medical Center of Santa Rosa. The brochure states, “The mutual
benefits of mother-baby couplet care are optimized by keeping the mother and baby
together in the mother's room.” The brochure describes nursery care as “separation”,
while the benefits of mother-baby care (rooming-in) are described at length and in detail.

The SEIU staffing proposal requires hospitals to provide written information to the
patient and the patient’s family about access to the well-baby nursery and requires
patients to request rooming-in in writing. Adequate nursing and additional staff are
provided in sufficient numbers so that a nurse is available at all times to provide nursery
care for mothers who are unable to care for their babies themselves.
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" I ORIGINAL CONTRIBUTION

Hospital Nurse Staffing and
Patient Mortality, Nurse Burnout,
and Job Dissatisfaction

Linda H. Aiken, PhD, RN
Sean P. Clarke, PhD, RN
Douglss M. Sloane, PhD
Julie Sochalski, PhD, RN
Jeffrey H. Silher, MD, PhD

HE PAST DECADE HAS BEEN A TUR-
bulent time for US hospitals and
practicing nurses. News media
have trumpeted urgent con-
cerns about hospital understaffing and
a growing hospital nurse shortage.'?
Nurses nationwide consistently report
that hospital nurse staffing levels are in-
adequate to provide safe and effective
care.*® Physicians agree, citing inad-
equate nurse staffing as a major impedi-
ment to the provision of high-quality
hospital care.” The shortage of hospital
nurses may be linked {0 unrealistic nurse
workloads.? Forty percent of hospital
_nurses have burnout levels that exceed
the norms for health care workers.* Job
dissatisfaction among hospital nurses is
4 times greater than the average [or all
US workers, and 1 in 5 hospital nurses
report that they intend 1o leave their cur-
rent jobs within a year.?

In 1999, California passed legisla-
tion mandating patient-to-nurse ra-
tios for its hospitals, which goes into
effect in July 2003. The California leg-
islation was motivated by an increas-
ing hospital nursing shortage and the
perception that lower nurse retention
in hospital practice was related to bur-

For editorial comment see p 2040.

©2002 American Medical Assoclation. All rights reserved.

Context The worsening hospital hurse shortage and recent California legislation
mandating minimum hospital patient-to-nurse ratios demand an understanding of
how nurse staffing levels affect patient outcomes and nurse retention in hospital
practice.

Objective To determine the association beiween the patient-to-nurse ratio and pa-
tient mortality, fallure-to-rescue (deaths following complications) among surgical pa-
tients, and factors related to nurse retention.

Design, Setting, and ants Cross-sectional analyses of linked data from
10184 steff nurses surveyed, 232342 general, orthopedic, and vascular surgery
patients discharged from the hospital between April 1, 1998, and November 30,
1999, and administrative data from 168 nonfederal adult general hospitals in Penn-
sylvania.

Main Outcome Measures Risk-adjusted patient mortality and failure-to-rescue

within 30 days of admission, and nurse-reported job dissatisfaction and Jjob-related
bumout.

Results After adjusting for patient and hospital characteristics (size, teaching statys,
and technology), each additional patient per nurse was associated with a 7% (odds
tatio {OR], 1.07; 5% confidence interval [Cl), 1.03-1.12) Increase In the likelihood
of dying within 3Q days of admission and a 7% (OR, 1.07; 95% Cl, 1.02-1.11) in-
crease in the odds of fallure-to-rescue. After adjusting for nurse and haspital charac-
teristics, each additional patient per nurse was associated with a 23% (OR, 1.23; 95%
Cl, 1.13-1.34) increase in the odds of bumout and a 15% (OR, 1.1 5; 95% CI, 1.07-
1.25) increase in the odds of job dissatisfaction.

Concluslons In hospltals with high patient-to-nurse ratios, surgical patients expe-
rience: higher risk-adjusted 30-day mortality and failure-to-rescue rates, and nurses
are more likely to experience bumout and Job dissatisfaction.

