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Background: Operational failures, defined as the inability of the work system to reliably provide information, services, and
supplies needed when, where, and to who, are a pervasive problem in U.S. hospitals that disrupt nurses’ ability to provide safe
and effective care.

Objectives: We examined the relationship between operational failures, patient satisfaction, nurse-reported quality and safety,
and nurse job outcomes (e.g., burnout and job satisfaction) and whether differences in hospital work environments explained the
relationship.

Methods: We conducted a cross-sectional analysis using population-based survey data from 11,709 registered nurses in 415
hospitals who participated in the RN4CAST-US nurse survey (2015–2016) and the 2016 Hospital Consumer Assessment of
Healthcare Providers and Systems (HCAHPS) survey. The RN4CAST-US nurse survey focused on hospital quality and safety, job
outcomes, and hospital work environments. The HCAHPS survey collected publicly reported patient data on their satisfaction
with their care. Operational failures were evaluated using an eight-item composite measure that assessed missing supplies,
orders, medication, missing/wrong patient diet, electronic documentation problems, insufficient staff, and time spent on
workarounds and nonnursing tasks. Multilevel regression models were used to test the hypothesized relationships.

Results: Operational failures were associated with low patient satisfaction scores, poor quality and safety outcomes, and poor
nurse job outcomes, and those associations were partly accounted for by hospital work environments.

Discussion: Operational failures prevent high-quality care and positive patient and nurse outcomes. Operational failures and the
hospital work environment should be targeted simultaneously to maximize quality improvement efforts. Hospital leadership
should work with frontline staff to identify and target the sources of operational failures in nursing units. Improvements to
hospital work environments may reduce the occurrence of operational failures.
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The Institute of Medicine’s report “To Err Is Human:
Building a Safer Health System” (Institute of Medicine,
2000) created an impetus for research on systems-level

interventions to improve patient safety. This report estimated
that as many as 98,000 individuals in the United States die each
year as a result of preventable medical errors—many of which
are attributable to operational failures (Institute of Medicine,
2000)—and the inability of the work system to reliably provide
information, services, and supplies needed when, where, and
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to who (Tucker, 2004). Twenty years later, operational failures
(Hendrich et al., 2008; Tucker, 2004; Tucker et al., 2014;
Tucker & Spear, 2006) and preventable medical harm related
to operational failures (Bates & Singh, 2018) remain a pervasive
problem in U.S. hospitals. On average, nurses encounter an op-
erational failure once every 37 minutes (Tucker et al., 2014).
Common operational failures in hospitals includemissingmed-
ications and supplies, incorrect orders, broken equipment, and
electronic documentation problems (Tucker, 2004).

In response to operational failures, healthcare professionals,
such as nurses and physicians, often engage in workarounds—
an intentional effort to create the desired result despite the obsta-
cle (Halbesleben et al., 2010; Tucker et al., 2014) and circumvent
safety protocols in order to complete necessary work (Hendrich
et al., 2008; Tucker, 2004; Tucker et al., 2014; Tucker & Spear,
2006). When a nurse encounters an operational failure,
they are faced with the decision of whether to perform a
workaround. When a workaround is performed, it is often
to complete a care task quicker than the established formal
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procedures, allowing for the progression to other tasks (Lalley,
2014). Some operational failures disrupt work processes so
severely that the task can only be accomplished using a
workaround or not at all. This decision may be influenced
by several factors, including the sheer burden of operational
failures in their respective care setting. Research has docu-
mented that, on average, nurses spend 10% of their time engag-
ing in workarounds to address operational failures (Hendrich
et al., 2008; Tucker, 2004). Although workarounds can solve
the immediate problem, they also enable failures to reoccur
if no attempt is made to address problems systematically.
Workarounds can increase the risk of medical errors and limit
the organizational leadership’s observation of problems and
thus efforts to remove the causes (Tucker et al., 2014;
Tucker & Spear, 2006). Prior research suggests that opera-
tional failures are likely to correlate with low patient satis-
faction, poor quality and safety outcomes for patients, and
poor work experiences for clinicians who encounter such
failures (Tucker, 2004). However, to date, no research has
examined whether and how operational failures vary across
hospitals or the factors that might mitigate or disrupt the ef-
fect of operational failures on outcomes for patients and cli-
nicians across hundreds of hospitals. We also categorized
operational failures as attributes of the organization, which
is consistent with the suggestion that operational failures
are system features, as well as their solutions (Institute of
Medicine, 2000). Although prior research has documented
many beneficial effects of positive work environments for
patients and clinicians, it has not considered how the work
environment and operational failures may relate to one an-
other and the outcomes. Understanding these relationships
is critical for identifying both the sources of operational fail-
ures and opportunities for hospital work system improve-
ments to reduce the incidence of operational failures and
any subsequent poor outcomes.

In this study, we focused on nurses because of the centrality
and complexity of their roles in caring for patients whose condi-
tions are continuously changing (Tucker & Spear, 2006), their
dependence on operational systems to care for patients, and
their well-documented exposure to frequent operational failures
(Hendrich et al., 2008; Tucker, 2004; Tucker et al., 2014; Tucker
& Spear, 2006). We also examined the work environment be-
cause hospital work environments vary considerably from one
institution to the next and are associated with a wide range of
quality and safety outcomes for patients (Aiken et al., 2008,
2011; Lasater & McHugh, 2016; Lee et al., 2018). Prior work de-
fines a positive work environment for nurses as an organization
that supports professional nursing through characteristics such
as effective nurse leadership, nurse participation in hospital af-
fairs, responsiveness to problems identified by frontline clini-
cians, and teamwork-oriented nurse–physician relationships
(Lake, 2002). This study aimed to inspect the relationships be-
tween operational failures, hospital work environment, patient
Copyright © 2022 Wolters Kluwer H
satisfaction, nurse-reported quality, safety, and nurse job out-
comes. Our hypotheses were as follows:

1. Operational failures are associated with lower patient
satisfaction scores.

2. Operational failures are associated with poor nurse-reported
job quality and safety outcomes.

3. Operational failures occur less frequently in positive work envi-
ronments; thus, the association between operational failures
and patient satisfaction and nurse outcomesmay be partially ac-
counted for by differences across hospital work environments.

