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Abstract
As the primary providers of round-the-clock bedside care, nurses are well positioned to report on
hospital quality of care. Researchers have not examined how nurses’ reports of quality correspond
with standard process or outcomes measures of quality. We assess the validity of evaluating
hospital quality by aggregating hospital nurses’ responses to a single item that asks them to report
on quality of care. We found that a 10% increment in the proportion of nurses reporting excellent
quality of care was associated with lower odds of mortality and failure to rescue; greater patient
satisfaction; and higher composite process of care scores for acute myocardial infarction,
pneumonia, and surgical patients. Nurse reported quality of care is a useful indicator of hospital
performance.
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Nurses are in an ideal position to report on the quality of care in hospitals. They are the de
facto surveillance system overseeing the patient care experience. The work nurses do as the
primary bedside care provider and intermediary between patients and all other clinicians
intimately involves them in all aspects of patient care. Examples include direct care giving,
surveillance and monitoring of health status, emotional support for patients and families,
assistance with activities of daily living, interprofessional team collaboration, and patient
education. Thus, nurses’ perceptions of quality are built on more than an isolated encounter
or single process—they are developed over time through a series of interactions and direct
observations of care.

Quality of care has been at the forefront of researchers’ agenda for several decades because
healthcare quality measures are integral to the decision-making of regulators, consumers,
and purchasers (Chassin & Loeb, 2011; Donabedian, 1969, 1988; Institute of Medicine,
2001). Although there are well enumerated obstacles related to measuring healthcare quality
(Loeb, 2004), there are also underexplored opportunities. One such opportunity is the use of
nurses as informants about overall quality of care in the acute care hospital setting. There is
ample evidence that hospitals that are known to be good places for nurses to work (e.g.,
Magnet hospitals and other hospitals with good practice environments) have better outcomes
including nurse reported quality of care (L. Aiken et al., 2001, 2012; Leveck & Jones, 1996;
Shortell, Rousseau, Gillies, Devers, & Simons, 1991).
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Our purpose was to examine the association between nurse reported quality of care and
standard indicators of quality including patient outcomes measures (i.e., mortality, failure to
rescue, and patient satisfaction) and process of care measures. Establishing a correspondence
between nurse reported quality of care and measures from other sources could demonstrate
the validity of a single item quality of care measure.

Methods
Data and Sample

We conducted a retrospective secondary analysis of data to estimate the relationship
between nurse reported quality of care and standard hospital quality measures. We focused
our attention on adult, non-federal acute care hospitals from four states: California,
Pennsylvania, Florida, and New Jersey. Our primary data source for nurse reported quality
of care was the Multi-State Nursing Care and Patient Safety Study (L. Aiken et al., 2011)—a
survey of nurses’ work conditions and quality of care carried out in the four study states in
2006–2007. The sampling approach has been detailed previously (L. Aiken et al., 2011).
The nursing licensure lists in the four states established the sampling frame to survey nurses
directly via mail. Patient care hospital nurses were surveyed about features of their work
environment; they also provided the names of their employers, which allowed us to
aggregate their responses by hospital. The aggregated nurse-reported measures of the
hospital practice environment and quality of care were then linked to data from the 2006 to
2007 American Hospital Association Annual Survey of hospitals, which includes
information on hospital structure, services, personnel, facilities, and financial performance
from nearly all U.S. hospitals.

We used data from other sources to examine hospital quality from a variety of perspectives.
We used the administrative databases based on hospital discharge abstracts for all patients
from the four study states to identify the patient level outcomes of 30-day inpatient mortality
and failure to rescue among surgical patients. These databases also provided patient
demographic information and information on other diagnoses and procedures that allowed
for risk adjustment.

Data on patient assessments of their care experience from the Hospital Consumer
Assessment of Healthcare Providers and Systems (HCAHPS) survey were obtained from the
Centers for Medicare and Medicaid Services (CMS) publicly available Hospital Compare
website. The 27-item HCAHPS survey asks a sample of patients in all Medicare
participating hospitals to evaluate their short term, acute care hospital experience. The data
are then risk-adjusted and aggregated to the hospital level before being released quarterly to
the public (Giordano, Elliott, Goldstein, Lehrman, & Spencer, 2010).