JAMA, 2002;288:1987-1993 WWW.Jama.com

densome workloads and high levels of  Aufhor Afilations: Center for Heakth Outeomes and
job-related burnout and job dissatis- g2} Pesearh, Schoolof Nursing Ors Alien, Clake,
faction. Stakeholder groups advo-  Economics (Drs Allen, Clarke, Sochalsid, and ibe), De.
cated widely divergent minimum ra-  pastment of Sodology (Dr Alken), Population

tios. On medical and surgical units,
recommended ratios ranged from 3
to 10 patients for each nurse.®1! In
early 2002, California’s governor an-
nounced that hospitals must have at
least 1 licensed nurse for every 6 medi-
cal and surgical patients by July 2003,

Policy
search, University of Pennsylvania, 420 Guardian Dr,
Phiadelphia, PA 19104-6096 (e-mal: lalken@nursing
.upenn.edu).

(Reprinted) JAMA, October 23/30, 2002—Vol 288, No. 16 1987
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" NURSE STAFFING AND HOSPITAL OUTCOMES

a ratio that will move to 1 to 5 when
the mandates are fully implemented.!?

This study reports on findings froma
comprehensive study of 168 hospitals
and-clarifics-the impact of nurse stafl-
ing levels on patient outcomes and fac-
tors that influence nurse retention.' Spe-
cifically, we examined whether risk-
adjusted surgical mortality and rates of
failure-to-rescue (deaths in surgical pa-
tients who develop serious complica-
tions) are lower in hospitals where nurses
carry smaller patient loads. In addition,
we ascertained the extent to which more
favorable patient-to-nurse ratios are as-
sociated with lower burnout and higher
job satisfaction among registered nurses,
We also estimated excess surgical deaths
associated with the different nurse staff-
ing ratios vigorously debated in Califor-
nia. Finally, we estimated the impact of
nurse staffing levels proposed in Cali-
fornia on nurse burnout and dissatisfac-
tion, 2 precursors of tumover. ! Our find-
ings offer insights into how more
generous registered nurse staffing might
affect patient outcomes and inform cur-
rent debates in many states regarding the
merits of legislative actions to influence
staffing levels.

METHODS

Patients, Data Sources,
and Variables :
Cur study combines information about
hospital staffing and organization ob-
tained from nurse surveys with patient
outcomes derived from hospital dis-
charge abstracts and hospital character-
istics drawn from administrative data-
bases." The study protocol for linking
anonymized nurse data and handling de-
nominalized patient data was ap-
proved by the institutional review board
- of the University of Pennsylvania.
Hospitals, Data were collected on all
210 aduk general hospitals in Pennsyl-
vania. Information about hospital chae-
acteristics was derived from the 1999
American Hospital Association (AHA)
Annual Survey and the 1999 Pennsyl-
vania Department of Health Hospital
Survey.!>¢ Ultimately, 168 of the 210
acute care hospitals had discharge data
for surgical patients in the targeted Di-

1988 JAMA, October 23/30, 2002—Vol 288, No. 16 (Reprinted)

agnosis Related Groups (DRGs) dur-
ing the study period, as well AHA data,
and survey data from 10 or more staff
nurses. Six of the excluded hospitals
were Veterans Affairs hospitals, which
do not report discharge data to the state.
Twenty-six hospitals were excluded be-
cause their administrative or patient out-
comes data could not be matched to our
surveys because of missing variables, pri-
marily because they reported their char-
acteristics or patient data as aggregate
multihospital entities. In 10 additional
small hospitals, the majority of which
had fewer than 50 beds, fewer than 10
nurses responded to the survey.

A nurse staffing measure was calcu-
lated as the mean patient load across all
staff registered nurses who reported
having responsibility for at least 1 but
fewer than 20 patients on the last shift
they worked, regardless of the spe-
clalty or shift (day, evening, night)
worked. This measure of staffing is
superior to those derived from admin-
istrative databases, which generally
include registered nurse positions that
do not involve inpatient acute care at
the bedside. Staffing was measured
across entire hospitals because there is
no evidence that specialty-specific stafl-
ing offers advantages in the study of
patient cutcome' and to reflect the fact
that patients often receive nursing care
in multiple specialty areas of a hospi-
tal. Direct measurement also avoided
problems with missing data common
to the AHA's Annual Survey of hospi-
tals, which imputed staffing data in 1999
for 20% of Pennsylvania hospitals,