METHODS

Study Design and Sample

Weconducted a cross-sectional analysis of secondary data using
population-based nurse survey data from the RN4CAST-US
Study (2015–2016), hospital data from the American Hospital
Association (AHA) Annual Survey (2015), and patient satisfaction
data from the Hospital Consumer Assessment of Healthcare Pro-
viders and Systems (HCAHPS) survey (2016). The analytic sam-
ple included 11,709 registered nurses who participated in the
RN4CAST-US survey in 415 hospitals in four states (California,
Florida, New Jersey, and Pennsylvania), which also participated
in the HCAHPS survey.

Data Source

Nurse survey data were collected as part of the RN4CAST-US
survey between 2015 and 2016 in California, Florida, New
Jersey, and Pennsylvania. Over 20% of U.S. hospital admissions
occur in these four states. The survey was sent to a 30% ran-
dom sample of nurses in participating hospitals in the four
states. Surveysweremailed to nurses’home addresses; they re-
quested detailed information about the quality and safety of
care in their employing hospital, including validatedmeasures
ofwork environment and questions about the degree towhich
various operational failures were present in theirwork setting.
Nurse responses were aggregated at the hospital level and
linked tohospital organizational data fromAHAandpatient sat-
isfaction data from the HCAHPS survey. A full description of
the nurse survey methods is reported elsewhere (Lasater
et al., 2019). Our sample was restricted to adult, nonfederal,
acute care hospitals with at least 10 nurse respondents. We
had an average of about 28 nurse respondents per hospital.
We excluded survey respondents who were not staff nurses
providing direct patient care.

The HCAHPS survey collected information on patients’
hospital experiences in short-term, acute care hospitals. Eligi-
ble patients include adults receiving medical, surgical, or ma-
ternity care with an overnight stay or longer who are alive at
discharge (Centers for Medicare & Medicaid Services [CMS],
2021). A random sample of these patients is surveyed after dis-
charge (48 hours to 6 weeks postdischarge) using one of four
modes of administration: mail, telephone, mixed, and interac-
tive voice response (CMS, 2021). Per the CMS, these data are
ealth, Inc. All rights reserved.
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risk-adjusted for patient mix and mode of administration
and are publicly available on the Hospital Compare website
(https://www.medicare.gov/hospitalcompare/search.html). The
mean response rate across hospitals in this sample was
25.5%. Data from 2016were used for this study to correspond
as closely as possible with the timing of the nurse survey.

Measures

Operational Failures No standardized instrument was avail-
able to measure hospital operational failures; therefore, we
used items from the nurse survey to develop a hospital com-
posite measure of operational failures with good internal con-
sistency. The nurse survey inquired about the degree towhich
various operational failures were present in nurses’ hospital
practice settings. Nurses were asked, “How frequently is your
work interrupted or delayed by the following?” Six itemswere
listed (missing supplies, missing orders, missing medications,
missing/wrong patient diet, electronic documentation system
problems or errors, and insufficient staff), and each was scored
on a 3-point scale: “never,” “rarely/occasionally,” or “frequently.”
The survey also included two global items: “How much of your
workday is spent onworkarounds for the problems above?” and
“Howmuch of your day is spent on nonnursing tasks?” For each
of the two global items, nurses could respond, “None of my
day,” “A small part of my day,” or “A large part of my day.” All
items were measured on a scale of 1–3, with a higher score indi-
cating more frequent operational failures. We created an
eight-item composite measure of operational failures calculated
as the mean of the six specific items and the two global items
for each nurse. Nurses’ composite scores were then aggregated
at the hospital level to create a continuous hospital-level sum-
mary measure (Cronbach’s α = .80).

Work Environment Work environment was measured using
the 31-item Practice Environment Scale of the Nursing Work
Index (Lake, 2002) endorsed by the National Quality Forum.
The Practice Environment Scale of the Nursing Work Index
comprises five subscales: nurse participation in hospital affairs;
nursing foundations for quality care; nurse manager ability,
leadership, and support; staffing and resource adequacy; and
nurse–physician relations. Nurses indicated the extent to
which they agreed that factors related to each subscale were
present in their hospitals using a 1–4 Likert scale, with a higher
number indicating a more favorable work environment. Inter-
nal consistency coefficients (Cronbach’s α) for the five sub-
scales range from .71 to .84 (Lake, 2002). Intraclass correlation
coefficients are within generally accepted values (.86–.96;
Lake, 2002). Hospital-level work environment measures were
created by aggregating nurses’ responses to items within each
subscale and calculating a continuous hospital-level summary
measure ranging between 1 and 4 (Verran et al., 1995).We ex-
cluded the staffing and resource adequacy subscale from the
composite work environment measure because of collinearity
Copyright © 2022 Wolters Kluwer
with the operational failure survey item on the frequency of
insufficient staff.

Patient Satisfaction The29-itemHCAHPS survey is reported
as a set of 10 measures (six composite measures, two individ-
ual items, and two global items) related to communication
with nurses and doctors, the responsiveness of hospital staff,
the hospital environment’s cleanliness and quietness, commu-
nication about medicine, discharge information, overall hospi-
tal rating, and whether they would recommend the hospital
(CMS, 2021). All 10 measures were used in this study.

Nurse-Reported Quality and Safety Outcomes Nurse-
reported quality and safety outcomes were measured in three
domains: global quality measures, adverse events, and missed
nursing care (Aiken et al., 2013; Ausserhofer et al., 2014;
McHugh & Stimpfel, 2012). For global quality, nurses were
asked to rate the quality of their unit as poor, fair, good, or ex-
cellent. This item was dichotomized as good/excellent versus
poor/fair. Nurses were also asked to provide a safety grade
for their hospital, which we dichotomized as poor/failing ver-
sus acceptable/very good/excellent. To assess the frequency
of adverse events, which indicate unsafe care, nurses were
asked how frequently four events occurred in their units:
healthcare-associated infections, patient falls with injury, pres-
sure ulcers, and medication errors. We dichotomized fre-
quency as once a month or more often (1) versus a few times
a year or fewer (0). Tomeasuremissed nursing care, we calcu-
lated the number of tasks (out of 13 listed in the survey) nurses
reportedbeing unable to complete because of timeconstraints
on their last shift. We then created an indicator variable for
whether seven or more tasks were not completed on the last
shift (Ausserhofer et al., 2014). Dichotomization of outcomes
was completed by collapsing categories after preliminary anal-
yses revealed no significant associations between operation
failures, work environments, and outcomes were lost as a re-
sult (Knoke & Burke, 1980; Sloane & Morgan, 1996).

