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ABSTRACT
Organizational Climate and Hospital Infection Preventionists
Shanelle G. Nelson
Healthcare associated infections (HAI) continue to be a significant patient safety problem.
Researchers have found that nurses’ perception of organizational climate is associated with
patient outcomes. However, given the increased prevalence of HAI, an examination of multiple
organizational factors within the healthcare organization particularly amongst infection
prevention and control staff is warranted.
The purpose of this study was to gain a knowledge base on the issue of HAI in acute care
hospitals and the role organizational climate plays in improving clinician’s performance and
ultimately decreasing HAI rates. Guided by the integrative model of organizational climate and
safety conceptual framework the specific aims were to: 1) systematically review published
evidence examining relationships between organizational climate, adherence to infection
prevention and control processes and HAI rates in hospital settings; 2) assess the psychometric
properties of an organizational climate measure, the Leading a Culture of Quality (LCQ) scale, in
a national sample of Infection Preventionists (IPs); and 3) identify setting characteristics that
predict a more positive perception of organizational climate by the IP and measured by the LCQ
revised, using a national sample.
Ten studies, mostly cross sectional design, were included in the systematic review. There
was evidence that positive perceptions of organizational climate as perceived by nurses and/or an
intervention aimed at improving organizational climate are associated with decreased HAI rates
and adherence to evidence based guidelines.

The exploratory factor analysis on the LCQ identified a four factor solution explaining
59.65% of the total variance. The Cronbach’s alpha of the new subscales ranged from .74 to .90
and .93 for the final composite LCQ, the LCQ revised. The subscales are: Psychological Safety,
Organizational Leadership and Work Environment, HAI Prevention/Communication and
Vision/Perspective of Organization.
In a sample of 1,013 IPs, relationships were found between the structural characteristics
examined and organizational climate. IPs who worked in hospitals that share or pool infection
prevention resources with a larger facility perceived the climate more positively among 2
subscales (Psychological Safety β = 0.113, p-value = 0.006; HAI Prevention/Communication β =
0.129, p-value = 0.005) and the overall climate (β = 0.085, p-value = 0.027). IPs in hospitals
with an Infection Control Director position in the Infection Control department perceived the
organizational climate more positively among 3 subscales (Psychological Safety β = 0.120, pvalue = 0.005; Organizational Leadership β = 0.198, p-value = 0.000; HAI
Prevention/Communication β = 0.159 , p-value = 0.001) and the overall climate (β = 0.152, pvalue = 0.000). IPs working in hospitals located in a rural area as compared to urban perceived
organizational climate more negatively on all 4 subscales (Psychological Safety β = -0.123, pvalue = 0.001; Organizational Leadership and Work Environment β = -0.099, p-value = 0.029;
HAI Prevention/Communication β = -0.168, p-value = 0.002; Vision/Perspective of Organization
β = -0.179, p-value = 0.000) and the overall climate (β = -0.124, p-value = 0.001). Also, IPs
working in hospitals located in a suburban area as compared to urban perceived organizational
climate more negatively among HAI Prevention/Communication (β = -0.111, p-value = 0.039).

These findings suggest the need for additional support and organizational resources for the
infection prevention and control department.
As the issue of patient safety continues to progress, particularly around HAI, concerns of
how to improve organizational systems to enable implementation and adherence to safety
processes should be a priority on the research agenda. This is the first study to evaluate
associations between structural characteristics of the hospital setting and organizational climate
via the IP perspective using a large national sample. Future research should focus on other
structural variables such as IP staffing. Also, further analyses on organizational climate and
outcomes such as clinician adherence to evidence based practices and HAI rates should be
conducted.
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Chapter One – Introduction
Background
There is a basic principle in healthcare that providers follow, which is to do no harm and to
help people reach their goal of optimal health. However, there is an inconsistency between this
tenet and the patient safety issue of healthcare associated infections (HAI). An estimated two
million patients in American hospitals are at risk of acquiring a HAI, and 90,000 die as a result
(Klevens et al., 2007). In addition to the unfortunate mortality numbers, the Centers for Disease
Control and Prevention (CDC) has estimated the annual hospital costs of HAI in the U.S. to be
between 25.0 to 31.5 billion dollars per year (Scott II, 2009); and, per-patient costs ranged from
5,000 to 50,000 dollars per episode (Wachter & Pronovost, 2006).
With all the technological advances and huge strides in scientific knowledge, the healthcare
industry still struggles with numerous medical errors and adverse events, such as HAI.
Researchers and experts in the field have argued that these failures can in part be prevented. In
1999, the Institute of Medicine (IOM) released a report entitled, “To Err is Human” that
documented the estimated number of deaths due to medical mistakes and set the stage for
improving efforts to build a better health care system (Institute of Medicine, 2000). In this
report, the authors reported that most errors are caused by faulty systems, processes and
conditions, which lead people to make mistakes or fail to prevent them (Institute of Medicine,
2000). However, even with the publication of this landmark document, there are still problems
and progress is slow. It is the patient’s right to expect not to be injured by the healthcare
delivery system (Krause & Hidley, 2009).
Although patient safety is receiving attention in many hospitals, there needs to be more of a
commitment to this initiative by promoting efforts and allocating resources (Wachter, 2008).
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The Joint Commission (JC) is an agency committed to improving patient safety and quality as
well as working with healthcare providers in developing hospital standards. The JC developed
and endorsed the National Patient Safety Goals. One of the goals includes decreasing HAI (Joint
Commission, 2010). Mutual collaboration among regulatory agencies, such as JC, and
healthcare organizations is vital in order to achieve this particular goal.
Patient safety is an urgent priority to be taken seriously, especially in acute health care
settings, and HAIs are an important patient safety issue. Patient safety is also complex and this
complexity can be attributed to various factors, such as the many entities involved with patient
care decisions, competing and conflicting agendas, system fragmentations, and the difficulties of
standardizing procedures and practices (Krause & Hidley, 2009). Despite the IOM report
resulting in an increased emphasis on patient safety, after 10 years of effort, there remains ample
evidence that patient safety continues to be an issue deeply embedded in organizational systems.
The next section briefly discusses HAI as an important patient safety indicator. First,
background on the issue of HAI as well as the seminal Study on the Efficacy of Nosocomial
Infection Control (Haley, Quade, Freeman, & Bennett, 1980) will be presented. Then, evidence
describing the highly promoted evidence based processes called bundles will be discussed.
Finally, the section following discusses the role of the Infection Preventionist (IP).
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Healthcare Associated Infections - An Important Patient Safety Indicator
HAI are the most frequent types of patient safety events that affect hospitalized patients
(Brennan et al., 1991; Leape et al., 1991). HAI can result in significant patient morbidity and
deaths, prolong the duration of hospital stays and incur additional diagnostic and therapeutic
interventions, which generate added costs (Collins, 2008). The overall incidence of HAI has
increased 36% over the past 20 years (Institute of Medicine, 2000), and it is now the fifth leading
cause of death in acute care hospitals (Klevens, et al., 2007). Annually, more than 500,000 of
the nearly 2 million patients with these infections are in intensive care units (ICUs), with most of
these infections being associated with the presence of an invasive device such as a vascular
access line, mechanical ventilator, or indwelling urinary catheter (Peterson & Walker, 2006).
Healthy People is a government initiative in which 10 year national objectives are set for
improving the health of Americans. An objective of the Healthy People 2010 initiative was to
reduce HAI in ICUs by 10%, and this continues to be a priority for 2020, indicating the
persistent nature of this problem (Healthy People 2020, 2011).
In the past decade, a number of prevention efforts and laws were put into place to help
curb the HAI problem. For example, some states have passed legislation mandating health care
organizations to publicly disclose HAI rates (Becker, 2005; Weinstein, Siegel, & Brennan,
2005). Also, in 2008, Centers for Medicare and Medicaid Services (CMS) started to penalize
hospitals for avoidable complications and poor quality care, by implementing its hospitalacquired conditions policy (McNair, Luft, & Bindman, 2009). Essentially, this policy requires
hospitals to bear the financial cost of these infections. Despite these advances, problems remain
with implementing effective systems to prevent these occurrences.
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Study on the Efficacy of Nosocomial Infection Control - Seminal Study
In 1970, the CDC undertook the national “Study on the Efficacy of Nosocomial Infection
Control (SENIC)” (Haley, et al., 1980). This seminal study examined staffing of infection
control programs and intensity of surveillance, prevention, and control activities across the
nation (Haley, et al., 1980). This study was essential in establishing a connection between
structure and process elements of infection control programs and provided strong evidence that
hospitals with better infection control professional staffing and those programs headed by
physicians dedicated to hospital epidemiology had more intense infection prevention and control
activities and lower HAI rates (Haley, et al., 1980). Ultimately, having the essential components
of an infection control program, such as adequate staffing, were found to be effective.
The researchers recommended that hospitals have at least 1 full-time equivalent (FTE)
infection control professional for every 250 occupied beds (Haley, et al., 1980; Hughes, 1988).
These standards are still recommended in the infection control standards of JC (Joint
Commission Resources, 2009) despite being 30 years old. Currently, the CDCs National
Healthcare Safety Network (NHSN), which is the agency that most hospitals in the US report
HAI rates to, requires a trained infection control professional or hospital epidemiologist (HE) to
be in charge of the infection prevention and control program (Stone et al., 2009).
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Bundles and HAI Prevention

HAI are considered an adverse event and an important patient safety issue (Collins,
2008). These infections are considered a patient safety problem because they are largely
preventable. This was demonstrated by researchers from the Quality and Safety Research Group
(QSRG) who partnered with the Michigan Health and Hospital Association, Keystone Center for
Patient Safety and Quality. The QSRG conducted a statewide collaborative cohort study to
determine the extent to which the incidence of central-line associated bloodstream infections
(CLABSI) could be reduced (Pronovost, 2008). These researchers developed a new approach to
quality improvement that included rigorous measurement, feasible interventions, and cultural
change intended to reduce the rate of CLABSI (Pronovost, 2008). In addition to 5 interventions
that had the strongest evidence and the lowest barriers to implementation, they also created a
Comprehensive Unit-Based Safety Program (CUSP) to improve safety culture, including
communication and teamwork. This program is coupled with a strategy to translate evidence
into practice that summarizes the evidence, identifies local barriers, measures baseline
performance, and ensures all patients received the evidence using the “4Es” model: Engage,
Educate, Execute and Evaluate.