Three hospital characteristics were
used as control variables: size, teaching
status, and technology. Hospitals were
grouped into 3 size categories: small
(=100 hospital beds), medium (101-
250 hospital beds), and large (=251 hos-
pital beds). Teaching status was mea-
sured by the ratio of resident physicians
and fellows to hospital beds, which has
been suggested as superior to univer-
sity affiliations and association member-
ships as an indicator of the intensity of
teaching activity.’® Hospitals with no
postgraduate trainees (nonteaching)
were contrasted with those that had 1:4
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or smaller trainee:bed ratios (minor
teaching hospitals) and those with ra-
tios that were higher than 1:4 (major
teaching hospitals). Finally, hospitals
with facilities for open heart surgery
and/or major transplants were classi-
fied as high-technology hospitals and
contrasted with other hospitals.”
Nurses and Nurse OQutcomes. Sur-
veys were mailed in the spring of 1999
to a 50% random sample of registered
nurses who were on the Pennsylvania
Board of Nursing rolls and resided in the
state. The response rate was 52%, which
compares favorably with rates seen in
other voluntary surveys of health pro-
fessionals.* Roughly one third of the
nurses who responded worked in hos-
pitalsand included the sample 0of 10184
nurses described here. No special re-
cruiting methods or inducements were
used. Demographic characteristics of the
respondents matched the profile for
Pennsylvania nurses in the National
Sample Survey of Registered Nurses 2
Nurses employed in hespitals were asked
to use a list to identify the hospital in
which they worked, and then were que-
ried about their demographic character-
istics, work history, workload, job sat-
isfaction, and feelings of job-related
burnout. Questionnaires were returned
by nurses employed at each of the 210
Pennsylvania hospitals providing adult
acute care. To obtain reliable hospita)-
level estimates of nurse staffing (the ra-
tio of patients to nurses in each hospi-
tal), attention was restricted to registered
nurses holding staff nurse positions in-
volving direct patient care and to hos-
pitals from which at least 10 such nurses
returned questionnaires. In 80% of the
168 hospitals in the final sample, 20 or
more nurses provided responses to our
questionnaire. There were more than 50
nurse respondents from half of the hos-
pitals. We examined 2 nurse job out-
comes in relation to staffing: job sats-
faction (rated on a 4-point scale from very
dissatisfied to very satisfied} and burn-
out (measured with the Emotional Ex-
haustion scale of the Maslach Burnout
Inventory, a standardized tool) 223
Patients and Patient OQutcomes. Dis-
charge abstracts representing all admis-
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sions to nonfederal hospitals in Penn-
sylvania from 1998 to 1999 were obtained
from the Pennsylvania Health Care Cost
Containment Council. These discharge
abstracts were merged with Pennsylva-
nia vital statistics records 10 identify
patients who died within 30 days of hos-
pital admission to control for timing of
discharge as a possible source of varia-
tion in hospital outcomes. We exam-
ined outcomes for 232342 patients
between the ages of 20 and 85 years who
underwent general surgical, orthope-
dic, or vascular procedures in the 168
hospitals from April 1, 1998, to Novem-
ber 30, 1999. Surgical discharges were
selected for study because of the avail-
ability of well-validated risk adjustment
madels.** The number of patients dis-
charged from the study hospitals ranged
from 75 to 7746, Only the first hospital
admission for any of the DRGs listed in
the Box forany patient during the study
period was included in the analyses.

In addition to 30-day mortality, we
examined failure-to-rescue (deaths
within 30 days of admission among
patients who experienced complica-
tions).*** Complications were ident-
fied by scanning discharge abstracts for
International Classification of Diseases,
Ninth Revision, Clinical Modification
(ICD-9-CM) codes in the secondary di-
agnosis and procedure fields that were
suggestive of 39 different clinical events,
Distinguishing complications from pre-
viously existing comorbidities in-
volved the use of rules developed by ex-
pert consensus and previous empirical
work, as well as examnination of dis-
charge records for each patient’s hospi-
talizations 90 days before the surgery of
interest for overlap in secondary diag-
nosis codes.”* Examples of complica-
tions included aspiration pneumonia
and hypotension/shock. Patients who
died postoperatively were assumed to
have developed a complication even if
no complication codes were identified
in their discharge abstracts.