Nurse Job Outcomes Nurse job outcomes measures in the
survey included burnout, job dissatisfaction, and intent to
leave (McHugh et al., 2011). Burnout was measured using
the validated nine-item emotional exhaustion subscale of
the Maslach Burnout Inventory (Maslach & Jackson, 1986).
Consistent with published norms for burnout among health
professionals, emotional exhaustion scores of 27 or above
were considered high burnout (Maslach & Jackson, 1986).
Job dissatisfaction was measured using a single item asking
nurses how satisfied they are with their current positions,
which we dichotomized as very dissatisfied/a little dissatis-
fied versus moderately satisfied/very satisfied. Finally, intent
to leave—considered another indicator of dissatisfaction—
was measured using a single item asking nurses if they intend
to leave their current position within a year (yes/no).
 Health, Inc. All rights reserved.

https://www.medicare.gov/hospitalcompare/search.html


Nursing Research • January/February 2023 • Volume 72 • No. 1 Work Environment and Operational Failures 23
CovariatesWeadjusted all statistical models for several hospi-
tal characteristicsobtained from the2015AHAhospital survey:
size, teaching status, and technology status. Hospital size was
categorized by the number of beds: <100, 100–250, or >250.
Teaching status was categorized as nonteaching (no residents
or fellows), minor teaching (1:4 residents/fellows-to-bed ratio),
and major teaching (>1:4). Hospitals with facilities for open-
heart surgery, major organ transplants, or both were classified
as high technology. The statistical models for nurse job out-
comes and nurse-reported quality and safety outcomes con-
trolled for nurse respondent characteristics, including age, gen-
der, and education (bachelor’s degree: yes/no). The statistical
patient satisfaction models controlled for the hospital-specific
HCAHPS response rate.

Statistical Analysis

The distributions of operational failures, work environments,
other hospital characteristics, patient satisfaction, and nurse-
reported outcomes were examined for the full sample, as well
TABLE 1. Hospital Characteristics

Hospital characteristics (N

Nurse work environment composite score, mean (SD) 2.9
Collegial nurse–physician relations 3.1
Nursing foundations for quality of care 3.0
Nurse manager ability, leadership, and

support of nurses
2.7

Nurse participation in hospital affairs 2.6
Hospital teaching status, n (%)

None 169
Minor (1:4 resident-to-bed ratio) 200
Major (>1:4 resident-to-bed ratio) 46

Hospital technology status, n (%)
Low 154

High 258
Bed size, n (%)

<100 8
100–250 156
>250 251

State, n (%)
California 168
Florida 110
New Jersey 45
Pennsylvania 92

HCAHPS response rate, mean (SD) 25.5

Note.Operational failures composite score and individual items
more frequent operational failures. Hospital-level measures of
sponses to the six individual items and the two global items an
(Cronbach’s α = .80). Work environment composite score and
indicating a more favorable work environment. Hospital-level m
nurses’ responses to itemswithin each subscale and calculating
of the four subscales across all study hospitals were used to clas
median), “mixed” (one or two subscales above the median), or
ronments. HCAHPS = Hospital Consumer Assessment of Healt
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as for the subsamples of hospitals in each nurse work environ-
ment category. Multilevel regression models were used to test
the hypothesized relationships between operational failures,
the nurse work environment, patient satisfaction, and nurse-
reported outcomes. Nurse-reported outcomes were dichoto-
mous outcomes measured at the individual level. Operational
failures, the nurse work environment, and patient satisfaction
were continuous hospital-level composite variables. For the
nurse-reported outcomes, we used logistic regression models
to estimate the association of operational failures with nurse-
reported quality and safety outcomes and job outcomes before
and after adjusting for nurse and hospital characteristics, in-
cluding the hospital work environment. For the patient satis-
factionmeasures,weused linear regressionmodels to estimate
the association of operational failures with 10 patient satisfac-
tionmeasures before and after adjusting for hospital character-
istics, including thehospitalworkenvironment. Analyseswere
performed in Stata Statistical Software (Release 15 [2017],
StataCorp LLC, College Station, TX) using two-sided statistical
All

= 415)

Nurse work environment

Poor

(n = 104)

Mixed

(n = 208)

Better

(n = 103)

(0.2) 2.5 (0.1) 2.9 (0.1) 3.2 (0.1)
(0.2) 2.9 (0.2) 3.1 (0.1) 3.3 (0.1)
(0.2) 2.8 (0.1) 3.0 (0.1) 3.3 (0.1)
(0.3) 2.3 (0.2) 2.7 (0.2) 3.0 (0.2)

(0.3) 2.2 (0.2) 2.6 (0.2) 3.0 (0.2)

(40.7%) 36 (34.6%) 76 (36.5%) 57 (55.3%)
(48.2%) 63 (60.6%) 108 (51.9%) 29 (28.2%)
(11.1%) 5 (4.8%) 24 (11.5%) 17 (16.5%)

(37.1%) 43 (41.4%) 76 (36.5%) 35 (34.0%)

(62.2%) 60 (57.7%) 131 (63.0%) 67 (65.1%)

(1.9%) 2 (1.9%) 2 (1.0%) 4 (3.9%)
(37.6%) 48 (46.2%) 80 (38.5%) 28 (27.2%)
(60.5%) 54 (51.9%) 126 (60.6%) 71 (68.9%)

(40.5%) 33 (31.7%) 85 (40.9%) 50 (48.5%)
(26.5%) 32 (30.8%) 54 (26.0%) 24 (23.3%)
(10.8%) 9 (8.7%) 22 (10.6%) 14 (13.6%)
(22.2%) 30 (28.9%) 47 (22.6%) 15 (14.6%)
(6.2) 25.0 (6.3) 25.5 (6.6) 26.2 (5.5)

aremeasured on a 1–3 scale, with a higher score indicating
operational failures are created by aggregating nurses’ re-
d calculating a continuous hospital-level summary measure
subscales are measured on a 1–4 scale, with a higher score
easures of work environment are created by aggregating

a continuous hospital-level summarymeasure. Themedians
sify hospitals as having “better” (three subscales above the
“poor” (no subscales above the median) nurse work envi-
hcare Providers and Systems.

ealth, Inc. All rights reserved.
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tests with an α level of .05. Consent was obtained from the
nurses participating in the RN4CAST-US. Patients’ informed
consent was waived because of deidentification of their data
in the state discharge files. TheUniversity of Pennsylvania Insti-
tutional Review Board approved this study.