The researchers found a significant decrease in CLABSI rates from baseline in 108 ICUs,
with incidence-rate ratios decreasing from 0.62 to 0.34 after implementing the intervention for
over a year (Pronovost, 2008). Furthermore, in a longitudinal analysis, the researchers found that
the decrease in CLABSI rates were maintained 4 years after implementation of the intervention,
which suggests that this program is sustainable (Pronovost, 2008).
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Similarly, another study demonstrating that HAI are preventable was conducted by the
Pittsburgh Regional Healthcare Initiative (PRHI) (Centers for Disease Control and Prevention
(U.S.), 2005). This advisory committee of regional infection-control experts convened to discuss
strategies for the prevention of HAI and a hospital-based intervention to prevent CLABSI among
66 ICUs in southwestern Pennsylvania. The intervention consisted of five components: 1)
promotion of evidence-based catheter insertion practices; 2) promotion of an educational module
about CLABSI and strategies for their prevention; 3) promotion of standardized tools for
recording adherence to recommended catheter insertion practices; 4) promotion of a standardized
list of contents for catheter insertion kits that includes all supplies required to adhere to
recommended insertions practices; and, 5) measurement of CLABSI rates and distribution of
data to participating hospitals in confidential quarterly reports. Over a 4-year period, CLABSI
rates among ICU patients declined 68% from 4.31 to 1.36 per 1,000 central line days (p < 0.001).
Based on these preliminary findings as well as other studies, the Institute of Healthcare
Improvement (IHI) started promoting “care bundles” as an important means to implementing
evidence-based practices into daily practices in order to improve HAI (Berwick, Calkins,
McCannon, & Hackbarth, 2006). A ‘bundle’ is “a collection of processes needed to effectively
and safely care for patients undergoing particular treatments with inherent risks” (Joint
Commission Resources, 2006). Even though development and promotion of bundles is
widespread, questions still remain as to whether these policies are being executed at the bedside,
as certain HAI continue to be significant problems in many ICUs (Yokoe et al., 2008).

