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Abstract

Objectives: Eighteen years ago, the Institute of Medicine estimated that medical errors in 

hospital were a major cause of mortality. Since that time reducing patient harm and improving 

the culture of patient safety have been national health care priorities. The study objective was to 

describe the current state of patient safety in pediatric acute care settings, and to assess whether 

modifiable features of organizations are associated with better safety culture.

Methods: An observational cross-sectional study used 2015-2016 survey data on 177 hospitals in 

four U.S. states, including pediatric care in general hospitals and freestanding children’s hospitals. 

Pediatric registered nurses providing direct patient care assessed hospital safety and the clinical 

work environment. Safety was measured by items from the Agency for Healthcare Reseach and 

Quality’s Culture of Patient Safety survey. Hospital clinical work environment was measured by 

the National Quality Forum endorsed Practice Environment Scale.

Results: A total of 1,875 pediatric nurses provided an assessment of safety in their hospitals. 

Sixty percent of pediatric nurses gave their hospitals less than an excellent grade on patient safety; 

significant variation across hospitals was observed. In the average hospital, 46% of nurses report 

that mistakes are held against them and 28% do not feel safe questioning authority regarding 

unsafe practices. Hospitals with better clinical work environments received better patient safety 

grades.
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Conclusions: The culture of patient safety varies across U.S. hospital pediatric settings. In better 

clinical work environments nurses report more positive safety culture and higher safety grades.

Abstract

Through an analysis of clinician-reported safety, this study suggests that improving the clinical 

work environment may promote patient safety in the pediatric setting.

Introduction

Shortfalls in healthcare safety cause significant harm to patients and are associated with high 

costs.1,2 It has been 18 years since the Institute of Medicine’s landmark study To Err Is 
Human1 issued a challenge to hospitals to eliminate medical errors and improve patient 

safety.3–5 Hospitalized children are particularly vulnerable to serious harm in medical 

settings, with errors estimated to occur as frequently as 1 per 6.8 admissions.1 This 

paper provides an assessment of safety in today’s acute pediatric inpatient care settings, 

and examines whether an association between clinical practice environments of health 

professionals and a culture of patient safety exists.

Medication errors are the most frequent medical error identified in pediatrics6 and are 

ten times more likely to occur in children than in adults.7 Because of immature organ 

function and physiology, children may lack the capacity to buffer the harmful effects of 

medication errors.1 Clinical deterioration in children is also difficult to detect,8–10 and some 

children are unable or reluctant to report symptoms. A recent review of patient safety 

event prevalence in 5.7 million pediatric patient discharges identified a high occurrence 

of safety events, specifically in failure to rescue, postoperative sepsis, decubitus ulcers, 

postoperative respiratory failure, and obstetric trauma, creating an estimated >$1 billion in 

preventable costs.11 Distractions and interruptions, inadequate nurse to patient ratios, and 

multiple medications per patient contributed most to medications errors.6,7

The Agency for Healthcare Research and Quality (AHRQ), as part of the national 

commitment to improve patient safety1, developed survey-based measures12 of the culture 

of patient safety that embrace principles to reduce patient harm, such as near-miss reporting 

and blame-free error reporting, to improve communications among health professionals, and 

foster a commitment to learning from each mistake to eliminate future patient harm.

Concurrent with the emphasis on patient safety culture, a separate research literature 

developed documenting the important association of hospital work environments with better 

patient outcomes for both hospitalized adults and children. This line of research led to the 

adoption by the National Quality Forum of the Practice Environment Scale as a validated 

indicator of quality.13,14 The Practice Environment Scale measures staffing and resource 

adequacy, collaboration and respect between nurses and physicians, supportive and capable 

leadership, clinical excellence recognized and supported by hospital administration, clinician 

participation in hospital policy and administrative decisions, investment in staff education, 

and an institutional commitment to quality.15 In adult care, these organizational traits are 

associated with multiple clinical, patient, and organizational outcomes, including patient 
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safety.16,17 Clinical work environment scores explained half of the variance in a study of 

patient safety climate in adult acute care settings.18

Limited evidence in pediatrics supports the relationship between the work environment and 

safety. An association between better work environments and higher ratings of safety was 

reported in neonatal intensive care units.5 Nursing care is missed less frequently in better 

pediatric hospital environments.19 Previous research has shown that nurse staffing and the 

work environment are better in freestanding children’s hospitals20 as compared to pediatric 

units in general hospitals. . No studies have linked the clincial work environment to patient 

safety in pediatrics. This study addresses this knowledge gap. This study had two purposes. 