RESULTS

The final hospital sample included 415 institutions (Table 1).
The average hospital composite score for nursework environ-
ment was 2.9 (SD = 0.2). The work environment subscales
rated highest to lowest included collegial nurse–physician rela-
tions (mean = 3.1); nursing foundations for quality of care
(mean = 3.0); nurse manager ability, leadership, and support
of nurses (mean = 2.7); and lastly, nurse participation in hospi-
tal affairs (mean = 2.6). Most hospitals in the sample were
large, minor teaching institutions with high technological
capabilities. A large proportion of the hospital sample is in
California. The average HCAHPS response rate was 25.5%
(SD = 6.2%). These characteristics are also displayed by the
subsamples of hospitals in each work environment category.

The final nurse sample included 11,709 individuals in 415
hospitals. The average nurse was 46.9 years old (SD = 12.3),
was BSN-prepared (57.1%), and had worked a mean of
18.6 years (SD = 13.0) as a registered nurse and 12.8 years
(SD = 10.8) at their current organization. The most common
hospital practice setting among nurses surveyed was adult
FIGURE1. Hospital variation in operational failures by the Practice Environmen
individual items are measured on a 1–3 scale, with a higher score indicating mor
are created by aggregating nurses’ responses to the six individual items and the tw
(Cronbach’s α = .80). Work environment composite score and subscales are me
environment. Hospital-level measures of work environment are created by aggreg
tinuous hospital-level summary measure. The medians of the four subscales acro
subscales above the median), “mixed” (one or two subscales above the median
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medical–surgical units (26.5%). The operational failures that
nurses reported most often (occurring “frequently”) were
insufficient staff (42.2%) and missing supplies/broken
equipment (34.9%). Nearly 3 in 10 nurses reported spending
a large part of their day on nonnursing tasks (30.7%), and
one in four reported spending a large part of their day on
workarounds (27.5%).

The composite score of operational failures across the 415
hospitals rangedbetween1.8 and2.5,with ameanof 2.2 (Figure1).
Each bar in the figure represents a hospital, with poor nurse
work environments denoted in red, mixed nurse work envi-
ronments denoted in yellow, and best nurse work environ-
ments denoted in green. There is substantial variation in the
scores of operational failures across all hospitals and work en-
vironments. Hospitals with the best work environments
displayed lower operational failure scores than hospitals with
poor work environments.

The percentage of patient agreementwith various HCAHPS
outcomes and nurse-reported outcomes are presented and com-
pared across hospitals with good (top 25%), mixed (middle
50%), and poor (bottom 25%) nurse work environment scores
in Table 2. Analyses of variance revealed that patients in hospi-
tals with poor work environments significantly were less likely
to agree with all 10 HCAHPS measures than those in mixed
and poor nurse work environments (p < .001). Similarly, nurses
in hospitals with poor work environments were significantly
t Scale of theNursingWork Index. Operational failures composite score and
e frequent operational failures. Hospital-level measures of operational failures
o global items and calculating a continuous hospital-level summarymeasure
asured on a 1–4 scale, with a higher score indicating a more favorable work
ating nurses’ responses to items within each subscale and calculating a con-
ss all study hospitals were used to classify hospitals as having “better” (three
), or “poor” (no subscales above the median) nurse work environments.

 Health, Inc. All rights reserved.



TABLE 2. Distribution of HCAHPS, Nurse-Reported Quality and Safety, and Job Outcomes by the
Quality of the Nurse Work Environment

Outcomes

All

(N = 415)

Nurse work environment

Poor

(n = 104)

Mixed

(n = 208)

Better

(n = 103)

M (SD) M (SD) M (SD) M (SD)

HCAHPS outcomes
Patient gave a rating of 9 or 10 (high) 69.2 (7.2) 64.5 (6.1) 68.7 (6.4) 75.0 (5.9)

Patient would definitely recommend the hospital 70.4 (8.3) 64.9 (7.4) 69.9 (7.2) 77.2 (6.5)
Nurses always communicated well 76.8 (4.2) 75.0 (4.0) 76.5 (4.0) 79.5 (3.2)
Patients always received help as soon as

they wanted
61.9 (5.7) 59.7 (5.8) 61.4 (5.4) 65.1 (4.8)

Always quiet at night 53.2 (7.0) 52.2 (6.8) 52.4 (6.6) 55.9 (7.2)
Doctors always communicated well 77.8 (3.4) 76.3 (3.8) 77.7 (3.0) 79.5 (2.8)
Room was always clean 69.7 (5.8) 67.6 (5.8) 69.3 (5.7) 72.7 (4.9)
Staff gave patients discharge information 85.7 (2.7) 84.7 (2.8) 85.7 (2.7) 86.8 (2.1)
Pain was always well controlled 68.6 (3.7) 66.9 (3.4) 68.3 (3.5) 70.7 (3.0)
Staff always explained medications 61.6 (3.9) 59.8 (4.0) 61.5 (3.8) 63.7 (3.0)

Nurse-reported job outcomes
High burnout 31.7 (12.5) 40.6 (12.9) 31.9 (10.3) 22.4 (8.7)
Job dissatisfaction 22.0 (11.9) 32.2 (13.2) 21.3 (9.4) 13.1 (5.7)

Intent to leave 13.4 (8.8) 18.1 (10.2) 13.1 (8.1) 9.5 (6.2)
Nurse-reported quality and safety outcomes

Poor/fair quality of unit 14.6 (11.1) 25.0 (11.4) 13.9 (8.6) 5.7 (5.0)
Poor or failing safety grade 10.6 (9.6) 19.1 (11.4) 9.6 (7.3) 4.3 (4.6)
Healthcare-associated infections monthly or

more often
10.5 (8.1) 13.6 (9.6) 10.2 (7.5) 7.8 (6.1)