We also used publicly available process of care data from CMS made available through the
Hospital Compare website. As part of its Hospital Quality Initiative, CMS worked with the
Hospital Quality Alliance to implement a national public reporting system of hospital
quality measures endorsed by the National Quality Forum. Hospitals participating in the
CMS Inpatient Prospective Payment System are required to publicly report these data in
order to receive their entire annual payment update. Under the Value-Based Purchasing
Program set forth in the Affordable Care Act, hospitals will receive incentive payments, not
just for reporting, but for achieving standards and improving in many of these areas (Centers
for Medicare & Medicaid Services, 2011). The hospital level data we used corresponded to
the period of July 2006 to June 2007. Each hospital reported on core process of care
measures related to heart failure, pneumonia, acute myocardial infarction, and surgical care
(Table 1).
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Our final sample of hospitals (N = 396) was limited to adult, non-federal acute care hospitals
with Hospital Compare data, at least 50 surgical discharges annually, and no fewer than 10
direct care nurse respondents to the survey. A total of 16,241 nurses—41 nurses per hospital
on average—contributed to the aggregated hospital level measures of nurse reported quality
of care. The study was approved by the university institutional review board.

Measures
Nurse reported quality—The quality of nursing care in each hospital was assessed using
a single item that asked nurses to respond to the following question: “How would you
describe the quality of nursing care delivered to patients in your unit?” The self-report
responses 2 included: Excellent, Good, Fair, and Poor. Our hospital level measure is the
percentage of nurses reporting that the quality of nursing care was excellent. We assessed
the reliability of nurses’ report of quality by calculating the intraclass correlation (ICC [1,k])
using a one-way analysis of variance. The ICC was .61 indicating that there was adequate
agreement among individual nurses to aggregate reports of quality to the hospital level
(Glick, 1985). Researchers working with a different hospital sample have reported an ICC
of .73 (Kutney-Lee, Lake, & Aiken, 2009). This single item aggregated to the hospital level
has also been used in a number of empirical papers (L. Aiken et al., 2001, 2012; Sochalski,
2004). This measure was aggregated to the hospital level for all of our analyses.

Mortality and failure to rescue—We used the annual hospital discharge abstract
databases available from the four states to measure 30-day inpatient mortality and failure to
rescue. Failure to rescue is defined as the death of a surgical patient who experienced a
complication. Our focus was on patients undergoing general, orthopedic, or vascular surgery
between the ages of 21 and 85. Both 30-day inpatient mortality and failure to rescue were
measured as nominal binary variables at the patient level.

To identify the subset of surgical patients who experienced complications for the failure to
rescue measure, the ICD-9-CM secondary diagnosis and procedure codes were used to
identify 39 clinical events indicating a complication (Silber et al., 2007). Discharges against
medical advice were excluded. Surgical patients are an appealing population to study
because they are prevalent in most general acute care hospitals, and risk adjustment
approaches have been refined for use with administrative data related to outcomes in this
population (Silber et al., 2007, 2009). Our models included patient level measures of sex,
age, transfer status, Elixhauser’s 27 comorbidity indicators (excluding fluid and electrolyte
disorders and coagulopathy; Elixhauser, Steiner, Harris, & Coffey, 1998; Glance, Dick,
Osler, & Mukamel, 2006; Quan et al., 2005), and 61 dummy variables that indicate type of
surgery in order to account for variation in patient characteristics.

Patient experience—The Hospital Compare website publicly reports a set of 10
HCAHPS measures that are aggregated to the hospital level and risk-adjusted prior to
release. We used the two HCAHPS global measures indicating the percent of patients who
rated the hospital 9 or 10 out of 10 (high), and the percent of patients who would definitely
recommend the hospital to friends and family.