The first was to describe the characteristics of pediatric nurses and hospitals with pediatric 

services, their clinical work environment, and associated safety outcomes. The second was 

to examine whether and to what extent hospitals with favorable work environments have 

higher patient safety ratings from pediatric nurses.

Methods

Design, Data, and Sample

This is a cross-sectional study in which nurse survey data are used to measure the key 

variables. This is a study about hospitals that uses nurses that work in those hospitals 

as informants about patient safety culture and other measures. Nurse reports have been 

demonstrated to be valid predictors of patient outcomes in prior research.5,21–26 Nurses 

were surveyed at their home addresses and asked to provide the name of their employer to 

construct hospital level measures of safety grade, culture of patient safety, and clinical work 

environment. Nurses were selected as informants because of their constancy in pediatric 

acute care settings, their proximity to patients, other staff, and physicians, and the direct 

impact of management decisions on their practices. While nurses are the participants in the 

research, the focus of the study is patient safety in hospitals, namely pediatric acute care 

settings, as detailed in previous publications.5,27 This design minimizes response bias at the 

hospital level, which is the major validity threat to studies of institutional performance.

A 30% random sample of licensed registered nurses in California, Florida, New Jersey and 

Pennsylvania were surveyed for the study Panel Study of Effects of Changes in Nursing 
on Patient Outcomes (NINR R01-NR014855). The study was led by Dr. Linda Aiken at 

the University of Pennsylvania School of Nursing Center for Health Outcomes and Policy 

Research. The purpose of the study was to collect information on nurse staffing, education, 

skill mix, work environment, and other organizational factors to study the relationships 

of such elements to patient outcomes across a large number of health care organizations, 

including hospitals. These four states were selected because they are among the largest in 

the country and account for over 20 percent of hospital admissions in the US. Using a 

modified Dillman28 approach, a 26.4% response rate was achieved. The total population of 

respondents included 59,972 nurses. While the response rate of the nurses was lower than 

desired the focus in the study design was to have enough randomly selected respondents 

in study hospitals to generate reliable estimates of the hospital level measures of interest. 

Nevertheless, a survey of a random subsample of 1,400 non-responders achieved an 87% 

response rate and when compared to the hospital level measures of interest in the primary 
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survey results, no response bias in these measures was revealed.29 For this study on pediatric 

hospitals, responses from 1,875 registered nurses (RN’s) working in direct patient care 

in acute pediatric settings, including neonatal intensive care, pediatric intensive, care and 

general pediatrics were used. Responses from these acute care pediatric nurses allowed for 

the analysis of a total of 177 hospitals, including general acute hospitals with pediatric units 

and freestanding children’s hospitals. Institutional review board approval was granted by the 

University of Pennsylvania.

Measures

The hospital work environment was measured using the Practice Environment Scale of the 

Nursing Work Index (PES-NWI), a psychometrically valid measurement tool 15 endorsed 

by the National Quality Forum.30 The PES-NWI consists of 31 organizational traits 

associated with professional nursing practice. Five work environment domains are present: 

1) Nurse Participation in Hospital Affairs, 2) Nursing Foundations for Quality of Care, 

3) Nurse Manager Ability, Leadership, and Support of Nurses, 4) Staffing and Resource 

Adequacy and 5) Collegial Nurse-Physician Relations. Nurses are asked to what extent 

the traits are present in their current job and respond on a 4-point Likert scale.15 Nurse 

agreement that traits are present corresponds with higher scores. Reliability of aggregate 

scores was established by calculating intra-class correlation coefficients for each subscale 

and composite. The intraclass correlation coefficient ([1,k]) should be at least 0.6 in 

order to justify use of a composite score.31Values greater than 0.6 are consistent with 

sufficient reliability of the hospital mean. 31,32 We used responses from at least 3 nurses 

from each hospital. The intraclass correlation coefficient of each of the five subscales 

exceeded the minimum criterion. Hospitals were classified into better, mixed, and poor work 

environments corresponding to the top 25%, middle 50%, and bottom 25% of the composite 

score distribution.