Patient falls with injury monthly or more often 6.7 (6.2) 9.1 (7.4) 6.5 (6.0) 4.5 (4.1)
Pressure ulcers monthly or more often 5.1 (5.5) 7.0 (6.3) 5.1 (5.6) 3.0 (3.5)
Medication errors monthly or more often 1.8 (3.0) 2.4 (3.4) 1.8 (2.9) 1.5 (2.7)
Seven or more tasks not completed on last shift 13.3 (9.0) 19.5 (10.9) 12.8 (7.3) 8.3 (6.0)

Note.Nurse-reported quality and safety outcomes are binary variablesmeasured at the individual level. Valuesweremul-
tiplied by 100 to represent percent agreement. Operational failures andHCAHPS outcomes aremeasured at the hospital
level. HCAHPS = Hospital Consumer Assessment of Healthcare Providers and Systems.
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more likely to report six out of the seven poor quality and safety
outcomes and experience high burnout, job dissatisfaction, and
an intent to leave their current job within a year than those in
mixed and poor nurse work environments (p < .001).

The adjusted parameter estimates indicating the associa-
tion of operational failures and the nurse work environment
with patient satisfaction—derived frommodels adjusted for dif-
ferences in hospital characteristics and HCAHPS response rate
—are reported in Table 3. These models estimate their effects
individually and jointly. Operational failures were negatively as-
sociated with patient agreement for all 10 HCAHPS measures
(Model 1, β coefficient range: [−4.01, −0.56], p < .001 for all).
Better work environments were positively associated with pa-
tient agreement for all 10 HCAHPS measures (Model 2, β coef-
ficient range: [0.63, 4.42], p < .001 for all). After adjustment for
the hospital work environment in Model 3, the negative associ-
ation of operational failures with patient agreement for 8 out of
the 10 HCAHPS measures remained significant; however, the
odds ratios (ORs) were attenuated when the work environ-
ment was included in the final model.
Copyright © 2022 Wolters Kluwer H
Finally, we report ORs indicating the association of oper-
ational failures and the nurse work environment with nurse-
reported job and quality and safety outcomes. They were de-
rived from models adjusted for differences in hospital and
nurse characteristics and estimate their effects individually
and jointly (Table 4). Operational failureswere associatedwith
higher odds of negative job outcomes and poor quality and
safety outcomes (Model 1, OR range: [1.24, 1.89], p < .001
for all). Better work environments were associated with lower
odds of negative job outcomes and poor quality and safety out-
comes (Model 2, OR range: [0.52, 0.81], p < .001 for all). After
adjustment for the hospital work environment (Model 3), the
association of operational failures with nurse-reported job
and quality and safety outcomes is attenuated. The association
was rendered insignificant for the nurse-reported job out-
comes, job dissatisfaction, and intent to leave.

DISCUSSION

Consistent with seminal work by Tucker (Tucker, 2004;
Tucker et al., 2014; Tucker & Spear, 2006), we found that
ealth, Inc. All rights reserved.



TABLE 3. Adjusted Parameter Estimates for the Association of Operational Failures With
HCAHPS Outcomes, Before and After Adjusting for the Work Environment

HCAHPS outcomes

Model 1 Model 2 Model 3

β (SE) p β (SE) p β (SE) p

Patient gave a rating of 9 or 10 (high)
Operational failures −3.80 (0.26) <.001 −2.10 (0.40) <.001
Work environment 3.87 (0.28) <.001 2.26 (0.42) <.001

Patient would definitely recommend
the hospital
Operational failures −4.01 (0.30) <.001 −1.60 (0.46) .001
Work environment 4.42 (0.33) <.001 3.19 (0.51) <.001

Nurses always communicated well
Operational failures −1.46 (0.17) <.001 −0.54 (0.27) .047
Work environment 1.64 (0.17) <.001 1.23 (0.28) <.001

Patients always received help as
soon as they wanted

Operational failures −2.01 (0.24) <.001 −1.44 (0.34) <.001
Work environment 1.86 (0.26) <.001 0.76 (0.38) .045

Always quiet at night
Operational failures −1.42 (0.34) <.001 −0.80 (0.51) .120
Work environment 1.43 (0.35) <.001 0.82 (0.52) .118

Doctors always communicated well
Operational failures −1.05 (0.13) <.001 −0.41 (0.20) .041
Work environment 1.16 (0.14) <.001 0.84 (0.22) <.001

Room was always clean
Operational failures −2.52 (0.26) <.001 −2.01 (0.36) <.001
Work environment 2.22 (0.28) <.001 0.68 (0.40) .085

Staff gave patients discharge information
Operational failures −0.56 (0.10) <.001 −0.20 (0.18) .272
Work environment 0.63 (0.11) <.001 0.48 (0.19) .013

Pain was always well controlled
Operational failures −1.40 (0.13) <.001 −0.79 (0.21) <. 001
Work environment 1.41 (0.14) <.001 0.81 (0.22) <.001

Staff always explained medications
Operational failures −1.31 (0.16) <.001 −0.53 (0.24) .031
Work environment 1.44 (0.18) <.001 1.03 (0.27) <.001

Note.Model 1: Operational failures; Model 2:Work environment; Model 3: Operational failures andwork environment.
The adjusted parameter estimates indicate the percentage of patient agreement. Work environment and operational
failures are continuous variables measured at the hospital level. All models are adjusted for hospital characteristics
(bed size, teaching status, technology status, and HCAHPS response rate). HCAHPS = Hospital Consumer Assessment
of Healthcare Providers and Systems; SE = standard error.
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nurses frequently encounter operational failures that interrupt
patient care and require them to engage in workarounds. We
also found that althoughnurses in all hospitals experienced op-
erational failures, there was significant variation in the inci-
dence of operational failures across hospitals. The variation
in operational failures across hospitals was associated with
lower patient satisfaction, poor nurse job outcomes (burnout,
job dissatisfaction, and intent to leave), and poor quality and
safety outcomes. Although previous work on this topic is
based on a relatively small sample of hospitals, our findings
confirm these associations in a representative sample of 415
hospitals in four large states. Operational failures were associ-
ated with poor outcomes across all nurse work environ-
ments. However, we found that operational failures occurred
Copyright © 2022 Wolters Kluwer
less frequently in hospitals with positive nurse work environ-
ments. These findings suggest that although operational fail-
ures are common and interfere with high-quality care and
positive patient and nurse outcomes, the nursework environ-
ment is an important target to reduce the occurrence of
operational failures.