Process of care—The Hospital Compare website also reports on process of care—how
frequently hospitals provide the treatments that are known to lead to the best outcomes for
patients hospitalized for acute myocardial infarction, heart failure, pneumonia, and surgery.
There were eight process measures for acute myocardial infarction (e.g., aspirin at arrival);
four process measures for heart failure (e.g., smoking cessation counseling); seven measures
for pneumonia (e.g., appropriate initial antibiotic selection); and three process measures for
surgical care improvement (e.g., prophylactic antibiotic consistent with guidelines; Table 1).
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We used The Joint Commission’s (2007) approach to calculate a summary score across all
measures for each condition at the hospital level. The summary score is a proportion that
reflects how many times the hospital performed the appropriate action divided by the
number of opportunities the hospital had to provide appropriate care.

Hospital covariates—Structural characteristics of hospitals have been associated with
differences in patient quality outcomes (Ayanian & Weissman, 2002; Brennan et al., 1991;
Hartz et al., 1989). Thus, we linked data from the 2006 to 2007 American Hospital
Association annual survey of hospitals on structural characteristics of hospitals to account
for these differences. We measured hospital size based on the number of staffed and licensed
beds to create an ordinal measure of small (≤100 beds), medium (101–250 beds), and large
hospitals (≥251 beds). Teaching intensity was measured as the ratio of the number of
physician residents and fellows to hospital beds to create an ordinal measure of non-teaching
(no residents), minor teaching (1:4 ratio or less), and major teaching (>1:4 ratio). We
considered hospitals that performed open heart surgery, organ transplantation, or both, as
having a greater capacity for technological services compared to other hospitals, resulting in
a binary technology variable. We also included an indicator for the state where the hospital
was located.

To put our findings regarding nurse reported quality in context, we examined the
relationship between nurses’ reports of quality and hospitals known for nursing excellence—
those with high scores on the Practice Environment Scale of the Nursing Work Index (PES-
NWI) as well as hospitals recognized as Magnet hospitals. The PES-NWI is a National
Quality Forum-endorsed Nursing Care Performance Measure (Lake, 2002). The instrument
consists of five subscales: nurse participation in hospital affairs; nurse manager ability,
leadership, and support of nurses; staffing and resource adequacy; nursing foundations for
quality of care; and collegial nurse–physician relations. Nurses responding to the survey
indicated their level of agreement with whether particular organizational features were
present in their job. For each hospital, we calculated subscale measures by averaging the
values of all items in the subscale for all the nurses in the hospital. We then created a
categorical summary measure for each hospital that has demonstrated good predictive
validity. Hospitals above the median on 4 or 5 subscales were classified as having good
work environments; hospitals above the median on 2 or 3 subscales were classified as
having mixed work environments; and hospitals above the median on only 1 or no subscales
were classified as having poor work environments (L. Aiken, Clarke, Sloane, Lake, &
Cheney, 2008; Friese, Lake, Aiken, Silber, & Sochalski, 2008).

Magnet hospitals are hospitals recognized by the American Nurses Credentialing Center
(ANCC) for quality patient care and nursing excellence. The Magnet Recognition Program®

is a voluntary process that has formalized standards for nursing leadership, strong
representation of nursing in organization management, and interdisciplinary collaboration
among healthcare professionals (Drenkard, 2010; McClure & Hinshaw, 2002). Magnet
recognition has now been incorporated into national hospital ranking and benchmarking
programs including U.S. News and World Report Best Hospitals rankings and the Leapfrog
Group hospital ratings (The Leapfrog Group, 2011). We used data from the ANCC to
categorize hospitals as Magnet versus non-Magnet hospitals, using a binary variable in the
predictive models.