Risk adjustment of mortality and fail-
ure-to-rescue for patient characteris-
tics and comorbidities was accom-
plished by using 133 variables, including
age, sex, surgery types, and durnmy vari-
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Generel Surgery
Orthopedic Surgery

Vascular Surgery
110-114, 119, and 120

Box, Surgical Patient Diagnosis Related Groups included
in the Analyses of Mortality and Falfure-to-Rescue

146-155, 157-162, 164-167, 170, 171, 191-201, 257-268, 285-293, 493, and 404

209-211, 213, 216-219, 223-234, 471, 491, and 496-503

ables indicating the presence of chronic
preexisting health conditions reflected
in the ICD-9-CM codes in the dis-
charge abstracts (eg, diabetes melli-
tus), as well as a series of interaction
terms, The final set of control variables
was determined by a selection process
that paralleled an approach used and re-
ported previously.?™* The C statistic
(area under the recetver operating char-
acteristic curve) for the mortality risk ad-
Jjustment model was 0,89,%

Data Analysis

Descriptive data show how patients and
nurses in our sample were distributed
across the various categories of hospi-
tals defined by staffing levels and other
characteristics. L ogistic regression mod-
els were used 10 estimate the effects of
staffing on the nurse outcomes (job dis-
satisfaction and burnout) and 2 patient
outcomes (mortality and failure-to-
rescue). We computed the odds of
nurses being moderately or very dissat-
isfied with their current positions and
reporting a level of emotional exhaus-
tion (burnout) above published norms
for medical workers and of patients ex-
periencing moriality and failure-to-
rescue under diffevent levels of regis-
tered nurse staffing, before and after
control for individual characteristics and
hospital variables. For nurse out-
comes, we adjusted for sex, years of ex-
perience in nursing, education (bacca-
laureate degree or above vs diploma or
associate degree as highest eredential in
nursing), and nursing specialty. For
analyses of patient outcomes, we con-
trolled for the variables in our risk ad-
justment model, specifically, demo-
graphic chamacteristics of patients, nature

K (316

of the hospital admission, comorbidi-
ties, and relevant interaction terms, For
analyses of both patient and nurse out-
comes, we adjusted for hospital size,
teaching status, and technology,

All Jogistic regression models were es-
timated by using Huber-White (ro-
bust) procedures to account for the chus-
tering of patients within hospitals and
adjust the SEs of the parameter esti-
mates appropriately 2 Model calibra-
tion was assessed with the Hosmer-
Lemeshow statistic.’* We used direct
standardization to illusirate the magni-
tude of the effect of staffing by estimat-
ing the diflerence in the numbers of
deaths and episodes of failure-to-
rescue under different staffing sce-
narios, Using all patients in the study and
using the final fully-adjusted model, we
estimated the probability of death and
failure-to-rescue for each patient un-
der various patient-to-nurse ratios (ie,
4, 6, and B patients per nurse) with all
other patient characteristics un-
changed. We then calculated the differ-
ences in total deaths under the differ-
ent scenarios, Confidence intervals
(CIs) for these direct standardization es-
timates were derived with the A method
described by Agresti.® All were
performed using STATA version 7.0
(STATA Corp, College Station, Tex), and
P<.05 was considered statistically sig-
nificant in all analyses.

RESULTS

Characteristics of Hospitals,

Nurses, and Patisants

Distributions of hospitals with various
characteristies, distributions of nurses
surveyed, and patients whose out-
comes were studied are shown in
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Table 1. Study Hospitals, Surgicai Patients Studied, and Nurse Respondents in Hospitals”