Nearly a third of staff nurses reported that much of their
time is spent on workarounds to address operational failures.
Tucker et al. (2020) reported similar findings, with nurses
reporting that each type of operational failure (e.g., supply
item out of stock) occurs several times per shift and work-
around behaviors are present halfway between “to a little
extent” and “to a moderate extent” in the unit in which they
work. Time lost on workarounds reduces the number of
 Health, Inc. All rights reserved.



TABLE 4. Odds Ratios for the Association of Operational Failures With Nurse-Reported Job and
Quality and Safety Outcomes, Before and After Adjusting for the Work Environment

Nurse-reported outcomes

Model 1 Model 2 Model 3

OR (95% CI) p OR (95% CI) p OR (95% CI) p

Job outcomes
Burnout
Operational failures 1.35 [1.29, 1.41] <.001 1.09 [1.03, 1.16] .003
Work environment 0.70 [0.67, 0.73] <.001 0.75 [0.71, 0.80] <.001

Job dissatisfaction
Operational failures 1.40 [1.32, 1.48] <.001 0.99 [0.93, 1.06] .787
Work environment 0.64 [0.61, 0.67] <.001 0.63 [0.59, 0.68] <.001

Intent to leave

Operational failures 1.24 [1.16, 1.33] <.001 1.03 [0.94, 1.14] .538
Work environment 0.76 [0.71, 0.82] <.001 0.78 [0.71, 0.86] <.001

Quality and safety outcomes
Poor/fair quality of unit
Operational failures 1.69 [1.58, 1.82] <.001 1.11 [1.02, 1.22] .017
Work environment 0.53 [0.49, 0.56] <.001 0.57 [0.52, 0.63] <.001

Poor or failing safety grade
Operational failures 1.89 [1.76, 2.03] <.001 1.42 [1.29, 1.56] <.001
Work environment 0.52 [0.49, 0.56] <.001 0.69 [0.62, 0.76] <.001

Healthcare-associated
infections
monthly or more often
Operational failures 1.29 [1.21, 1.39] <.001 1.14 [1.03, 1.26] .011
Work environment 0.77 [0.71, 0.82] <.001 0.85 [0.76, 0.94] .002

Patient falls with injury
monthly or more often

Operational failures 1.34 [1.23, 1.45] <.001 1.13 [1.01, 1.28] .038
Work environment 0.73 [0.68, 0.79] <.001 0.81 [0.71, 0.91] <.001

Pressure ulcers monthly or
more often
Operational failures 1.31 [1.29, 1.54] <.001 1.17 [1.02, 1.35] .027
Work environment 0.69 [0.64, 0.76] <.001 0.78 [0.68, 0.90] .001

Medication errors monthly
or more often
Operational failures 1.29 [1.14, 1.46] <.001 1.27 [1.04, 1.54] .019
Work environment 0.81 [0.71, 0.92] .001 0.97 [0.79, 1.19] .780

Seven or more tasks not
completed on last shift
Operational failures 1.54 [1.45, 1.63] <.001 1.34 [1.24, 1.45] <.001
Work environment 0.67 [0.63, 0.71] <.001 0.84 [0.77, 0.91] <.001

Note.Model 1: Operational failures; Model 2:Work environment;Model 3: Operational failures and work environment.
Nurse-reported job and quality and safety outcomes are binary variables measured at the nurse level.Work environment
and operational failures are continuous variables measured at the hospital level. All models are adjusted for nurse char-
acteristics (age, gender, education [BSN: yes/no]) and hospital characteristics (bed size, teaching status, technology sta-
tus). OR = odds ratio; CI = confidence interval.
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times nurses spend with patients, limiting their ability to
recognize and respond to patient deterioration. We found
that operational failures were associated not only with
global quality and safety measures but also with missed
nursing care and adverse events. Nurses act as the hospital’s
first line of defense for early detection and prevention of ad-
verse events (Kutney-Lee et al., 2009), and nurse surveil-
lance encompasses monitoring, evaluation, and response
to changes in patient status (Clarke & Aiken, 2003). When
Copyright © 2022 Wolters Kluwer H
a complication arises, the organization must be equipped to
quickly mobilize resources to “rescue” the patient (Clarke &
Aiken, 2003). Operational failures cause interruptions in pa-
tient care that reduce nurse surveillance capacity through loss
of time and information.

Nurses can thrive in an environment with challenging pa-
tients; however, when they lack the resources necessary to
perform their jobs, poor patient outcomes, job dissatisfaction,
and burnoutmay result. The association of operational failures
ealth, Inc. All rights reserved.
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with poor quality and safety parallels the association with
nurse burnout, dissatisfaction, and intent to leave, suggesting
that these issues cannot be addressed in isolation. Poor work-
ing conditions are the most commonly cited reason nurses
leave their jobs (Estryn-Behar et al., 2010; Vu-Eickmann et al.,
2018), and nurse burnout and job dissatisfaction preempt the
intent to leave (Heinen et al., 2013). Like patient safety, clini-
cian burnout and job dissatisfaction may be considered attri-
butes of an organization; therefore, interventions to improve
these outcomes—like interventions to address operational
failures—should occur at the organizational level. Prospective
studies are needed to examine whether organizational in-
terventions or quality improvement initiatives to improve
care processes in nursing units can effectively reduce the
incidence of operational failures and improve patient and
nurse outcomes.

Our findings suggest that positive hospital work environ-
ments are associated with fewer operational failures and less
time spent on workarounds. The two subscales of hospital
work environment rated lowest, on average, were nurse en-
gagement in hospital affairs and nurse manager ability, leader-
ship, and support of nurses. Hospital leadership can create
structures that increase nurse autonomy and participation in or-
ganizational decision-making (Kramer et al., 2006). Autonomy
encompasses not only control over clinical decision-making
but also engagement in operational decisions about how care
is delivered in nursing units (Kramer et al., 2006; Rao et al.,
2017). Nurse managers and other hospital leadership can en-
gage staff nurses at multiple levels through participation in
shared governance and committees to implement process im-
provements in nursing units (Kramer et al., 2006; Rao et al.,
2017). Hospitals that engage staff nurses in designing systems
of care may be better equipped to recognize operational fail-
ures and develop strategies to address their root causes.