Analysis
Descriptive analyses including frequency distributions, measures of central tendency,
dispersion, and bivariate correlations were evaluated. We examined how hospitals known
for nursing excellence—those with high scores on the PES-NWI and Magnet hospitals—
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varied in terms of nurse reported quality of care. We then used logistic regression models to
estimate the relationship between hospital level nurse reported quality of care and the patient
level binary outcomes of mortality and failure to rescue. Standard errors and significance
levels were estimated using procedures that corrected for heteroscedasticity and accounted
for clustering of patients within hospitals (White, 1980; Williams, 2000). Ordinary least
squares regression models were used where the outcomes were hospital level percentages, in
the case of the HCAHPS scores, and hospital level proportions in the case of the process of
care composite scores from the Hospital Compare database. Analyses were completed using
SAS version 9.3 (SAS Institute, Cary, NC) and STATA version 12 (STATACorp, College
Station, TX).

Results
There were 396 hospitals from California, Florida, Pennsylvania, and New Jersey (Table 2).
Most of the hospitals in our sample were not for profit. Only a small number of hospitals
were considered major teaching institutions. Most were either non-teaching or had a minor
teaching role as reflected by their resident physician to bed ratio. At the hospital level, the
mean percentage of nurses reporting that quality of care on their unit was excellent was 29%
(SD = 12%).

Our regression models showed that nurse reported quality of care, measured at the hospital
level as the percentage of nurses reporting quality as excellent, was a significant predictor of
both outcomes and process measures that indicate quality care. These relationships persisted
after controlling for potential confounds. In patient level outcomes models we found that
after accounting for individual patient characteristics and hospital structural features, each
10% increment in the proportion of nurses in the hospital reporting that the quality of care
on their unit was excellent was associated with 5% lower odds of both mortality (OR = 0.95,
95% CI = 0.92–0.98) and failure to rescue (OR = 0.95, 95% CI = 0.92–0.98) for surgical
patients (Table 3).

Nurses’ reports of quality were also associated with hospital level scores indicating patients’
evaluations of their hospital care experiences (Table 4). Each additional 10% in the
proportion of nurses reporting that the quality of care excellent was associated with a 3.7
point (p < .001) increase in the percentage of patients who would definitely recommend the
hospital. Likewise, a 10% increase in nurse reported quality of care as excellent was
associated with a 3.1 point (p < .001) increase in the percentage of patients rating the
hospital as a 9 or 10 (on a scale of 0–10).

Our results suggest that nurse reported quality is related to hospital level process of care
composite measures for acute myocardial infarction, pneumonia, and surgery (Table 4). The
relationship was not statistically significant for heart failure. The average myocardial
infarction composite score was 93.96 (SD = 5). This suggests that hospitals performed the
recommended care for myocardial infarction patients about 94% of the time on average. Our
models suggest that each 10% increment in the proportion of nurses reporting that the
quality of care was excellent was associated with a 0.6 point (SE = 0.2, p < .001) increase in
the composite. The average composite score for pneumonia was 84.77 (SD = 6.5); each
additional 10% increment in the proportion of nurses reporting that the quality of care on
their unit was excellent was associated with a 0.9 point (SE = 0.3, p < .001) increase in the
composite. Hospitals had an average surgical composite score of 76.57 (SD = 11.91). Our
models suggest that the surgical composite score was 2.0 points (SE = 0.4, p < .001) higher
for each additional 10% increase in the proportion of nurses reporting excellent quality.
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Finally, we wanted to confirm that nurses were reporting higher quality of care in the places
where evidence suggests we should expect higher quality of care. Notched box plots (Fig. 1)
show that the median proportion of nurses reporting quality as excellent was significantly
different between hospitals with good, mixed, and poor practice environments as measured
by the PES-NWI. The proportion of nurses who reported excellent quality was greater in
hospitals with good compared to mixed practice environments and mixed compared to poor
practice environments. There is strong evidence that any two medians differ at a statistically
significant level where the notches of two plots do not overlap (McGill, Tukey, & Larsen,
1978). Similarly, when we examined Magnet compared to non-Magnet hospitals (Fig. 2), we
found that nurses in Magnet hospitals had a statistically significant higher median proportion
of nurses reporting excellent quality.

Discussion
Our findings illustrate a straightforward premise: asking nurses—the providers most familiar
with patients’ bedside care experiences—to gauge hospital quality of care offers a reliable
indication of quality that is reflected in patient outcomes and process of care measures.