No. (%)
i =~
Hospitals Patients Nurses
Characteristio (N = 168) (N = 232 342) (N =10 184)
Staffing, patienis per nursa
=4 20 (11.9 41 414 {17.@ 1741 {17.1)
& 84 (38.1) 111 752 {48.1) 4818 (47.3)
] 41 (24.4) 48120 20.7) 2114 £20.8)
7 20 (17.3) 21360 (8.2) 1106 (10.9)
=8 14 (8.3) 9696 (4.2) 405 (4.0
Size, No. of bads
=100 41 (24,4) 18123 (6.9) 842 8.9)
101-260 85 (66.6) 110510 {47.6} 4927 {(48.4)
=251 32 (18.1) 105 700 (45.5) 4415 (43.4)
Technology
Not high 121 72.0) 100824 (44.7) 4706 {46.2)
High 47 (28.0) 128518 (55.3) 5478 {53.8)
Tsaching status
None 107 83.7) 98937 (42.8) 4553 (44.7)
Minor 44 (28.2) 80127 (34.5) 3436 337
Major 17 (10.1) 53278 (22.9) 2196 (21.6)

“Parcerdagas mey not add up to 100 bacessa of rounding.

Table 2. Characteristics of Nurses
(N = 10 184) in the Study Hospitak"
Chareoterstic No. {%)
Wornen 9425 {94.1)
BSN degrea or higher 3980 (39.6)
Years workad as & nures, mean (SD) 13.8 {5.8)
Clirical apecialty
Macdical and surgical 3158 (31.0)
htansiv:g carg 1% g%)e)
Operating/recovery room .
High emotional exhaustion 3826 {43
Dissatisfied with curent job 4162 (41.5)
*Sampla size for Individual eristics varlad be-

TABLE L. Fifty percent of the hospitals
had patient-to-nurse ratios that were 5:1
or lower, and those hospitals dis-
charged 65.9% of the patients in the
study and employed 64.4% of the nurses
we surveyed. Hospitals with more than
250 beds accounted for a disproportion-
ate share of both patients and nurses
(45.5% and 43.4%, respectively). Al-
though high-technology hospitals ac-
counted for only 28.0% of the institu-
tons studied, more than half (55.3%)
of the patients discharged and 53.8%
of nurses surveyed were from high-
technology hospitals, A majority of
the patients studied and nurses sur-
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veyed were drawn from the 61 hospi-
tals (36.3%) that reported postgradu-
ate medical trainees in 1999,

As shown in TABLE 2, 94.1% of the
nurses were women and 39.6% held a
baccalaureate degree or higher. The
mean (SD) work experience in nurs-
ing was 13.8 years (9.8), Thirty-one per-
cent of the nurses in the sample worked
on medical and surgical general units,
while 19.6% and 9.8% worked in in-
tensive care and perioperative set-
tings, respectively. Forty-thiee per-
cent of the nurses had high burnout
scores and a similar proportion were
dissatisfied with their current jobs.

Of the 232342 patients studied, 53813
(23.2%) experienced a major complica-
tion not present on admission and 4535
(2.0%) died within 30 days of admis-
sion, The death rate among patients with
complications was 8.4%. The surgical
case types and clinical characteristics of
the patient cohort are shown in TABLE 3.
Slightly more than half of patients
(51.2%) were classified in an orthope-
dic surgery DRG, with the next largest
group of patients (36.4%) undergoing di-
gestive tract and hepatobiliary surger-
ies. Chromic medical conditions, with the
excepton of hypertension, were rela-
tively uncommon among these pa-
tients, Patients who experienced com-

KA -6

plications and were included in our
analyses of failure-to-rescue were simi-
lar to the broader group of patientsin our
mortality analyses with respect to their
comorbidities, but orthopedic surgery
patients were less prominently repre-
sented among patients with complica-
tions than in the overall sample.