Limitations

The cross-sectional design of this study prevents us from estab-
lishing causal relationships between operational failures, hos-
pital work environment, and patient and nurse outcomes. No
standardized instrument was available to measure operational
failures in hospitals; therefore, we used items from the nurse
survey to develop a hospital compositemeasure of operational
failures. We relied on nurses’ subjective reports of operational
failures; however, previous evidence demonstrates that
nurse-reported quality of care measures provide a valid indica-
tion of differences in hospital quality (McHugh & Stimpfel,
2012; Smeds-Alenius et al., 2016). The combination of data sets
spans 2 years and is not perfectly contemporaneous, which
may limit the external validity of these findings. We also did
not control for hospital Magnet designation, which may be as-
sociated with some of the characteristics examined in this
study, such as the hospital work environment. Although we
studied hundreds of hospitals in four states where about 20%
Copyright © 2022 Wolters Kluwer
of admissions occur, it is possible that our findingswoulddiffer
if we studied different states. Lastly, some of our variables are
dichotomized for consistency with prior research and inter-
pretability as a formof standardization because the percentage
of nurses in some response categories can be small. Future re-
search could further examine these relationships across more
granular categorical subsets derived from the data.

Conclusion

Hospital leadership needs to changework environments to re-
duceoperational failures, improve safety, increase nurse reten-
tion, and lower labor costs. Hospital leadership should engage
nurses and other frontline staff to evaluate their work environ-
ments and identify potential areas for improvement. Beyond
reductions in operational failures and safety, improvements
in the work environment may also translate to reductions in
penalties under various reimbursement programs, including
pay-for-performance programs.

Accepted for publication June 25, 2022.

Funding for this study was provided by the National Institute of Nursing
Research and National Institutes of Health (R01NR014855, Aiken, McHugh,
MPI; T32NR007104, Aiken, Lake, McHugh, MPI; T32HL007820, Kahn, PI).

Consent was obtained from nurses participating in the RN4CAST-US.
Patients’ informed consent was waived due to deidentification and
aggregation of their data in the HCAHPS data. The University of
Pennsylvania Institutional Review Board approved this study.

The authors have no conflicts of interest to report.

Corresponding author: Matthew D. McHugh, PhD, JD, MPH, RN, CRNP,
FAAN, Center for Health Outcomes and Policy Research, School of
Nursing, University of Pennsylvania, 418 Curie Boulevard, Claire M. Fagin
Hall, Philadelphia, PA 19104 (e-mail: mchughm@nursing.upenn.edu).

ORCID iDs

Kathryn A. Riman https://orcid.org/0000-0002-9687-1630
Jordan M. Harrison https://orcid.org/0000-0002-4932-8504
Douglas M. Sloane https://orcid.org/0000-0003-2541-9783
Matthew D. McHugh https://orcid.org/0000-0002-1263-0697

REFERENCES

Aiken, L. H., Cimiotti, J. P., Sloane, D. M., Smith, H. L., Flynn, L., &
Neff, D. F. (2011). Effects of nurse staffing and nurse education
on patient deaths in hospitals with different nurse work en-
vironments. Medical Care, 49, 1047–1053. 10.1097/MLR.
0b013e3182330b6e

Aiken, L. H., Clarke, S. P., Sloane, D. M., Lake, E. T., & Cheney, T.
(2008). Effects of hospital care environment on patient mortality
and nurse outcomes. Journal of Nursing Administration, 38,
223–229. 10.1097/01.NNA.0000312773.42352.d7

Aiken, L. H., Sloane, D. M., Bruyneel, L., Van denHeede, K., & Sermeus,
W. (2013). Nurses’ reports of working conditions and hospital qual-
ity of care in 12 countries in Europe. International Journal of
Nursing Studies, 50, 143–153. 10.1016/j.ijnurstu.2012.11.009

Ausserhofer, D., Zander, B., Busse, R., Schubert, M., De Geest, S.,
Rafferty, A. M., Ball, J., Scott, A., Kinnunen, J., Heinen, M., Sjetne,
I. S., Moreno-Casbas, T., Kózka, M., Lindqvist, R., Diomidous, M.,
Bruyneel, L., Sermeus, W., Aiken, L. H., & Schwendimann, R.
(2014). Prevalence, patterns and predictors of nursing care left
undone in European hospitals: Results from the multicountry
 Health, Inc. All rights reserved.

mailto:mchughm@nursing.upenn.edu
https://orcid.org/0000-0002-9687-1630
https://orcid.org/0000-0002-4932-8504
https://orcid.org/0000-0003-2541-9783
https://orcid.org/0000-0002-1263-0697


Nursing Research • January/February 2023 • Volume 72 • No. 1 Work Environment and Operational Failures 29
cross-sectional RN4CAST study. BMJ Quality and Safety, 23,
126–135. 10.1136/bmjqs-2013-002318

Bates, D. W., & Singh, H. (2018). Two decades since To Err Is Hu-

man: An assessment of progress and emerging priorities in patient
safety. Health Affairs, 37, 1736–1743. 10.1377/hlthaff.2018.0738

Centers forMedicare&Medicaid Services. (2021).HCAHPS: Patients’
perspectives of care survey. https://www.cms.gov/Medicare/
Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/
HospitalHCAHPS

Clarke, S. P., & Aiken, L. H. (2003). Failure to rescue: Needless
deaths are prime examples of the need for more nurses at the
bedside. The American Journal of Nursing, 103, 42–47. 10.
1097/00000446-200301000-00020

Estryn-Behar, M., van der Heijden, B. I., Fry, C., & Hasselhorn, H. M.
(2010). Longitudinal analysis of personal and work-related factors
associated with turnover among nurses. Nursing Research, 59,
166–177. 10.1097/NNR.0b013e3181dbb29f