In 2005, researchers studied a “bundle” of ventilator care processes (peptic ulcer disease
prophylaxis, deep vein thrombosis prophylaxis, elevation of the head of the bed, and a sedation
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vacation) to reduce ventilator associated pneumonia (VAP) rates (Resar et al., 2005). These
investigators hypothesized that when care processes are grouped into bundles, caregivers are
more likely to implement them (Resar, et al., 2005). A team of ICU members posted data
monthly on a web-based extranet and submitted narrative descriptions describing the changes
tested and the strategies implemented. The investigators found that the 35 units that consistently
collected data on ventilator bundle element adherence, on average, reduced VAP by 44.5%. It is
important to note that with the implementation of the bundles, other changes followed including
multidisciplinary rounds, daily goals for patients, and the use of weaning protocols. Hence, it is
clear that the VAP reduction reflected not only the effects of the bundle elements, but a change
in the delivery system as a whole.
Recently, researchers have also studied the adoption of central line bundle elements via a
cross-sectional design of 250 hospitals (450 ICUs) throughout the US to determine their
effectiveness in preventing CLABSIs (Furuya et al., 2011). The researchers hypothesized that
having policies alone was insufficient to decrease infection rates. Infection Preventionists were
surveyed to assess whether the ICU had a written central line bundle policy in place, whether
compliance was monitored and how often compliance was observed. The researchers found that
there is wide variability in both central line bundle compliance and infection rates. For example,
the mean CLABSI rate was 2.1 per 1000 central line days (S.D. = 2.8, range 0 to 22) and only
49% reported having a written CLABSI Bundle policy. Furthermore, only 38% of the ICUs that
monitored bundle implementation reported full compliance and there was no relationship
between solely having a bundle policy in place and lower infection rates. Only when an ICU had
a bundle policy, monitored compliance with it, and had 95% or greater compliance did CLABSI
rates decrease. Findings from this study set a firm platform for the need to change organizations
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in a way that promotes adherence to bundles versus simply incorporating “checklists” into daily
clinical routines.
Similarly, this same group examined adoption and compliance of ventilator bundles in ICUs
(Pogorzelska et al., 2011). Respondents were asked about four elements of the ventilator bundle:
raising the head of the bed, sedation vacation, peptic ulcer and deep vein thrombosis prophylaxis.
Similar to the report by Furuya et al., the respondents were asked whether the ICU had a written
policy for that bundle element, whether compliance with the policy was monitored, and the
proportion of time the policy was correctly implemented. The researchers found that two-thirds
(n = 284) of ICUs reported presence of the full ventilator bundle policy but only 66% monitored
implementation and of those 39% reported high compliance (defined as 95% of the time or
greater). And again, they found that only when an ICU had a policy, monitored compliance and
had 95% or greater compliance was the VAP rate significantly lower.
In essence, the aim of the bundle is to make it easier for clinicians to integrate the guidelines
into practice (Levy et al, 2004). It is clear that HAI can be prevented with adherence to
evidence-based bundles, but the challenge lies in ensuring the implementation in clinical
practice. In addition, a positive organizational climate seems to be an important component in
the prevention of HAI. Furthermore, while these studies have been informative, they have not
been able to identify why there is variation in implementation of these important processes.
Therefore, more research is necessary to examine the “bigger picture” of the culture or
organizational climate of the hospital setting and optimal infection prevention and control.
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Evolving Role of the Infection Preventionist (IP)
With the increase in evidence showing that certain HAI can be prevented (Pronovost et al.,
2008; Resar, et al., 2005; Roselle, 2010) there has been a shift toward increased prevention and
surveillance within the field of infection control. The roles and responsibilities of personnel
working in the field have evolved and expanded. Indeed, even the professional title has changed;
infection control professionals are now referred to as “Infection Preventionists” (IPs)
(Association for Professionals in Infection Control and Epidemiology, 2010; Manning, 2010;
Stone, et al., 2009). The majority of IPs are nurses (Feltovich & Fabrey, 2010; Manning, 2010).
A 2008 nationwide survey of NHSN hospitals indicated that the average number of IPs per
hospital is 1 IP per 149 beds (Stone, et al., 2009).
IPs are primarily responsible for directing interventions that protect patients from HAI,
performing ongoing surveillance of infections at the unit level and working with clinicians and
administrators to improve patient-and systems-level outcomes to reduce HAI and other related
adverse events (Association for Professionals in Infection Control and Epidemiology, 2010;
Horan-Murphy et al., 1999). The Certification Board of Infection Control offers certification
that an IP has the standard core set of knowledge in infection prevention and control (Feltovich
& Fabrey, 2010; Goldrick, 2007).
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Organizational Culture/Climate
This section includes brief definitions of organizational culture and climate. The section
following includes a review of studies with regard to the relationship of organizational climate
and patient safety.
Culture versus Climate
The concepts of organizational culture and climate became more widely known when
managed care initiatives resulted in first-time industry-wide organizational changes (Gershon,
Stone, Bakken, & Larson, 2004). While there are conceptual differences between organizational
culture and climate, there is also overlap. Climate has been describes as a meteorological
metaphor and culture is more of an anthropological metaphor (Scott, Mannion, Davies, &
Marshall, 2003). Organizational culture is defined as, “the shared, often unconscious values,
attitudes, standards, and assumptions that govern behavior, especially in situations that lack
clearly defined rules and procedures” (Krause & Hidley, 2009, p. 34). It is considered the
driving values of the organization or “the way things are done around here” (Clarke, 2006;
Krause & Hidley, 2009) and drives both the quality of work life and the quality of care in
healthcare organizations (Gershon, et al., 2004).
Organizational climate, on the other hand, more closely reflects the employees’ perception of
the organization’s culture and is easier to measure than culture because it is tangible (Gershon, et
al., 2004). Organizational climate is defined as members’ shared perceptions of organizational
features such as decision making, leadership, and norms about work (Ostroff, 1993). Climate is
often thought of as subject to change in the face of events and decisions in an organization
(Clarke, 2006).
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Organizational climate can be assessed through multiple indicators including organizational
structures and processes (Litwin & Stringer, 1968). Indicators of organizational climate include
leadership, organizational structural characteristics, work design, group behavior, and quality
emphasis (Stone et al., 2005). In this dissertation study, the perceptions of these five indicators
of organizational climate were measured using the Leading a Culture of Quality (LCQ)
instrument (P. Jury, personal communication, September 7, 2011).
Various tools have been developed to measure organizational culture and climate in
healthcare. Due to the difficulty of trying to assess an abstract phenomena such as culture,
experts rarely agree on which are the essential dimensions to measure. Many of the culture
assessment instruments evaluate organizational climate, usually by collecting participants' views
of the environment in which they work (Scott, et al., 2003). Two systematic literature reviews
examined available instruments that measure organizational culture and cultural change in
healthcare settings. A comprehensive review done by Gershon et al. (2004) identified 12
instruments with solid psychometric data that measure organizational constructs applicable to the
healthcare setting. Overall, the researchers found a lack of agreement on the definition of
organizational culture and climate as well as variability on the items used to measure the various
dimensions. Also, these instruments were fairly global. One of the recommendations made was
ensuring that all measures be as specific and targeted as possible. Similarly, Scott et al. (2003)
found 13 instruments with differing characteristics but many were limited in their scope, ease of
use and scientific properties.
Organizational Climate and Patient Safety
Over the past few years, there have been systematic efforts to examine the causes of adverse
events and to improve quality of health care (Hickam et al., 2003). This work has added to our
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understanding of the relationship between organizational factors, work processes, and patient
safety (Hickam, et al., 2003). In a general sense, a positive organizational climate is an
antecedent to successful staff recruitment and retention in order to support quality initiatives
across industries (Michela & Burke, 2000). Empirical evidence has identified strong positive
associations between a supportive or positive organizational climate as perceived by nurses and
improved patient outcomes in the U.S. (Aiken, Clarke, Sloane, Sochalski, & Silber, 2002; Stone,
Mooney-Kane, Larson, Horan, et al., 2007; Virtanen et al., 2009), as well as process outcomes
(Bingham, Ashley, De Jong, & Swift, 2010; Marchionni & Ritchie, 2008; Ricart, Lorente, Diaz,
Kollef, & Rello, 2003).
Within the realm of infection prevention and control, exploring certain organizational
structural characteristics that predict a positive organizational climate of acute care hospitals
would be a good first step towards a more thorough understanding of what is essentially driving
practice variation and in effect high HAI rates among hospitals and also may provide a more
clear approach toward developing effective improvement interventions.
Relationship to Larger Study
This dissertation was conducted in conjunction with the larger study entitled “Prevention
of Nosocomial Infections and Cost-Effectiveness Refined (P-NICER)” (Prevention of
Nosocomial Infections & Cost Effectiveness Refined) R01NR010107. P-NICER’s overall aims
are to 1) qualitatively describe the phenomena of infection prevention, surveillance, and control
in hospitals, 2) assess the impact of infection control processes on HAI rates, and 3) examine the
impact of state regulated mandatory reporting on infection control processes and HAI rates.
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Purpose/Aims
The main purpose of this dissertation was to begin to examine the “broader view” of the
issue of HAI in acute care hospitals and the role organizational climate plays in improving
clinician’s performance and ultimately decreasing HAI rates. The specific aims are as follows:
Aim 1 – To systematically review published evidence examining relationships between
organizational climate, adherence to infection prevention and control processes and HAI rates in
hospital settings.
Aim 2 – To assess the psychometric properties of an organizational climate measure (the LCQ) in
a sample of IPs.
Aim 3 – To identify setting characteristics that predict a more positive perception of
organizational climate by the IP and measured by the LCQ.
The overall organization of this dissertation is arranged such that each aim with the
associated methods, results and discussion are presented together in their own separate chapters.
This is followed by an overall concluding chapter that discusses the full body of knowledge
generated.
The next section includes a brief description of the preliminary analysis conducted. This
is followed by sections presenting the conceptual model used and a discussion of the significance
of the dissertation study.
Conceptual Models and Measures
This research was guided by an adapted Integrative Model of Organizational Climate
and Safety (Stone, et al., 2005), which was developed based on Donabedian’s structure, process,
and outcome model (A. Donabedian, 1980). First, Donabedian’s model will be discussed briefly,
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followed by a description of the IMOC and then the adapted model that guided this dissertation
will be presented.
Quality Assessment in Healthcare - Donabedian
Donabedian’s groundbreaking work evaluating the quality of medical care occurred in 1966
(A. Donabedian, 1980). He suggested that three dimensions are important for assessing the
quality of healthcare: structure, process, and outcome.
Structure is the “condition under which care is provided” and included organizational
resources, organizational characteristics, human resource factors, and other aspects of the
organization (Avedis Donabedian, 2003). Process focuses on treatment components and
activities that constitute healthcare, including diagnosis, rehabilitation, prevention, and patient
education (Avedis Donabedian, 2003). The outcomes of healthcare are “changes (desirable or
undesirable) in individuals and populations that can be attributed to health care (Avedis
Donabedian, 2003, p. 46)” and might include changes in health status, knowledge, and behavior
after a healthcare intervention that might influence future healthcare related decisions (Avedis
Donabedian, 2003).
An Integrative Model of Health Care Working Conditions on Organizational Climate and
Safety
Stone and colleagues (Stone, et al., 2005) developed the Integrative Model of Organizational
Climate and Safety (see Figure 1.1) by seeking consensus among experts about how
organizational climate and culture affects the quality in healthcare. The Integrative Model of
Organizational Climate and Safety proposes that the interactions among “core structure”
domains and “process” domains have an impact on the outcomes of both health care workers and
patient outcomes. Specifically, leadership represents concepts such as values, strategy, and style,
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whereas organizational structural characteristics include information technology, governance,
and organizational communication processes. These structural domains are mediated by the
process domains of supervision, work design, group behavior, and quality emphasis to impact
both worker and patient outcomes. The outcomes domain considers outcomes for both health
care workers and patients.

Core
Structural
Domains

Process
Domains

Organizational Structural Characteristics
•Communication Processes
•Governance
•Information Technology

Leadership
•Values
•Strategy/Style

Supervision
•Style
•Employee Recognition

Outcomes

Work Design
• Manageable Workload
•Resources/Training
•Rewards
•Autonomy
•Employee Safety

Healthcare Worker Outcomes
•Satisfaction
•Intention to leave

Group Behavior
•Collaboration
•Consensus

Quality Emphasis
•Patient Centeredness
•Patient Safety
•Innovation
•Outcome Measurement
•Evidence-based Practice

Patient Outcomes
•Patient Satisfaction
•Clinical Outcomes

Figure 1.1. An integrative model of organizational climate and safety (Stone, et al., 2005)
Adapted Model
The Integrative Model of Organizational Climate and Safety was adapted for use in this
study (see Figure 1.2). For the purpose of this study, “organizational climate” is conceptualized
as the IP perception of their hospital’s work and practice conditions. As mentioned earlier, in
addition to effective leadership and a positive work environment, the cooperation and
participation of health care personnel in behavioral and practice changes, such as bundle
adherence, are essential to the success of an infection control program (Wolf, Lewis, Cochran, &
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Richards, 2008). Studies have found that knowledge, attitudes, and personal perceptions (i.e.,
perceived benefits and barriers) are likely to influence the desired changes in behaviors and
practices of health care personnel (Srinivasan et al., 2004; Wolf, et al., 2008). Therefore, for this
study, the structural indicators (Leadership and Organizational Structural Characteristics) and
process indicators (Work Design, Group Behavior and Quality Emphasis) are theorized to
influence the healthcare worker behavioral outcome (i.e. adherence to evidence based practices)
and in turn, patient outcomes (i.e. HAI) separately. Each indicator is defined in Chapter Three:
Psychometric Properties of the LCQ.
Organizational Structural
Characteristics

Leadership
Core
Structural
Domains

Process
Domains

Outcomes

•Change Orientation
•Alignment (with Leadership and
Direction)
•Openness

•Setting
•Shared IP resources with larger facility
•Infection Control Director position
•Bed size