Staffing and Job Satisfaction
and Burnout

Higher emotional exhaustionand greater
Job dissatisfaction in nurses were strongly
and significantly associated with patient-
to-nurse ratios. TABLE 4 shows odds
ratios (ORs) indicating how much more
likely nurses in hospitals with higher
patient-to-nurse ratios were to exhibit
burnout scores above published norms
and to be dissatisfied with their jobs. Con~
trolling for nurse and hospital charac-
teristics resulted in a slight increase in
these ratios, which in both cases indi-
cated a pronounced effect of staffing, The
final adjusted ORs indicated that an
increase of 1 patient per nurse o a hos-
pital's staffing level increased burnoutand
Jobdissatisfaction by factorsof 123 (95%
(1, 1.13-1.34) and 1.15 {(95% C1, 1.07-
1.25), respectively, or by 23% and 15%.
This implies that nurses in hospitals with
8:1 patlent-to-nurse ratios would be 2.29
times as likely as nurses with 4:1 patient-
to-nurse ratios to show high emotional
exhaustion (ie, 1.23 to the 4th power for
4additional patients pernurse=2.29) and
1.75 imes as likely to be dissatisfied with
their jobs (ie, 1.15 to the 4th power for
4 additional patients per nurse=1,75).
Our data further indicate that, although
43% of nurses who report high burnout
and are dissatisfied with their jobs intend
to leave their current job within the next
12 months, only 11% of the nurses who
are not burned out and who remain sat-
isfied with their jobs intend to leave,

Staffing and Patient Mortality

and Fallure-to-Rescue

Among the surgical patients studied,
there was a pronounced effect of nurse
staffing on both mortality and mortal-
ity following complications, Tabie 4 also
shows the relationship between nurse
staffing and patiert mortality and failure-
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to-rescue (mortality following compli-
cations) when other factors were ig-
nored, after patient characteristics were
controlled, and after patient character-
istics and other hospital characteristics
(size, teaching status, and technology)
were controlled. Although the ORs re-
flecting the nurse staffing effect were
somewhat diminished by controlling for
patientand hospital characteristics, they
remained sizable and significant for both
mortality and failure-to-rescue (1.07;
93% CI, 1.03-1.12 and 1.07; 95% CI,
1.02-1.11, respectively). An OR of 1.07
implies that the odds of patient moral-
ity increased by 7% for every additional
patient in the average nurse’s workload
in the hospital and that the difference
from 4 to 6 and from 4 10 8 patients per
nurse would be accompanied by 14% and
31% increases in mortality, respectively
(ie, 1.07 to the 2nd power=1.14 and 1.07
to the 4th power=131),

These effects imply tha, all else being
equal, suhstantial decreases in mortal-
ity rates could result from increasing reg-
istered nurse staffing, especially for pa-
tients who develop complications, Direct
standardization techniques were used 10
predict excess deaths in all patients and
in patients with complications that would
be expected if the patient-to-nurse ratio
for all patients in the study were at vari-

ous levels that figure prominently in the

Californja staffing mandate debates. If the
staffing ratio in all hospitals was 6 pa-

tlents pernurse rather than 4 patients per

nurse, wewould expect 2.3 (95% CI, 1.1-
3.5} additional deaths per 1000 pa-

NURSE STAFFING AND HOSPITAL OUTCOMES

tients and 8.7 (95% (1, 3.9-13.5) addi-
tional deaths per 1000 patients with
complications. If the staffing ratio in all
hospitals was 8 patients per nurse rather

than 6 patients per nurse, we would ex-
pect 2.6 (95% CI, 1.2-4.0) additional
deaths per 1000 patients and 9.5 (95%
CI,3.8-15.2) additional deaths per 1000

Table 3. Characteristics of the Surgical Patients Included In Analyses of Mortality and