The nurse survey includes selected items from the Agency for Healthcare Research and 

Quality Hospital Survey on Patient Safety Culture.33 Three categories, including safety 

climate, handoff communication, and actions related to safety were created from seven 

existing safety-indicator items. Nurses responded to statements such as, “staff feels free to 

question the decision or actions of those in authority” or “we are given feedback about 

changes put into place based on event reports.” Safety-related items are measured on a 

5-point Likert scale from strongly agree to strongly disagree. Nurses were asked to provide 

an overall grade on patient safety in their current practice setting, ranging across five levels 

from “A” for excellent to “F” for failing. We calculated the percentage of nurses in each 

hospital that rated safety as B, C, D, or F, i.e., less than excellent. Then we collapsed safety 

grade to a dichotomous variable with grades of C, D, and F representing “poor” scores. 

Although technically C grades are defined as acceptable, we do not believe that the public 

would view a C as desirable for safety. We calculated the percentage of nurses in each 

hospital that rated safety as poor.

We control in our analysis for organizational characteristics of hospitals that may be 

associated with measures of safety as we are primarily interested in modifiable features 

of hospitals that may hold promise for improving safety. Hospital characteristics including 
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bed size, teaching, and technology status were obtained from the 2015 American Hospital 

Association Annual Survey.34 These characteristics are used to describe the sample and 

are also used as controls in the regression model. Hospital bed size includes all hospital 

beds and is categorized into two levels 100-249 beds and greater than 250 beds. Teaching 

status was classified into the following three categories, major, minor and non-teaching 

based on the resident to bed ratio. High technology status refers to hospitals that perform 

pediatric heart surgery, the only pediatric specific high technology designation from the 

American Hospital Association Survey. Hospital type was classified as general hospitals 

with pediatric services and children’s hospitals based on the hospital’s pediatric-specific 

leadership structure and status as listed in the Children’s Hospital Association website in 

2016.

The characteristics of the pediatric nurses and hospitals, the hospital safety outcomes, and 

the clinical work environment are described. The percentage of nurses reporting patient 

safety concerns across different work environment categories was calculated and graphed. 

Parameters in the data are symmetrically distributed, so means and standard deviation 

are reported. Linear regression models were used after model assumptions, linearity, 

independence, normality and equal variance, were satisfied. The hospital work environment 

was the primary predictor in a linear regression of the percentage of nurses who rated safety 

as poor. The regression controlled for hospital size, teaching status, and technology level.

Results

There was a total of 1,875 pediatric nurses in 177 hospitals. The typical hospital was large 

with a minor teaching status (Table 1). The average number of registered nurse respondents 

per hospital was 11 (range: 3 – 137). The majority of nurses (70%) had a Bachelor of 

Science degree in nursing (BSN) or higher. Almost half (48%) held a national specialty 

certification. The majority of pediatric nurses in this sample (61%) worked in intensive care 

units with 39% practicing on general medical and surgical pediatric units.

Sixty percent of pediatric nurses gave their hospitals less than an excellent grade on 

patient safety. Hospital-level descriptive statistics on the safety grade and safety culture 

measures are reported in Table 2. On average, 19 percent of pediatric nurses rated safety 

in their hospitals as poor (C, D, or F). Variation in poor safety ratings across hospitals is 

demonstrated in Figure 1. Thirty six percent or 63 hospitals had no nurses rating safety 

as poor and they are represented at the far left on the graph. Among hospitals that had 

poor safety ratings by any nurses, the percentage of nurses that rated their hospital poor 

ranged from approximately 20% to nearly 100%. The freestanding children’s hospitals are 

distributed throughout the range.