Work Design

Group Behavior

Quality Emphasis

•Workload
•Psychological Safety
•Accountability

•Work Group Cooperation and
Respect

•Quality Focus
•Change Actions

Healthcare Worker
Behavioral Outcomes

Patient Outcomes
•HAI

•Adherence to evidence based
practices

Figure 1.2. Conceptual model of the organizational climate as perceived by the IP and patient
outcomes specific to infection prevention
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The major assumptions in this study supported by this conceptual model are that
organizational climate influences outcomes and a relationship exists between healthcare worker
behavioral outcomes (adherence to evidence based guidelines) and patient outcomes (HAI).
Specifically, adherence to evidence based guidelines would be the mediator between
organizational climate and HAI rates as indicated in the conceptual model which shows a
unidirectional arrow between healthcare worker behavioral outcome and patient outcome. Part
of this model will be tested, in aim three, related to the influence of organizational structural
characteristics on organizational climate.
Leading a Culture of Quality (LCQ)
There is a need for well-defined, well-characterized, and psychometrically valid measures of
organizational constructs for the healthcare setting (Gershon, et al., 2004). The choice of this
organizational climate measure, the LCQ, was informed by qualitative data and organizational
climate experts. First, the PNICER team (including the author) conducted in-depth interviews
with various essential hospital personnel throughout the U.S. examining infection prevention,
surveillance and control. Themes that emerged from the qualitative data included:
communication, engaging staff, organizational support, teamwork and relationships, and hospital
in its environment. Additionally, an organizational behavior expert was consulted and suggested
the LCQ based on alignment with the qualitative themes and emphasis on quality (I. Nembhard,
personal communication, September 7, 2011). After discussion and consensus, the LCQ was
selected as a measure of organizational climate.
The LCQ measure contains many attributes specifically related to the structural and process
domains of the Integrative Model of Organizational Climate and Safety model. The subscales of
the LCQ include: alignment, quality focus, change orientation, change actions, openness,
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psychological safety, accountability, work group cooperation and respect and workload. Full
descriptions of each subscale are in Chapter Three: Psychometric Properties of the LCQ.
Preliminary Analysis
As a preliminary analysis for this dissertation, a study was conducted to explore the
perceptions of IPs regarding safety climate by surveying IPs and Quality Directors (QDs), in
acute health care settings in California (Nelson et al., 2011). Safety climate is a specific type of
organizational climate, which is defined as the perceptions and attitudes of personnel working in
an organization about the safety culture (Flin, 2007), and can provide an important indication of
the level of its safety culture. The published paper is in Appendix A.
The overall purpose of that study was to compare the perceptions of two aspects of
patient safety climate between IPs and QDs in the same hospital and identify organizational
predictors associated with differences in perceptions of patient safety climates as well as more
positive perceptions of patient safety climates. In brief, both groups of respondents (IP and QD)
completed independent surveys that included the same two measures of patient safety climate,
Senior Management Engagement (SME) and Leadership on Patient Safety (LOPS). These
measures were adapted from the Patient Safety Climate in Healthcare Organizations (PSCHO)
survey. The final sample size for the SME scale was 129 hospitals and 132 hospitals for the
LOPS scale.
Findings indicated that among these two personnel type, IPs were found to perceive SME
more positively than did QDs but perceived the LOPS scale more negatively. Also, having an
independent budget for the infection prevention program was a significant positive predictor of
organizational climate among these respondents. Although not statistically significant, the IP
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respondents’ that identified themselves as directors of the infection prevention and control
department perceived SME more positively compared to IP non-directors. This finding is
consistent with other study findings showing that perceptions of safety climate differ by
management level (Singer, Falwell, Gaba, & Baker, 2008). This is the only study investigating
IPs’ perceptions of organizational climate in regards to the issue of infection control, but it was
limited to one state. Furthermore, the study was limited by the narrow organizational climate
concepts that were measured. Additional research into the relationship between organizational
climate and infection prevention is warranted with a more comprehensive measure of
organizational climate.
Significance
It is clear that HAI are a significant patient safety problem. There is strong evidence that
HAI are preventable, but the question remains as to why HAI are still a significant problem in
acute care hospitals. Today, hospitals continue to struggle with patient safety issues particularly
around infection prevention and control. An examination of multiple factors such as
communication, trust and leadership commitment to quality and continuous improvement, all of
which influence organizational climate, is warranted particularly amongst infection prevention
and control staff. While there has been some research examining nurses’ perceptions of
organizational climate and its impact on outcomes, there is only one study that has examined IPs
perceptions of organizational climate.
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Chapter Two - Systematic Review
The problem of HAI continues to burden healthcare systems in the U.S. Patient safety
efforts are vital in this arena in order to improve quality care. The organizational climate in
hospitals is of primary interest because of its possible impact on HAI. The aim of this chapter is
to systematically review published evidence examining relationships between organizational
climate, adherence to infection prevention and control processes and HAI rates in hospital
settings. Specifically, a systematic literature review was conducted to locate, critically appraise
and synthesize all published peer-reviewed research studies that provide information pertaining
to relationships between the broad concepts of organizational culture and/or climate and
adherence to evidence based practice guidelines that are specifically related to infection
prevention and control and/or HAI rates.
Methods
This review was guided by the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guideline, which assists authors with improving reporting of
systematic reviews of studies that employ various research designs (Moher, Liberati, Tetzlaff, &
Altman, 2009; University of York, 2009).
Search Strategy
A systematic electronic search of published literature was conducted with the assistance
of a librarian using MEDLINE OVID, CINAHL, science citation index, web of knowledge, and
PUBMED databases. MeSH terms included “cross infection”, “hospital infection”, cross
referenced with “organizational culture”, “organizational climate”, “clinical guideline
adherence”, “best practice adherence”, “compliance with guidelines” and “practice
implementation”. Additionally, keywords used were “healthcare associated infections”,
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“nosocomial infections”, “safety climate” and “safety culture”. A “snowballing” technique was
used where references cited in published studies were also searched for eligibility.
Selection Criteria
An article was eligible for review if it was published in English between January 2001
through December 2011, had an abstract and was primary research. Additionally, in the primary
research report the researchers must have either investigated 1) the impact of organizational
culture/climate or safety climate on either adherence to evidence based guidelines or HAI or 2)
tested the effectiveness of intervention(s) aimed at improving the culture/climate, clinician
adherence and/or decreasing HAI rates. Specifically, those researchers examining the first
category must have measured organizational culture, organizational climate, safety climate or
safety culture through the use of a hospital employee survey; and the outcomes measured were
either HAI rates or clinician adherence to evidence based infection prevention and control
guidelines.
Quality Assessment Tool
For each eligible article, data elements related to both analytic methods and findings were
systematically audited for the following elements: demographics of the study (i.e., year of
publication country, journal, etc.), sample size, response rate, measurement tool and subscales,
level of analysis (i.e., hospital or nursing unit), and significant findings. Additionally, the
methods used in each study were evaluated and a quality score was given, using the instrument
as shown in Appendix B. This instrument was chosen because it was developed to measure
methodologic quality that was applicable not to just randomized control trials but also studies of
other experimental or observational designs (Cho & Bero, 1994; Timmer, Sutherland, & Hilsden,
2003). The instrument contains 19 items and the maximum possible quality score was calculated

22

based on the percentage of the number of items that were applicable for that design. For each
relevant item, a maximum of 2 points was awarded (0 if not met, 1 if partially met, 2 if fully met)
giving a potential quality score range of 0 to 100. Quality scores were computed by two
researchers (the author and a faculty member) and compared. Any differences were resolved by
discussion.
Results
The flow diagram of the search results is presented in Figure 2.1. Two hundred and
seventy-seven titles and abstracts were reviewed to determine eligibility. Of these, 257 were
excluded after reading the abstract and browsing the text. A total of 20 articles were obtained
and reviewed in depth. Of these, ten articles were further excluded because organizational
climate was not clearly defined and measured or the independent and dependent variables were
not relevant to the review. Ten studies met the inclusion criteria and were included in the
systematic review. Of note, one article was available electronically in 2011 but has a publication
date of 2012.
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Figure 2.1. Study selection process
Literature search
Databases: MEDLINE,
PUBMED, CINAHL, science
citation index, and web of
knowledge

Search results combined (n=277)

Articles screened on basis of title
and abstract (SN)

Excluded (n=257)
•Articles excluded after
reading title, abstract and
browsing text

Included (n=20)

Full-text articles reviewed (SN)

Excluded (n=10)
• Articles excluded if they did
not meet inclusion criteria

Included (n=10)

The characteristics of each study are presented in Table 2.1. There were a variety of
study designs used but the majority, (7 studies), were cross sectional. Most researchers studied
nurses, but other types of providers including physicians and all employees were surveyed.
Response rates ranged from 50% to 96%. The level of analysis ranged from individual nurses to
hospital. The average quality assessment score was 86% (range 68% - 93%).
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Table 2.1. Study Characteristics
Reference
Larson et al. (2000)

Design
Quasi-experimental
clinical trial

Sampling

Response
Rate

Level of
Analysis

Mean Quality
Score (%)

2 hospitals
81 units (42
hospitals;
1,127
nurses)

n/a

Hospital

85

not
reported

Unit

92

n/a

68

60%

Unit
Multi-level
analysis
(patient,
unit and
hospital)

93

95%

Unit

81

52%

Hospital

89

77%

Multi-level
(patient,
unit and
hospital)

88

50%

Hospital

89

Meeks et al. (2011)

1 ICU
15,846
patients, 51
ICUs, 31
Observational/cross hospitals,
sectional study
1,095 nurses
108 ICUs
Pre-post (18
(77
months)
hospitals)
91 hospitals
(18,223
various
Cross sectional
personnel)
1,092
patients,
1,159
various
personnel,
60 wards in
Cross sectional
6 hospitals
30 hospitals
(4,625
various
Cross sectional
personnel)
Cross sectional/
2 hospitals
Retrospective chart (127 various
review
personnel)