Nurse reported quality was associated with all of the outcomes we assessed including
mortality, failure to rescue, and patients’ reports of the care experience. Nurse reported
quality was also consistent with process indicators related to the care of patients with
pneumonia, acute myocardial infarction, and surgery. Compared to other hospitals, higher
proportions of nurses working in hospitals with good practice environments and in Magnet
recognized hospitals reported that the quality of care in their workplace was excellent.

Many studies have used nurses’ reports of quality as an outcome measure (L. Aiken et al.,
2001, 2012; Kutney-Lee et al., 2009; Sochalski, 2004). Our findings suggest that nurse
reported quality of care is indeed a valid indicator that reflects differences in quality as
measured by standard patient outcomes and process indicators. The conceptual basis for
using nurses as reliable and valid informants about the quality of care in the hospital in
which they work is well grounded in organizational sociology (L. Aiken & Patrician, 2000;
M. Aiken & Hage, 1968; Georgopoulos & Tannenbaum, 1957; Shortell et al., 1991). Quality
is generally assessed through structural, process, or outcomes measures (Donabedian, 1966).
The most direct way to evaluate quality is to examine the care process itself. Obtaining
information from nurses takes advantage of their unique perspective within the caregiving
context. Nurses have insight into aspects of quality—patient–provider interactions, patient
and family education and support, interprofessional collaboration, interface of frontline staff
with management, and integration of technology and information systems—that are not
always documented in the medical record but often make the difference between good and
bad outcomes.

Our findings highlight the potential utility of using nurses as informants regarding quality of
care for future research and quality reporting. Although the patient’s perspective is the most
relevant quality of care indicator, there are complementary benefits that could be gained by
asking nurses to report on quality. Nurses are convenient and accessible as respondents.
Their perspective and presence at virtually all points of patient care makes nurses a valuable
source of information across the institution. Nurses can also report on quality in settings
where patients may be less able to report such as in critical care, end of life, or pediatric
settings. In many institutions, nurses are already providing data for benchmarking and
quality improvement; an example is the American Nurses Association’s National Database
of Nursing Quality Indicators™ (NDNQI®).
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A single item measure of quality of care from nurses’ perspective may provide an efficient
approach for quality monitoring, reporting, and benchmarking. Like Magnet recognition, the
message to consumers and potential nurse employees could be informative—the nurses say
that the quality of care at this hospital is excellent. The measure would complement existing
multi-item scales related to the practice environment such as the PES-NWI, as well as the
other measures collected by organizations, such as NDNQI, The Joint Commission, The
Leapfrog Group, and CMS. Measures of the practice environment combined with process
measures and measures of quality from multiple perspectives would provide a more
complete picture of hospital performance.

A limitation of this study is that it was cross-sectional and only allowed us to examine
associations. Although we do not have a national sample of hospitals, the hospitals in the
four states we studied represent approximately 20% of annual hospitalizations in the U.S.
The process measure composite scores in our sample are similar to national scores reported
in the literature (The Joint Commission, 2007). The HCAHPS scores in our sample are
slightly lower than national scores reported in the literature: 63% nationally for the overall
hospital rating as high compared to 59% in our sample; and 67% nationally for the measure
of recommending the hospital to family and friends compared to 65% for our sample
(Centers for Medicare & Medicaid Services, 2012). Our numbers are comparable with those
that CMS reported at the state level. Additional work that examines the relationship between
nurse reported quality and other outcomes, as well as in other samples, including
international contexts, is necessary.