Results for the safety item statements are presented in Table 2. In regards to safety climate, 

28% of pediatric nurses reported not feeling free to question authority, and 46% felt that 

mistakes are held against them. Close to a third (31%) of nurses indicated that important 

care information is lost at shift changes, and a similar percentage (30%) agreed that things 

fall between the cracks when patients are transferred. Regarding the actions of leadership, 

only 9% reported that error prevention is not discussed in their unit. Less than one-fifth 
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(16%) reported that hospital management’s actions show that safety is a not a priority. About 

one-fifth of nurses (21%) say they do not receive feedback about changes implemented 

based on event reports. Overall, reports of safety culture exhibited substantial variation 

across hospitals. The greatest variation was evident in “Staff feel like mistakes are held 

against them” and ““Staff feel free to question the decisions or actions of those in authority” 

and the least for “in this unit, we do not discuss ways to prevent errors from happening 

again.”

The clinical work environment composite and domain scores of acute inpatient pediatric 

care settings studied are presented in Table 3. The composite score for the PES-NWI 

across all pediatric settings studied was 3.00, equivalent to the response category “agree,” 

but ranged from 1.77 (disagree) to 4 (strongly agree). Hospitals in the bottom quartile of 

composite scores (worst clinical environments), representing 44 hospitals, had average PES­

NWI scores of 2.55 score with the worst hospital scoring 1.77. The two domains with the 

lowest (worst) rating were leadership capability and nurse participation in hospital affairs. 

The highest rated domains were collegial relationships between physicians and nurses and 

hospital recognition of nursing’s contribution to quality care.

Significant variation was demonstrated in the patient safety measures across the clinical 

work environment categories (Figure 2). In hospitals rated as having poor clinical work 

environments 39% of nurses reported a poor safety grade. In contrast, only 5% of nurses in 

hospitals with the best clinical work environments reported poor safety grades. In hospitals 

rated by nurses as good on some clinical environment dimensions but not good on others, 

that is hospitals falling in the middle 50% of composite scores, 15% received poor patient 

safety scores. In the best work environments only 4% of nurses report that safety is not a 

priority by hospital leadership compared to 39% of nurses in poor work environments. This 

contrast is also evident in “staff feel that mistakes are held against them”; in the best work 

environments 15% of nurses report this concern, which increases to 46% in hospitals with 

poor work environments.

Table 4 further explores the association of clinical work environment with patient safety 

grade. The unadjusted linear regression and an adjusted model controlling for hospital 

characteristics yielded identical results; only the adjusted model results are reported in text. 

Hospitals with the best (top quartile) and mixed (middle 50%) work environments had 

significantly lower percentages of nurses who rated safety poorly. The coefficient for the top 

quartile hospitals of −34 (CI:−41.1- −26.9, p < 0.001) indicates that 34 percent fewer nurses 

in hospitals with better clinical work environments rated safety poorly than in the hospitals 

with poor work environments. In mixed work environments, 24 percent (CI: −29.5 - −17.2, 

p < 0.001) fewer nurses rated safety poorly compared with those in the hospitals with poor 

work environments.

Discussion

We determined that the work environment is significantly related to safety culture in 

pediatric care settings, which addresses a critical gap in our understanding of safety culture 

in pediatrics. Two previous studies have examined the relationship between the clinical 
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work environment and how nurses grade the safety of their units or hospitals. In one 

study, nurses in U.S. and European hospitals with better work environments were half as 

likely to give their hospitals a poor or failing safety grade.35 Similarly, nurses in neonatal 

intensive care units with better work environments had lower odds of reporting a fair or poor 

grade for patient safety.5 Consistent with these previous results, our contemporary study 

further suggests that the improvements in the culture of patient safety recommended by 

the Institute of Medicine 18 years ago have not yet been fully realized in acute inpatient 

pediatric settings. According to the AHRQ, a “culture of patient safety” encompasses 4 

key features; acknowledging inherent safety risks, establishing a blame-free environment 

where individuals can report errors, encouraging collaboration, and committing resources 

to address safety concerns.36 While several of our survey responses suggest that attention 

to children’s safety is occurring in hospitals, the survey responses describing a culture of 

patient safety vary greatly by hospital, with the work environment explaining much of the 

variation..