Hospital

88

Sinkowitz-Cochran
(2012)

Cross
sectional/Pre-post

92%
Time 1 69%;
Time 2 63%

Individual

89

Hofmann et al.
(2006)
Jain et al. (2006)

Stone et al. (2007)

Pronovost (2008)

Singer et al. (2009)

Virtanen et al. (2009)

Rosen et al. (2010)

Cross sectional
Pre-post (3 year
period)

2,314
various
personnel

The 10 eligible articles found included studies (n = 6) examining relationships between
culture/climate and outcomes (i.e., clinician adherence to infection prevention guidelines or HAI
rates) and studies (n = 4) testing the effectiveness of interventions aimed at improving the
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culture/climate, clinician adherence and/or decreasing HAI rates. Therefore, the studies are
organized and presented in two sections. In the first section, studies examining relationships
pertaining to organizational culture/climate and safety climate are presented. The second section
evaluates studies looking at the effectiveness of interventions aimed at improving organizational
culture/climate.
Organizational Culture/Climate and Safety Climate
The six studies in which researchers examined organizational culture/climate and safety
climate related to HAI rates or adherence to evidence based guidelines are summarized
(variables, measurement tool, climate type and outcome) in Table 2.2 and briefly described
below. Among the 6 studies, two (Stone, Mooney-Kane, Larson, Horan, et al., 2007; Virtanen,
et al., 2009) examined the relationship between organizational climate and HAI, three (Hofmann
& Mark, 2006; Rosen et al., 2010; Singer, Lin, Falwell, Gaba, & Baker, 2009) measured
relationships between safety climate and HAI, and one (Meeks et al., 2011) examined safety
climate and adherence to evidence based guidelines.
Relationship between Organizational Culture/Climate and HAI rates
Stone et al. (2007) examined the relationships between a comprehensive set of working
conditions (including organizational climate) and a variety of patient safety outcomes (including
HAI) among elderly patients in ICUs across the country. The researchers hypothesized that
elderly patients being cared for in ICUs with better working conditions would have better safety
outcomes (including reduced HAI rates). The study sample was comprised of 15,902 patients
from 51 ICUs in 31 hospitals. Organizational climate was measured by surveying registered
nurses (RNs) using the Perceptions of Nurse Work Environment scale. There were 1,095 RN
who responded to the surveys with an average response rate of 60% (range, 44% to 100%). The
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researchers found that patients admitted to ICUs in which the nurses’ perceived a more positive
organizational climate had a slightly higher odds of developing a CLABSI (adjusted OR 1.19;
95% CI, 1.05-1.36), but were 39% less likely to develop a catheter-associated urinary tract
infection CAUTI (adjusted OR 0.61; 95% CI, 0.44-0.83).
Virtanen et al. (2009) examined the association between work hours, work stress, and
staff collaboration, and leadership in relation to the patients’ risk of HAI in 6 Finnish hospitals.
Specific organizational climate variables included trust between work unit members,
communication, justice in work distribution, supervisor support and collaboration with
supervisors. Cross sectional data included medical records from 1,092 patients in the 6 hospitals,
which provided information on HAI rates and patient level risk factors. A personnel survey was
also collected in the 6 hospitals at the same time period. All employees (n = 1,515) on the target
units were surveyed on their work and organizational environment and 1,159 (77%) responded to
the survey. Work stress was measured by the Job Strain Scale, which is comprised of the job
demands and job control items and the Effort-Reward Imbalance measure assessed a mismatch
between high effort at work and low rewards in return. The researchers found that long work
hours among staff were associated with increased risk of infections [odds ratio (OR) 2.74, 95%
confidence interval (CI): 1.07-7.04]. Other staff-related correlates of infection were high work
stress, as indicated by high imbalance between efforts and rewards (OR: 2.47; 95% CI: 1.384.42), low trust between work units members (OR: 2.37; 95% CI: 1.27-4.43), injustice in the
distribution of work (OR: 1.81, 95% CI: 1.04-3.16), and poor collaboration between ward
supervisors (OR: 2.46; 95% CI: 1.38-4.38).
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Relationship between Safety Climate and HAI rates
In a cross-sectional study conducted by Singer et al. (2009), researchers examined the
relationship between hospital safety climate measured by the Patient Safety Climate in
Healthcare Organizations (PSCHO) survey, and hospital performance was indicated by selected
Agency for Healthcare Research and Quality (AHRQs) Patient Safety Indicators (PSIs) including
infection due to medical care (PSI 7). The PSCHO measures climate at the hospital level and
includes safety climate questions considered important to high reliability organizations or
organizations where “systems operating in hazardous conditions that have fewer than their share
of adverse events (Singer, et al., 2009).” These data were collected between March 2004 – May
2005 from a survey of personnel from a national sample of 105 acute care hospitals. The authors
found that hospitals with higher levels of safety climate overall had higher safety performance or
lower relative incidence of PSIs. Also, hospitals where personnel reported lower scores on the
safety climate dimensions of fear of shame (IRR [incidence rate ratios] = 1.050, p < .05) and fear
of blame (IRR = 1.013, p <.05) had a greater risk of PSIs. Frontline personnel’s perceptions of
higher safety climate overall predicted lower risk of experiencing PSIs, but senior manager
perceptions did not.
Rosen et al. (2010) conducted a very similar study to Singer’s but investigated these
relationships in Veterans Health Administration (VA) hospitals. The same PSCHO survey was
administered to hospital employees, which included senior managers, all hospital-based
physicians, and a 10% random sample of all other hospital staff between December 2005 and
May 2006. These researchers used a sample of 30 hospitals, which represented a balanced
geographic distribution of VA hospitals in four performance strata based on PSI (also including
infection due to medical care [PSI 7]) and performance (high, medium, low, and other). The
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authors found a nonsignificant relationship between hospital safety climate overall and the
hospital-level PSI composite measure. Additionally, perceptions of frontline staff were more
closely aligned with six hospital-level PSIs than those of senior managers.
In 2006, Hofmann et al. (2006) published the results of a study in which they took a
broader view of safety climate by examining the relationship between external environmental
characteristics, hospital characteristics, nursing unit characteristics, staffing adequacy, and the
work environment and both organizational and patient outcomes. The researchers surveyed
1,127 nurses working in 81 general medical-surgical nursing units in 42 randomly selected acute
care hospitals nationally. They investigated incidents (i.e. nurse back injuries and needle stick
injuries), patient safety outcomes (i.e. medication errors and urinary tract infections), patient
perceptions (i.e. patient satisfaction and perceptions of nurse responsiveness), and nurse job
satisfaction. In this study, Zohar’s measure of safety climate as revised by Muller, DaSilva,
Townsend, and Tetrick in addition to Rybowiak’s Error Orientation Scale was used to measure
safety climate. The researchers found that the overall safety climate of the unit significantly
predicted nurse back injuries, medication errors, and urinary tract infections.
Relationship between Safety Climate and Adherence to Evidence Based Guidelines
Meeks et al. (2011) sought to assess potential predictive factors of noncompliance with
Surgical Care Improvement Project (SCIP) guidelines at 2 county hospitals. These researchers
conducted a retrospective chart review over two 6-month time periods with compliance
measured based on 4 SCIP antibiotic and temperature guidelines and the Safety Attitudes
Questionnaire (SAQ) measured teamwork climate safety. Univariate analysis revealed that
safety climate scores and teamwork responses were not predictors of compliance, which could be
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due to the nonsignificant difference in overall compliance with antibiotic guidelines between the
2 hospitals.

Reference

Stone et al.
(2007)

Virtanen et
al. (2009)

Singer et al.
(2009)

Table 2.2. Elements of Studies Related to Organizational Culture/Climate and Safety Climate
Significant Findings
Variables
Measurement Tool
Climate Type
Outcome
Better organizational climate
staff nurse involvement in
is associated with higher
internal governance of the
Perceptions of Nurse
hospital, sufficient staff, and
Work Environment
CLBSI and lower CAUTI.
teamwork
scale
Organizational
HAI
Long work hours, high work
stress, low trust between staff
job strain, effort-reward
members, injustice in work
imbalance, collaboration, trust
distribution, and poor
between work unit members,
collaboration with ward
communication, justice in the
Job Content
supervisors were related to
distribution of work, support
Questionnaire and
increased risk of HAI.
from supervisor, collaboration
Effort-reward
between ward supervisors
imbalance measure
Organizational
HAI
Hospitals with better safety
climate overall had lower
safety climate overall, senior
relative incidence of PSIs
managers' engagement,
(including infection due to
organizational resources, overall
medical care).
emphasis on patient safety, unit
Patient Safety
safety norms, unit support and
Climate in
recognition for safety efforts,
Healthcare
fear of blame, fear of shame
Organizations
Safety
HAI
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Rosen et al.
(2010)

Hofmann et
al. (2006)

Meeks et al.
(2011)

senior managers' engagement,
organizational resources for
safety, overall emphasis on
safety, unit managers' support,
unit safety norms, unit
recognition and support for
safety efforts, collective
learning, problem
responsiveness, fear of blame
and punishment, psychological
safety, provision of safe care
job duties, social standing,
management attitudes, revealing
errors, communication about
errors, thinking about errors
teamwork climate, safety
climate, job satisfaction, stress
recognition, working conditions,
perceptions of hospital
management, perceptions of unit
management

Overall safety climate was not
significantly related to PSIs,
but individual dimensions of
safety climate were associated
with PSIs.