Conclusion
Nurses’ presence at the bedside with patients, from admission through discharge, makes
them reliable informants regarding the quality of patient care at a hospital. Our findings
confirm that nurses’ perceptions of quality correspond with other indicators of quality
including the outcomes measures of mortality, failure to rescue, and patient satisfaction, as
well as process of care measures. For a complete picture of hospital performance, data from
the practitioners who provide the majority of patient care is essential. Nurse reported quality
of care can be a valuable indicator of hospital quality.
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FIGURE 1.
Percentage of nurses reporting quality of care as excellent in hospital with poor, mixed, and
good nurse practice environments. Note: If the notches of two plots do not overlap this is
strong evidence that the two medians differ significantly at the 0.05 level.
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FIGURE 2.
Percentage of nurses reporting quality of care as excellent in magnet recognized hospitals
and non-magnet hospitals. Note: If the notches of two plots do not overlap this is strong
evidence that the two medians differ significantly at the 0.05 level.
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Table 1

Process of Care Measures for Composite Score

Indicators Description

Heart failure

  Discharge instructions If discharged home, received written discharge instructions or educational material
addressing all of the following: activity level, diet, discharge medications, follow-up
appointment, weight monitoring, and what to do if symptoms worsen

  Left ventricular functional assessment Evaluation of left ventricular function occurred before arrival, during hospitalization, or
planned for after discharge

  ACEI or ARB at discharge If ventricular systolic dysfunction and no contraindications, prescribed an ACEI or ARB at
discharge

  Smoking cessation counseling If a history of smoking cigarettes in the past year, received smoking cessation advice or
counseling during the hospital stay

Pneumonia

  Appropriate initial antibiotic Received initial antibiotic regimen consistent with current guidelines within first 24 hours

  Initial antibiotic timing Received first dose of antibiotics within 4 hours after arrival at the hospital

  Initial blood culture timing Initial blood culture specimen was collected before the first hospital dose of antibiotics

  Influenza vaccination Patients >50 years discharged October–February screened for influenza vaccine and
vaccinated if indicated

  Pneumococcal vaccination Patients >65 years screened for pneumococcal vaccine status and vaccinated if indicated

  Oxygenation assessment Assessment of arterial oxygenation within 24 hours of arrival

  Smoking cessation counseling If a history of smoking in the past year, received smoking cessation counseling

Acute myocardial infarction

  Aspirin at arrival Received aspirin within 24 hours before or after hospital arrival

  Aspirin at discharge Prescribed aspirin at hospital discharge

  ACEI or ARB at discharge If left ventricular systolic dysfunction, prescribed an ACEI or ARB at discharge

  Beta-blocker on admission Prescribed a beta-blocker at hospital admission

  Beta-blocker at discharge Prescribed a beta-blocker at discharge

  Smoking cessation counseling If a history of smoking cigarettes during the year before hospital arrival, received smoking
cessation advice or counseling during the hospital stay

  Fibrinolytic therapy within 30 minutes If ST-segment elevation or left bundle branch block on theECG closest to arrival time,
received fibrinolytic therapy within 30 minutes of arrival

  Primary PCI within 30 minutes If ST-segment elevation or left bundle branch block on theECG closest to arrival time
received primary percutaneous coronary intervention within 30 minutes of arrival

Surgical care improvement project

  Prophylactic antibiotic within 1 hour prior to
surgical incision

Prophylactic antibiotics initiated within 1 hour prior to surgical incision as indicated

  Prophylactic antibiotic selection Received prophylactic antibiotics consistent with current guidelines

  Prophylactic antibiotics discontinued within 24
hours after surgery end time

Prophylactic antibiotics discontinued within 24 hours after anesthesia end time

Note: ACEI, angtiotensin converting enzyme inhibitor; ARB, angiotensin II receptor blockers. All items are reported as aggregated hospital
percentages.
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Table 2

Characteristics of Study Hospitals (N = 396)

Hospital Characteristics n %

Hospital state

  California 169 43

  New Jersey 39 10

  Pennsylvania 88 22

  Florida 100 25

Teaching status

  None 196 50

  Minor teaching 168 42

  Major teaching 32 8

Technology status

  High 198 50

  Low 198 50

Size (number of beds)

  ≤100 28 7

  101–250 171 43

  ≥251 197 50

Ownership

  For profit 29 7

  Non-profit 294 74

  Government, non-federal 73 18

Note: Percentages may not sum to 100 due to rounding. All measures are at the hospital level.
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