While there is room for improvement in all dimensions of patient safety culture in pediatric 

inpatient settings, deficits in two foundational principles of harm prevention are particularly 

troubling and need immediate attention. First, 46% of nurses report that mistakes are held 

against them in direct opposition to the “blame free” climate AHRQ suggests36 is necessary 

to prevent harm. Humans are fallible, and blaming individuals discourages timely reporting 

of errors and near misses so that interventions can be quickly implemented to minimize 

patient harm. “Just culture,” or the act of individuals reporting their own errors in an effort to 

facilitate learning by the system and others,37 is supported by AHRQ as a means to improve 

safety, and holding mistakes against individual clinicians reduces the chances of institutional 

learning about error prevention, a tenet of just culture. Second, more than a quarter of 

nurses (28%) do not feel free to question the decisions or actions of those in authority, a 

foundational requirement of safety in every sector, not only in health care.

Further, our study points to the need for a broader set of actions beyond the focus of most 

hospital safety initiatives. We find that the quality of clinical work environments, as defined 

by appropriate staffing, good doctor-nurse relations, effective clinical nurse managers, 

institutional managerial commitment to address problems in patient care, investments in 

continuing education of clinical staff, and evidence of an institutional commitment to patient 

safety and quality improvement, are associated with the extent to which hospitals have 

operationalized a culture of patient safety.36

Specifically, we show that hospital safety grade is significantly related to the quality of 

the overall clinical work environment in pediatrics. In the hospitals with the worst clinical 

work environments, 39% of nurses gave their clinical site a poor patient safety grade. In 

hospitals with poor work environments, significantly more nurses feel mistakes are held 

against them and do not feel empowered to question the decisions of those in authority. We 

also show safety-related communication is not what it should be. One-third of nurses report 

that important patient care information is lost both during shift changes and when patients 

are transferred between units.
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Our results suggest that education about safety and attention to safety-related concerns 

is not enough to achieve a culture of patient safety. In other words, good clinical work 

environments may be a prerequisite for a culture of patient safety. Specific patient safety 

initiatives such as checklists, care bundles for prevention of central line infections, 38 

and rapid response teams have likely been superimposed over dysfunctional clinical work 

environments, which may undermine the effectiveness of these interventions in actual 

practice. Our results suggest that broader attention to improving clinical work environments 

will also likely have a significant payoff in improving the culture of patient safety as well 

as gaining the full benefit of specific patient safety interventions shown to be effective under 

controlled conditions but currently not as effective under usual practice conditions.

The cross-sectional design does not determine a causal relationship between the work 

environment and safety grade. Our analysis accounted for hospital characteristics including 

size, technology and teaching status yet there is potential that important variables were 

omitted from the analysis. We used key informants to evaluate safety in hospitals rather 

than direct measures of safety on the basis of previous research showing that nurse reported 

quality is significantly associated with independent measures of patient outcomes.39,40

Conclusion

The development of a culture of patient safety in acute inpatient pediatric settings has not 

been uniformly achieved, and is seriously deficient in many institutions, risking harm to 

vulnerable children. Improvingclinical work environments in hospitals holds promise for 

achieving a culture of patient safety that increases the reliability of care and prevents harm.
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What’s Known on This Subject

Safety events occur in hospitalized children as often as one event every seven admissions. 

Research has demonstrated that the work environment for clinicians is associated with 

better patient outcomes, but its association with pediatric patient safety is unclear.

What This Study Adds

Safety varies considerably across acute pediatric settings. Hospitals with poor work 

environments have poorer safety. Improving clinical work environments holds promise 

for achieving a culture of patient safety that increases the reliability of care and prevents 

harm to hospitalized children.
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Figure 1. Percentage of Nurses by Hospital that Graded Safety as Poor.
Methods: This figure provides descriptive statistics on the percentage of hospital nurses 

(n=1875 nurses) in each hospital (n=177 hospitals) that graded safety as poor (i.e. a C, 

D, or F overall safety grade). Hospitals were categorized into children’s hospitals (blue 

bars), or general hospitals with pediatric services (grey bars). Results: Thirty six percent 