Patient Safety
Climate in
Healthcare
Organizations
Zohar's Measure of
Safety and
Rybowiak's Error
Orientation Scale

Safety Attitudes
Questionnaire

Safety

HAI

Safety

HAI

Safety

Adherence
to
evidence
based
guidelines

Safety climate was associated
with nurse back injuries,
medication errors, and urinary
tract infections.
No relationship found between
safety domain and guideline
compliance.

CAUTI – Catheter Associated Urinary Tract Infection; CLABSI – Central Line-associated Blood Stream Infection; HAI – Healthcare
Associated Infections
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Interventions Aimed at Improving Organizational Culture/Climate
Four studies assessed the effectiveness of interventions aimed at improving
organizational culture/climate with the goal of decreasing HAI rates or increasing clinician
adherence to evidence based guidelines. These articles are summarized in Table 2.3. In three of
the studies (Jain, Miller, Belt, King, & Berwick, 2006; Larson, Early, Cloonan, Sugrue, &
Parides, 2000; Pronovost, 2008) the outcome measured was HAI and one study (SinkowitzCochran et al., 2012) the outcome measured was adherence to infection prevention evidence
based guidelines.
Relationship between an Organizational Culture/Climate Interventions and HAI rates
Researchers from the Quality and Safety Research Group (QSRG) team in partnership
with the Michigan Health and Hospital Association, Keystone Center for Patient Safety and
Quality conducted a statewide collaborative cohort study to determine the extent to which the
incidence of CLABSI could be reduced by a quality improvement program (Pronovost, 2008).
The quality improvement program was developed by the researchers and included rigorous
measurement, feasible interventions, and cultural change intended to reduce the rate of CLABSI
(Pronovost, 2008). In addition to 5 interventions that had the strongest evidence and the lowest
barriers to implementation, they also created a Comprehensive Unit-Based Safety Program
(CUSP) to improve safety culture, including communication and teamwork. Findings from this
study indicated a significant decrease in CLABSI rates from baseline in 108 ICUs, with
incidence-rate ratios decreasing from 0.62 to 0.34 after implementing the intervention for over a
year (Pronovost, 2008). In a longitudinal analysis, the researchers found that the decrease in
CLABSI rates were maintained 4 years after implementation of the intervention, which suggests
that this program is sustainable (Pronovost, 2008).
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Larson et al. (2000) used a quasi-experimental intervention trial to assess the impact of
an intervention to change organizational culture on frequency of staff handwashing and
nosocomial infections associated with methicillin-resistant Staphylococcus aureau (MRSA) and
vancomycin-resistant enterococci (VRE). The administrative intervention focused on changing
organizational culture with a 2-part strategy including support from top management and the
development of the intervention with participation from specific clinical leaders. The frequency
of handwashing was measured by counting devices inserted into soap dispensers on four critical
care units. All staff in one of two hospitals in the mid-Atlantic region participated in the study.
One hospital received the intervention the other hospital served as the comparison site. Results
showed that over a period of 8 months, 860,567 soap dispensings were recorded, with significant
improvements in the study hospital after 6 months of follow up. The mean handwashes per
patient-care day was higher in the intervention hospital than in the comparison hospital at
baseline (RR = 1.4) and during the implementation phase (RR = 1.1). At 6-month follow up the
mean handwashing frequency per patient-care day at the study hospital was more than double
that of the comparison hospital (RR = 2.1; 95% CI = 1.99-2.21). Rates of MRSA were not
significantly different between the two hospitals, but rates of VRE were significantly reduced in
the intervention hospital during implementation.
In 2006, Jain et al. published a before and after study of an ICU quality improvement
project done in collaboration with the “IMPACT” Initiative of the IHI to improve nosocomial
infection rates (specifically ventilator associated pneumonia [VAP], CLABSI, and urinary tract
infection), adverse events per ICU day, average length of stay, and average cost per ICU patients
over a 3 year period. Four changes were implemented to improve the organizational culture: (1)
physician led multidisciplinary rounds; (2) daily “flow” meeting to assess bed availability; (3)
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“bundles” (sets of evidence based best practices); and (4) a focus on the team decision making
process. The authors found that VAP rate per 1000 procedure days declined from 7.4 in the
baseline period (fiscal years 2001 and 2002) to 3.2 in the intervention period (fiscal year 2003)
(p = 0.04). Also, CLABSI rates declined from 5.9 to 3.1 per 1000 line days (p = 0.03) and a
downward trend in the rate of urinary tract infections from 3.8 to 2.4 per 1000 catheter days (p =
0.17). There was also a strong downward trend in the rates of adverse events in the ICU as well
as the average length of stay per episode after the onset of multidisciplinary team rounds. From
FY 2002 to FY 2003 the cost per ICU episode fell from $3,406 to $2,973.
Relationship between Organizational Culture/Climate Interventions and Adherence to Evidence
Based Guidelines
Sinkowitz et al. (2012) studied infection control and MRSA transmission in hospitals
participating in a Veterans Affairs (VA) quality improvement initiative. They assessed the
association between organizational culture and MRSA-related knowledge, attitudes, and selfreported practices of health care personnel. This MRSA prevention initiative at 16 pilot VA
Medical Centers included two cross sectional surveys distributed in October 2006 (Time 1) and
July 2007 (Time 2) at the sites participating in the initiative. Factor analysis was performed to
assess the factor structure of the 22 Likert-type organizational climate items. Regression
analyses examined the association between organizational culture and each of the self-reported
items of knowledge, practice, attitudes, and barriers. Their final sample included 2,314 surveys
which included 43% nurses, 9% physicians, and 48% other health care personnel. From the
factor analysis, the researchers found that three organizational culture factors emerged
accounting for 53% of the total variance: “Staff Engagement,” “Overwhelmed/Stress-Chaos,”

35

and “Hospital Leadership.” Self-reported practices, such as handwashing and gowning/gloving,
of health care personnel were associated with all 3 organizational culture factors.