Halbesleben, J. R., Savage, G. T., Wakefield, D. S., & Wakefield, B. J.
(2010). Rework andworkarounds in nurse medication administra-
tion process: Implications for work processes and patient safety.
Health Care Management Review, 35, 124–133. 10.1097/HMR.
0b013e3181d116c2

Heinen, M. M., van Achterberg, T., Schwendimann, R., Zander, B.,
Matthews, A., Kózka, M., Ensio, A., Sjetne, I. S., Casbas, T. M., Ball,
J., & Schoonhoven, L. (2013). Nurses’ intention to leave their pro-
fession: A cross sectional observational study in 10 European coun-
tries. International Journal of Nursing Studies, 50, 174–184. 10.
1016/j.ijnurstu.2012.09.019

Hendrich, A., Chow, M. P., Skierczynski, B. A., & Lu, Z. (2008). A
36-hospital time and motion study: How do medical-surgical
nurses spend their time?The Permanente Journal, 12, 25–34.
10.7812/TPP/08-021

Institute of Medicine. (2000). To err is human: Building a safer

health system. The National Academies Press. 10.17226/9728

Knoke, D., & Burke, P. J. (1980). Log-linear models. SAGE. 10.4135/
9781412984843

Kramer, M., Maguire, P., & Schmalenberg, C. E. (2006). Excellence
through evidence: The what, when, and where of clinical auton-
omy. Journal of Nursing Administration, 36, 479–491. 10.1097/
00005110-200610000-00009

Kutney-Lee, A., Lake, E. T., & Aiken, L. H. (2009). Development of the
hospital nurse surveillance capacity profile. Research in Nursing

& Health, 32, 217–228. 10.1002/nur.20316

Lake, E. T. (2002). Development of the practice environment scale of
the nursing work index. Research in Nursing & Health, 25,
176–188. 10.1002/nur.10032

Lalley, C. (2014). Workarounds and obstacles: Unexpected source of
innovation. Nursing Administration Quarterly, 38, 69–77. 10.
1097/NAQ.0000000000000015

Lasater, K. B., Jarrín, O. F., Aiken, L. H., McHugh, M. D., Sloane, D. M.,
& Smith, H. L. (2019). A methodology for studying organizational
performance: A multistate survey of front-line providers.Medical

Care, 57, 742–749. 10.1097/MLR.0000000000001167
Read Updated Rev

Nursing Research posts the Reviewer Gui
http://journals.lww.com/nursingresearcho

Copyright © 2022 Wolters Kluwer H
Lasater, K. B., & McHugh, M. D. (2016). Nurse staffing and the
work environment linked to readmissions among older adults
following elective total hip and knee replacement. Interna-
tional Journal for Quality in Health Care, 28, 253–258. 10.
1093/intqhc/mzw007

Lee, Y. S. H., Stone, P.W., Pogorzelska-Maziarz, M., &Nembhard, I. M.
(2018). Differences in work environment for staff as an explana-
tion for variation in central line bundle compliance in intensive
care units. Health Care Management Review, 43, 138–147. 10.
1097/HMR.0000000000000134

Maslach, C., & Jackson, S. E. (1986). Maslach burnout inventory

manual (2nd ed.). Consulting Psychologists Press.

McHugh, M. D., Kutney-Lee, A., Cimiotti, J. P., Sloane, D. M., & Aiken,
L. H. (2011). Nurses’widespread job dissatisfaction, burnout, and
frustration with health benefits signal problems for patient care.
Health Affairs, 30, 202–210. 10.1377/hlthaff.2010.0100

McHugh, M. D., & Stimpfel, A. W. (2012). Nurse reported quality of
care: A measure of hospital quality. Research in Nursing & Health,
35, 566–575. 10.1002/nur.21503

Rao, A. D., Kumar, A., & McHugh, M. (2017). Better nurse autonomy
decreases the odds of 30-day mortality and failure to rescue. Jour-
nal of Nursing Scholarship, 49, 73–79. 10.1111/jnu.12267

Sloane, D. M., & Morgan, S. P. (1996). An introduction to categorical
data analysis. Annual Review of Sociology, 22, 351–375. 10.1146/
annurev.soc.22.1.351

Smeds-Alenius, L., Tishelman, C., Lindqvist, R., Runesdotter, S., &
McHugh, M.D. (2016). RN assessments of excellent quality of care
and patient safety are associated with significantly lower odds of
30-day inpatient mortality: A national cross-sectional study of
acute-care hospitals. International Journal of Nursing Studies,
61, 117–124. 10.1016/j.ijnurstu.2016.06.005

Tucker, A. L. (2004). The impact of operational failures on hospital
nurses and their patients. Journal of Operations Management,
22, 151–169. 10.1016/j.jom.2003.12.006

Tucker, A. L., Heisler, W. S., & Janisse, L. D. (2014). Designed for
workarounds: A qualitative study of the causes of operational
failures in hospitals. The Permanente Journal, 18, 33–41. 10.
7812/TPP/13-141

Tucker, A. L., & Spear, S. J. (2006). Operational failures and interrup-
tions in hospital nursing. Health Services Research, 41, 643–662.
10.1111/j.1475-6773.2006.00502.x

Tucker, A. L., Zheng, S., Gardner, J. W., & Bohn, R. E. (2020). When
do workarounds help or hurt patient outcomes? The moderating
role of operational failures. Journal of Operations Management,
66, 67–90. 10.1002/joom.1015

Verran, J. A., Gerber, R. M., & Milton, D. A. (1995). Data aggregation:
Criteria for psychometric evaluation. Research in Nursing &

Health, 18, 77–80. 10.1002/nur.4770180110

Vu-Eickmann, P., Li, J., Müller, A., Angerer, P., & Loerbroks, A. (2018).
Associations of psychosocial working conditions with health
outcomes, quality of care and intentions to leave the profession:
Results from a cross-sectional study among physician assistants
in Germany. International Archives of Occupational and

Environmental Health, 91, 643–654. 10.1007/s00420-018-1309-4
iewer Guidelines

delines on the publisher’s website here:
nline/Pages/reviewerguidelines.aspx

ealth, Inc. All rights reserved.

https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/HospitalHCAHPS
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/HospitalHCAHPS
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/HospitalHCAHPS
http://journals.lww.com/nursingresearchonline/Pages/reviewerguidelines.aspx