(n=63) of hospitals had zero pediatric nurses rating safety as poor, and 64% (n=114) 

had some percentage of nurses rating safety as poor. The variation was 20%-100% of 

nurses responding. Children’s hospitals are distributed throughout the range, with only one 

containing zero nurses reporting a poor safety grade.
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Figure 2. Percentage of Nurses Reporting Patient Safety by Work Environment Categories.
Methods: This figure presents pediatric nurse ratings (n=1875) of the specific PES-NWI 

survey items that relate to safety culture (n=7 statements, and the overall safety grade) and 

the quality of their clinical work environment. The work environment is categorized into 

poor, mixed, and best corresponding to the top 25%, middle 50%, and bottom 25% of 

the composite score distribution in the sample. Some items, (noted with an “a”) indicate 

that the statements were reverse coded such that agree and strongly agree are negative 

(undesirable) responses. Results: There was significant variation in safety culture responses 

across the work environment categories. In hospitals with better work environments, nurses 

are consistently more likely to report the presence of favorable safety-related actions in 

their workplace as compared with those in poor environments. The nurse responses to the 

individual safety culture-related statements follow the same general pattern as overall safety 

grade by work environment quality.
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Table 1.

Characteristics of Sample Hospitals and Nurses

Variable n No. (%) Mean (SD)

Hospital characteristic

 Bed Size 174

 100-249 beds 25 (14.4)

 ≥ 250 beds 149 (85.6)

Teaching hospital 170

 Major 40 (23.4)

 Minor 76 (44.4)

 Non 54 (32)

High technology - Pediatric 177 34(19%)

Children’s hospital type 177

 General 159 (90)

 Freestanding 17 (9.6)

State 177

 California 79 (44.6)

 Pennsylvania 31 (17.5)

 Florida 43 (24.3)

 New Jersey 24 (13.6)

Nurse Characteristics 1875

Female 1809 (96.7)

Age 46 (12.3)

BSN or higher degree in nursing 1866 1296 (69.5)

Years of Experience

 As an RN 1869 20.1 (12.7)

 In present hospital 1842 14.4 (10.9)

National specialty certification 1865 889 (47.7)

Type of Unit 1875

 General pediatric 729 (39.0)

 PICU 240 (12.8)

 NICU 903 (48.2)

Abbreviations: BSN Bachelor of Science in Nursing; PICU pediatric intensive care unit; NICU neonatal intensive care unit
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Table 2.

Pediatric Nurses’ Reports About Safety (N=177 hospitals)

Mean(SD)

Safety grade C, D, or F 18.5% (21)

Safety Climate

Staff feel free to question the decisions or actions of those in authority.
a 28.3% (24)

Staff feels like mistakes are held against them. 45.8% (27)

Communication

Important patient care information is often lost during shift changes. 30.5% (22)

Things “fall between the cracks” when transferring patients from one unit to another.
a 29.3% (23)

Action

In this unit, we discuss ways to prevent errors from happening again.
a 8.9% (15)

We are given feedback about changes put into place based on event reports.
a 20.8% (22)

The actions of hospital management show that patient safety is a top priority.
a 16.1% (21)

a
Indicates the item is reverse coded such that agree and strongly agree are negative, that is, undesirable responses.
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Table 3.

Work Environment of Pediatric Hospital Nurses: Mean Ratings for Practice Environment Scale of Nursing 

Work Index (PES-NWI) Composite and Subscales (N=177)

Variable Mean (SD) Range
Min – Max

PES-NWI composite 3.00 (0.38) 1.77 4

Nurse Participation in Hospital Affairs 2.85 (0.46) 1.48 4

Nursing Foundations for Quality of Care 3.19 (0.34) 2.03 4

Nurse Manager Ability, Leadership, and Support of Nurses 2.83 (0.5) 1.44 4

Staffing and Resource Adequacy 2.88 (0.47) 1.25 4

Collegial Nurse-Physician Relations 3.24 (0.38) 1.56 4
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Table 4.

Regression Results: The Percent of Nurses who graded Safety as Poor
a
 by Work Environment Category 

(n=177)

Coefficient (95% CI)
Unadjusted Model

Coefficient (95% CI)

Adjusted Model
b

Best Environments
−34.04

c
 (−41.13 - −26.94) −34.77

c
 (−42.11- −27.42)

Mixed Environments
−23.36

c
 (−29.50 - −17.21) −24.03

c
 (−30.48 - −17.58)

Poor Environments reference reference

a
Poor is defined as ratings of fair, poor or failing

b
Adjusted model controls for hospital size, teaching status and technology status

c
p=0.000
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