Table 2.3. Elements of Studies Examining Effectiveness of Interventions Aimed at Improving Organizational Culture/Climate
Measurement
Significant Findings
Reference
Intervention
Tool
Outcome
CLABSI rates significantly reduced after
Implemented unit-based safety culture
implementing the quality improvement
and daily goal sheet
project
Pronovost
CLABSI intervention
(2008)
n/a
HAI
Intervention hospital improved
Administrative intervention regarding
handwashing rates and lower infection
culture change and an educational
rates than the comparison hospital.
session on effectiveness on improving
Larson et al.
handwashing behavior
n/a
HAI
(2000)
Adverse events and HAI declined after the
introduction of a quality improvement
Quality Improvement Initiative
project.
(physician led multidisciplinary
rounds, daily "flow" meeting to assess
bed availability, "bundles," and
culture changes
Jain et al.
(2006)
n/a
HAI
Three organizational climate factors were
found to be significantly associated with
A Veteran Affairs (VA) quality
OhmanAdherence practices regarding MRSA prevention
improvement initiative focused on
Strickland
to evidence
Sinkowitzinfection control and MRSA
Organizational
based
Cochran (2012) transmission
Culture Survey guidelines
CLABSI – Central Line-associated Blood Stream Infection
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Discussion
Patients will continue to be put at risk for developing an HAI in the hospital setting if
infection prevention and control efforts are not taken seriously. Understanding whether the
culture and climate of an organization is associated with patient outcomes such as HAI and
adherence to evidence based guidelines is important. Overall, based on this study, there was
some evidence that both organizational and safety climate are both positively associated with
adherence to evidence based guidelines and decreased HAI rates.
For the studies examining relationships between culture/climate and outcomes, both cross
sectional studies supported an association between organizational climate and HAI (Stone,
Mooney-Kane, Larson, Horan, et al., 2007; Virtanen, et al., 2009). The one study examining
safety climate and adherence to evidence based guidelines, Meeks et al. (2011), did not find a
relationship between safety climate scores and compliance with guidelines. In the studies
examining a relationship between safety climate and an infection prevention outcome, two of the
three found a positive relationship between safety climate and safety performance (related to
HAI) at the hospital level (Hofmann & Mark, 2006; Singer, et al., 2009). The other study within
the VA found a nonsignificant relationship between hospital safety climate overall, but
individual dimensions of safety climate were associated with PSI (Rosen, et al., 2010).
With regards to studies assessing the effectiveness of interventions aimed at improving
organizational culture/climate with the goal of decreasing HAI rates or increasing clinician
adherence to evidence based guidelines significant associations were found. For example, the
one study assessing adherence to evidence based guidelines found that staff engagement,
overwhelmed/stress-chaos, and hospital leadership all proved to have significant associations
with personnels’ self-reported practices (Sinkowitz-Cochran, et al., 2012). The remaining three
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articles with HAI as an outcome found an association between an organizational intervention and
changes in infection rates (Jain, et al., 2006; Larson, et al., 2000; Pronovost, 2008).
Of the 10 studies evaluated, 9 (90%) had quality scores of ≥ 80% or higher and there were
design issues in a few of the studies. A problem that was apparent in many of the manuscripts
was an insufficient description of the subjects and/or statistical method. It is also important to
note that two of these studies (Jain, et al., 2006; Pronovost, 2008) were quality initiatives and did
not provide the rigorous study design elements as equivalent to experimental research. For
example, in Jain et al. (2006), the authors were brief in describing ICU patient characteristics and
did not state exact p-values or confidence intervals for all adverse events.
The definition and measurement of both independent and dependent variables varied across
studies. For example, organizational climate was measured using different instruments to assess
perceptions of various phenomena, such as collaboration, communication and support from
supervisor. Also, the definition and measurement of infections differed across studies. For
example, some studies used definitions to determine whether an infection was present based on
the AHRQs PSIs (Rosen, et al., 2010; Singer, et al., 2009) while others used the CDCs National
Nosocomial Infections Surveillance (NNIS) system (Jain, et al., 2006; Pronovost, 2008; Stone,
Mooney-Kane, Larson, Horan, et al., 2007; Virtanen, et al., 2009).
The sample sizes for two studies examining safety climate and outcomes, analyzed at the
hospital level, were fairly small n = 2 (Meeks, et al., 2011) and n = 30 (Rosen, et al., 2010).
Both found no association between safety climate and outcomes which may have been due to
lack of statistical power. The small sample sizes may have also contributed to the conflicting
results of the Singer et al. (2009) and Rosen et al. (2010) studies, which both used the same
safety climate measure (PSCHO) but different hospital settings (i.e. general acute care hospitals
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vs. VA hospitals). Contrary to the results from Singer et al. (2009), Rosen et al. (2010) did not
find a significant relationship between hospital safety climate and HAI. Additionally, although
known confounders were controlled for, patient characteristics were not controlled for and may
have contributed to the mixed results among these studies.
Most of the study designs were quasi-experimental therefore limiting causality. The majority
of the studies were cross sectional, which is appropriate in determining associations and at one
single point in time. Also, response bias is a limitation for the studies examining adherence to
evidence based guidelines as an outcome via self-report (Meeks, et al., 2011; SinkowitzCochran, et al., 2012). The response rates for those studies measuring organizational climate
were fairly adequate, all above 50%, which is typical of multisite surveys of hospital personnel
within the range of 40-50% (Asch, Jedrziewski, & Christakis, 1997). Only one study specifically
addressed the comparison of responders and non-responders (Stone, Mooney-Kane, Larson,
Horan, et al., 2007). The authors pointed out that respondents were of similar age and gender as
the national sample of nurses and that participating hospitals had the same geographic
distribution as the national sample of hospitals but were larger and more likely to be affiliated
with an academic institution. For future research, longitudinal studies using larger sample sizes
would be beneficial in addition to consistent accurate sources for HAI rates. Also, although the
use of randomized control trial would provide the most rigorous evidence of an interventional
study, this approach is not possible with hospital level strategies but the use of cluster
randomized control trials is being increasingly suggested (Perencevich & Lautenbach, 2011).
This is the first systematic review to examine organizational climate and HAI rates and/or
clinician adherence to evidence based guidelines. Earlier systematic reviews examining
organizational climate have found some associations between aspects of organizational climate
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and both patient and employee outcomes. For example, Gershon et al. (2007) examined the
relationships of organizational climate and nurse health outcomes. The researchers found
fourteen studies, which provided evidence supporting significant associations between negative
aspects of organizational climate in the hospital and adverse health outcomes (blood/body fluid
exposures, musculoskeletal disorders, and burnout) in RNs.
MacDavitt et al. (2007) examined the impact of organizational climate and health care
outcomes. Overall the investigators’ review provided evidence that nurses’ perceptions of
organizational climate influenced nurse satisfaction, burnout, intention to leave, and patient
satisfaction. In another systematic review, investigators examined evidence of organizational
climate and staff burnout among employees who work with people with intellectual disabilities
(Thompson & Rose, 2011). In line with the results from this study, these investigators found that
the majority of studies in the review support the idea that the presence of a supportive working
environment, with fewer constraints, at a level which matches staff needs based upon the demand
within the environment, may contribute to higher levels of job satisfaction and play a protective
role in the development of burnout.
The results of this systematic review are consistent with previous similar studies in that
hospitals with more positive organizational climates had lower rates of adverse events. Not only
are aspects of the organizational climate in the hospital setting important to focus on in terms of
improving HAI and adherence to evidence based guidelines but also educational interventions
with a specific focus on organizational culture and consistent efforts may be necessary. This
study is important in that it is a foundation or basis for quality improvement specific to infection
control policies and processes as well as improving the work environment in general. The most
significant gap in the literature is that no identified studies examined the relationships by those
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involved in infection prevention daily activities such as IPs. With the growing emphasis on
patient outcomes, it will be important to understand organizational climate of hospitals by these
specific personnel type.
Strengths and Limitations of Review
This review was done by a single person with little confirmation of the study selection,
therefore, a potential limitation of this systematic review is the possibility of missing articles
despite the attempt to include all pertinent articles and be comprehensive. Also, studies that
were in a language other than English were not reviewed. Additionally, it is important to note
that most of these studies involved numerous interventions to decrease HAI rates, which may
make it difficult to attribute the outcomes to a specific organizational climate component.
A strength of this review is the evaluation of quality for each study, which was done using a
previously developed and tested methodological scoring tool.
Conclusion
Policy makers and employers should recognize certain working conditions pertaining to
organizational and safety climate as potential contributors to hospital infection and/or adherence
to the guidelines necessary to prevent HAI. Although much effort has been made by many
hospitals and patient safety and quality improvement organizations to reduce organizational
factors such as “blame and shame,” frontline workers continue to feel fear of punishment and
loss of self-esteem which may hinder attempts to improve patient safety. Also, an overall
organizational climate that includes both the development of high-quality safety practices and
encourages adherence to these practices as well as effective learning from errors when they occur
provides a first step to more fully understand the various conditions that are required to achieve
safer performance.
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Chapter Three – Psychometric Properties of the LCQ
As discussed earlier, although several well-validated tools exist for measuring organizational
climate, there are no validated tools for measuring infection prevention control professionals
perception of organizational climate and quality. This study tested the Leading a Culture of
Quality’s (LCQ) psychometric properties in a sample of IPs in acute care hospitals participating
in the NHSN in the United States. The specific aim was to assess the psychometric properties of
an organizational climate measure in a sample of IPs.
Development of LCQ
The LCQ was developed by a Minnesota health care collaboration with 35 healthcare
facilities and tested amongst managed care groups with the goal of improving clinical standards
(P. Jury, personal communication, September 7, 2011). There have been approximately 20,000
surveys administered over the past 7 years. While the LCQ has been tested among multiple
personnel types, the majority of respondents were physicians (P. Jury, personal communication,
September 7, 2011). Both content and face validity of the LCQ have been previously established
via an expert panel in addition to qualitative interviews, however, there were no published
psychometric studies of the instrument available. The LCQ was designed to be used in any
healthcare setting type.
The LCQ has 27 items, which were organized by the following subscales: alignment,
quality focus, change orientation, change actions, openness, psychological safety, accountability,
work group cooperation and respect and workload (See Appendix C). Responses for each item
were indicated on a Likert scale of 1 -5, where 1 corresponds to strongly agree, and 5, strongly
disagree. The subscales general descriptions and number of items are listed in Table 3.1.
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Table 3.1. Leading a Culture of Quality (LCQ) Measure - Subscales and General
Descriptions
Subscale

Quality Focus

Change Orientation

Openness

Change Actions

Work Group Cooperation
and Respect
Alignment (with leadership
and direction)

Accountability

General Description
Leaders demonstrating their commitment to quality and
continuous improvement. Good flow of communication
across departments to ensure high quality patient care and
safety.
The organization's appetite and commitment to constantly
identify and implement necessary changes. Leadership
creating an environment that enables changes to be made.

Number
of Items
4

3

Relying on the inputs of people at all levels in the
organization. People being willing to speak their mind and
exchange ideas freely.

3

When employees can point to real and meaningful examples
of improvement. The visible affirmation of alignment
between leadership's words and actions.

2

When a culture is founded on a climate of trust, people will
be open to taking personal risk and working together for
change.

3

Understanding where the organization is headed and why.
Understanding and embracing the organization's mission,
vision, and values.

4

In times of change, people receive regular feedback on how
they are performing on quality and continuous improvements.
Each person faithfully carry's out the necessary changes in
their work.
The organization's ability to maintain quality and make
improvements without overwhelming people. Continually
examining the work processes and the organizational staffing
priorities to successfully integrate quality and continuous
improvement into their daily work lives.

2

A climate in which it is safe to speak up with questions,
concerns, and suggestions. The focus is on productive
conversations that enable early prevention of problems and
achievement of shared goals, because people are less focused
on self-protection.