Failure-to-Rescue®

No., (%)
I ]
c Patients With
All Pationts Complications
Characteristic [N=232342) {n = 53 813
Men 101824 (43.7) 25610 (47.6)
Age, mean {SD} 58.3 {16.9) 64.2 (15.7)
Emergency admissions 83355 {27.3) 21541 (40.0} -
Deaths within 30 days of admisslon 4536 (2.0) 4535 (B.4)
Major Diagnostic Calegaries MDCs)
General eurgery
Diseases and disorders of the 54816 (23.8) 19002 (35.3)
chgestive systern MDC 6)
Diseeses and disorders of the hepatoblliary 20660 (12.8) 6804 (12.6)
systemn (MOC 7}
Diseases and dsorders of the skin, 12771 (5.5) a0 B
subcutaneous tissue, and breast (MDC )
Endoerine, nutritional, metabolic diseases, 4853 (2.1) 1635 (2.9}
and disorders (MDC 10)
. Orthopedic surgery
Dissases and disorders of the musculoskelstal 118945 (51.2} 17403 (32.9)
gysterm (MDC 8)
Vascular surgery :
Diseases ard disorders of the circulatory 11194 (4.8) 8059 {11.3)
system (MOC 5)
Medical history icomorbidities)
Congestive haart fallure 11785 (6.1) 5735 (10.7)
Antyihia 3965 (1.7) 1765 {3.3)
Aortic slencsls 2248 {1.0) 848 (1.6)
Hypeartansion TOR2Y (34.4) 20648 (38.4)
Carcer _ 28558 (12.3) 8074 {16.8)
Chronic obsiructive pulmonary dissase 19818 {8.5) 7612 (14.2)
Diabetee meliitus (insulin and noninaulin dependant) 31385 {13.5) 9587 (17.6)
Insulin-dependent diabates molihus 3607 (1.8) 1755 (3.3}

Wmmmmmmmmwammummmm

were identifiad in thelr ciacharge abetracts.

Table 4, Patient-to-Nurse Ratios With High Emotional Exhaustion and job Dissatisfaction Among Staff Nurses and With Patient Mortality and

Fallure-to-Rescue*
Oddes Ratio (85% Confidence interval)
f 1
- Adjusted for Adjusted for
_ P Nurse or Patient o Nuree or Patient and P
Unadjusted Value Characteristics Value Hoapital Charactaristics Value
Nurse outeomes
High emotional axhaustion 117 (1.10-1.26 <.001 1,17 (1.10-1.28) <001 1.23 (1.13-1,34) <.001
Job dissatisfaction 111 (1.03-1.19) 004 1,12 (1.04-1.19) frsil 1.15 {1.07-1.25) <,001
Patient outcomes
Mortailty 1.4 {1.08-1.19) <,001 1.09 {1.04-1,13) <.001 1.07 {1,03-1.12) <.001
Fajlure-t0-rescue 1.11 {1.06-1.17) 004 1.09 (1.04-1.13) 001 1.07 {1.02-1.11} <.001
) m(mmﬁawm%wﬂm:gmm miu' %mw mmgdm'g
e weare sax, asa .
type of unk. Patlent mmuhmmmmmmmmmmmmmwm
wars aciusted for high fechnology, teaching status, and stz (number of bads).
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patients with complications. Staffing hos-
pitals uniformly at 8 vs 4 patients per
nurse would be expected to entail 5.0
(95%CI, 2.4-7.6) excess deaths per 1000
patients and 18.2 (95% Cl, 7.7-28.7) ex-
cess deaths per 1000 complicated pa-
tents, We were unable to estimate ex-
cess deaths or failures assoclated with a
ratio of 10 patients per nurse (one of the
levels proposed in California) because
there were so few hospitals in our sample
staffed at that level.

COMMENT

Registered nurses constitute an around-
the-clock surveillance system in hospi-
tals for early detection and prompt inter-
vention when patients’ conditions
deteriorate. The effectiveness of nurse
surveillance is influenced by the num-
ber of registered nurses available to assess
patients on an ongoing basis. Thus, itis
notsurprising that we found nurse stafl-
ing ratios to be important in explaining
variation in hospital mortality, Numer-
ous studies have reported an associa-
tion between more registered nurses and
lower hospital mortality, but often as a
by-product of analyses focusing directly
on some other aspect of hospital
resources such as ownership, teaching
status, or anesthesiologist direc-
tion, 47364 Therefore, a simple search
for literature dealing with the relation-
ship between nurse staffing and patient
outcomes yields only a fraction of the
studies that have relevant findings. The
relative inaccessibility of this evidence
base might account for the influential

Audit Commission in England conclud-

ing recently that there is no evidence that

more favorable patient-to-nurse ratios

result in better patient outcomes, 2
Our results suggest that the Califor-

nia hospital nurse staffing legislation -

Tepresents a credible approach to re-
ducing mortality and increasing nurse
retention in hospital practice, if it can
be successfully implemented. More-
over, our findings suggest that Califor-
nia officials were wise to reject ratios
{avored by hospital stakeholder groups
of 10 patients to each nurse on medi-
cal and surgical general units in favor
of more generous staffing require-

1992 JAMA, October 23/30, 2002-—Vol 288, No. 16 (Reprinted)

ments of 5 to 6 patients per nurse. Qur
results do not directly indicate how
many nurses are needed to care for pa-
tients or whether there is some maxi-
mum ratio of patients per-nurse above
which hospitals should not venture.
Our major point is that there are de-
tectable differences in risk-adjusted
mortality and failure-to-rescue rates
across hospitals with different regis-
tered nurse staffing ratios.

In our sample of 168 Pennsylvania
hospitals in which the mean patient-to-
nurse ratio ranged from 4:1 to 8:1, 4535
of the 232342 surgical patients with the
clinical characteristics we selected died
within 30 days of being admitted. Our
Tesults imply that had the patient-to-
hurse ratio across all Pennsylvania hos-
pitals been 4:1, possibly 4000 of these pa-
tients may have died, and had it been 8:1,
more than 5000 of them may have died.
While this difference of 1000 deaths in
Pennsylvania hospitals across the 2 staff-
ing scenarios is approximate, it repre-
sentsa conservative estimate of prevent-
able deaths attributable to nurse staffing
in the state. Our sample of patients rep-
resents only about half of all surgical
cases in these hospitals, and other pa-
tients admitted to these hospitals are at
risk of dying and similarty subject to the
effects of staffing, Moreover, in Califor-
nia, which has nearly twice as many acute
care hospitals and discharges and an
overall inpatient mortality rate higher
than in our sample in Pennsylvania (2.3%
vs 2.0%), it would be reasonable to ex-
pect that the difference of 4 fewer pa-
tients per nurse might result in 2000 or
more preventable deaths throughout a
similar period.

Ourresuhs further indicate that nurses
in hospitals with the highest patient-to-
nurse ratios are more than twice as
10 expetience job-related burnout and
almost twice as likely to be dissatisfied
with their jobs compared with nurses in
the hospitals with the lowest ratios. This
effect of staffing on job satisfaction and
burnout suggests that improvements in
nurse staffing in California hospitals
resulting from the new legislation could
be accompanied by declines in nurse
turnover. We found that burnout and
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dissatisfaction predict nurses’ inten-
tions to leave their current jobs within
a year, Although we do not know how
many of the nurses who indicated inten-

tions to leave theirjobs actually did so; - - - vooe . ..

it seems reasonable to assume that the
4-fold diflerence in intentions across
these 2 groups translated to at least a
similar difference in nurse resigna-
tions. If recently published estimates of
the costs of replacing a hospital medi-
cal and surgical general unit and a
ctalty nurse of $42000 and $64000,
respectively, are correct, improving staff-
ing may not only save patient lives and
decrease nurse turnover but also reduce
hospital costs. *

Additional analysesindicate that our
conclusions about the effects of stafi-
ing and the size of these effects are simi-
lar under a variety of specifications, We
allowed the effect of nurse staffing to
be nonlinear (using a quadratic term)
and vary in stze across staffing levels (us-
ing dummy variables and interaction
terms) and found no evidence in this
sample of hospitals that additional reg-
istered nurse staffing has different effects
at differing staffing levels, Limiting our
analyses to general and orthopedic sur-
gery patienis and eliminating vascular
surgery patients (who have higher mor-
tality and complication rates) did not
affect our conclusions and effect-size
estimates. Also, our findings were not
changed by restricting attention to inpa-
tient deaths vs deaths within 30 days
of admission. Results were unaffected
by restricting analyses to patients who
were discharged after our staffing mea-
sures were obtained, rather than to the
patients who were discharged from 9
months before to 9 months following
the nurse surveys that produced our
staffing measures. They were also
unchanged by resiricting the sample of
rrses from which we derived our siaff-
ing measures to medical and surgical
nurses, as opposed to all stafl nurses,
Finally, they were neither altered by
adjusting for patient-to-licensed prac-
tical nurse ratios and patient-to-
unlicensed assistive personnel ratios
(neitherof which were related to patient
outcomes) nor affected by excluding the
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