4

2

Workload

Psychological Safety
Total: 27
Adapted from P. Jury (personal communication, September 7, 2011)
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Methods
Data Collection Procedures
The LCQ scale was imbedded in a national web-based survey, PNICER (R01NR010107),
of 1,092 directors of hospital infection prevention and control departments from eligible
hospitals within the NHSN. Data were collected in the winter of 2011. To protect the
confidentiality of the participating NHSN hospitals, an expert at the CDC, T. Horan, emailed an
invitation letter and posted it on the NHSN web site. This invitation requested that the institution
contact the principal investigator and/or visit the study web site where the survey was explained
and the respondent was directed to a link allowing them to take the survey. In the survey, an
information letter explained the study and filling out the survey implied consent to participate in
the study. The survey lasted from October 14, 2011 to December 14, 2011. A modified Dillman
technique for recruitment was used including an initial invitation email, weekly follow up emails
and a final chance letter (Dillman, 1978).
Data Analysis
All data were analyzed using SPSS Version 17.0 (SPSS Inc, Chicago, IL). Preparation
for data analysis included reverse coding, which was completed for three items that were
negatively worded (22, 23, and 24 in Appendix C). Based on recommendations for sample size,
with 27 items and 9 factors, this study minimally required 270 subjects (Nunnally, 1978). Thus,
an adequate sample size was available. Missing value analysis was also conducted in SPSS to
address incomplete data and was found to be less than 5%. With the large sample size, no
imputations for missing data were conducted.
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Descriptive statistics for each item were examined including the sample size, mean and
standard deviation as well as the correlation matrix. Inter-item correlations were examined and
an item with a correlation of .70 or higher deleted.
The construct validity and psychometric properties of the LCQ were examined through
factor analysis. First, the Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO test) and
Bartlett’s Test of Sphericity were used to assess the appropriateness of the overall factor
analysis. The KMO is an index of the proportion of variance among the variable that might be
common (i.e., indicative of underlying factors and a value of 0.70 is an acceptable minimum
level of sampling adequacy) (Kaiser, 1974). The Bartlett’s Test examines the item-level
correlation matrix to ensure it is not the identity matrix and factors are present.
An exploratory principal components analysis (PCA) with varimax rotation was then
conducted to consolidate items and identify unique factors within the LCQ. The PCA method
was selected presuming no a priori hypothesis about factor structure. The communalities (that is
the amount of variance accounted for) by each extracted factor were examined. The specific
criteria that determined the number of factors and the number of items within a factor were
congruent with those that have been outlined by Nunnally and Bernstein (1994) and included:
(a) the point of discontinuity of the scree plot, (b) an eigenvalue greater than 1, and (c) item
factor loading greater than .40. The scree plot was used to determine how many factors to retain
and was examined for the last “substantial” (Fabrigar, Wegener, MacCallum, & Strahan, 1999)
drop in values. The factor that generated the value just before the last drop is considered to be
the last extractible factor, and the data were then fit to that number of factors. Once the number
of factors being extracted was determined, varimax rotation was conducted to simplify the factor
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structure and item factor loadings and eigenvalues were examined. The initial eigenvalues were
examined to identify the amount of variance explained for each factor, and cumulatively.
Factors were examined for the patterns of items that load strongly and weakly on them.
Items that load strongly on one factor and weakly on the others were examined to determine if
such a pattern makes sense conceptually. Names were applied to factors based on each factor’s
items makeup, in consideration of the items that load on them strongly, moderately, weakly, or
not at all. The internal consistency of the final composite LCQ and each factor were evaluated.
Results
Of the 1,092 IPs that responded to the survey, 1,013 provided data on the LCQ survey
(93% response rate). The response rate out of the 3,500 potential NHSN hospitals was 31%.
Table 3.2 provides demographic data on the study hospitals in which the IPs worked. Most
hospitals were located in a rural setting (41%), followed by suburb (33%) and urban (26%). The
average bed size of participating facilities was 239 (SD +/- 204, range 13 - 1614).
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Table 3.2. Hospital Structural Characteristics
N = 1013

%

Yes
No
Missing

295
705
13

29
70
1

Urban Setting
Suburb
Rural Setting

261
331
415

26
33
41

Yes
No
Missing

716
296
1

71
29
0

Facility is part of a larger hospital system that
shares/pools Infection Prevention resources

Location of Hospital

Infection Prevention Program has an Infection
Control Director position

Beds

Mean (SD)
239 (+/-204)

The KMO measure of sampling adequacy was .96. The Bartlett’s Test of Sphericity was
significant (c2 = 12,450.10, p < .001), indicating that relationships among the items existed. A
total of 4 items were deleted upon further examination. First, after assessing the correlation
matrix (see Appendix D), there were 2 pairs of items that were highly correlated. The items “I
observe a high level of cooperation among all members of my work unit or department” and
“There is a climate of trust in my department or work unit” were correlated (r = 0.78) and items
“My organization’s senior leadership has focused the organization in the right direction” and “I
am satisfied with the information I receive from management on what’s going on in the
organization” (r = 0.74). The decision was made to include one item of each correlated pair to
improve the factor structure. Also, one item, “The quality of work suffers because of the amount
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of work staff are expected to do,” was negatively correlated with all other items and therefore
was not included in the factor analysis. Another item, “I receive regular ongoing feedback about
my job performance,” was eliminated because it did not meet minimum criteria of having a
primary factor loading of .4 or above on any factor. Additionally, the item, “Where I work,
people are held accountable for the results of their work” did not load on any of the factors and
was thus deleted.
The factor loading matrix for this final solution is presented in Table 3.3. The four-factor
solution that resulted was consistent with the number of factors displayed in the scree plot
(Figure 3-1) and with factors having an eigenvalue of greater than 1. The total variance
explained in this 4 factor solution was 59.65%.
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Figure 3.1 Scree plot of the Exploratory Factor Analysis
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Table 3.3. Factor loadings based on a principle components analysis with varimax rotation for 23 items
from the LCQ (N = 1013)
Factor Factor Factor Factor
Item
1
2
3
4
1. Senior management shows by its actions that preventing HAI is a
top priority in this organization.

0.61

2. The HAI prevention goals and strategic plan of our organization are
clear and well communicated.

0.64

3. Results of our infection prevention efforts are measured and
communicated regularly to staff.

0.70

4. There is a good information flow among departments to provide
high quality patient safety and care.

0.67

5. Senior leadership here has created an environment that enables
changes to be made.
6. People here feel a sense of urgency about preventing HAI.

0.64
0.63

7. Employees are encouraged to become involved in infection
prevention.

0.68

8. The climate in the organization promotes the free exchange of
ideas.

0.59

9. Staff will freely speak up if they see something that may improve
patient care or affect patient safety.

0.61

10. I feel free to express my opinion without worrying about the
outcome.

0.54

11. I can think of examples when problems with patient infections
have led to changes in our procedures or equipment.

0.70

12. I know of one or more HAI prevention initiatives going on within
our organization this year.

0.77

13. In general, people in our organization treat each other with
respect.

0.59

14. I observe a high level of cooperation among all members of my
work unit or department.
15. My organization is making the changes necessary to compete
effectively.

0.48
0.69

16. I have a clear understanding of the organization's mission, vision,
and values.

0.57

17. My organization's senior leadership has focused the organization
in the right direction.

0.73

18. Where I work, people are held accountable for the results of their
work.

0.48
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19. Most people in this organization are so busy that they have very
little time to devote to infection prevention efforts.a

0.54

20. If you make a mistake in this organization, it tends to be held
against you.a

0.53

21. People in this organization are comfortable checking with each
other if they have questions about the right way to do something.

0.72

22. The people in this organization value others' unique skills and
talents.

0.73

23. Members of this organization are able to bring up problems and
tough issues.

0.71

a

Reverse coded
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The final four factors were: 1) Psychological Safety (8 items), 2) Organizational
Leadership and Work Environment (6 items), 3) HAI Prevention/Communication (5 items) and
4) Vision/Perspective of Organization (4 items). The four newly derived factors with their items
can be found in Table 3.4 and are described below.
Factor one had 8 items with factor loading ranging from 0.44 - 0.73. Items loading on
this factor reflected the respondents’ perceptions of employees’ ability to speak up freely without
repercussion. This factor was therefore named “Psychological Safety.”
Factor two had 6 items with factor loading from 0.40 - 0.73. This factor appeared to
reflect themes of senior leadership/management and efforts of the organization to constantly
improve. Thus, this factor was called “Organizational Leadership and Work Environment.”
Factor three had 5 items with factor loading from 0.45 - 0.70. This factor appeared to
describe communication of infection prevention initiatives and information flow among
departments. This factor was named “HAI Prevention/Communication.”
Factor four had 4 items with factor loading from 0.48 - 0.77. This factor appeared reflect
understanding of organization’s mission and creating an environment for change and
understanding. Thus, this factor was named “Vision/Perspective of Organization.”

Factor 1 – Psychological Safety

Table 3.4. Four Factors and Items
Factor 2 - Organizational
Factor 3 – HAI
Leadership and Work Environment Prevention/Communication

The climate in the organization
promotes the free exchange of
ideas.

My organization is making the
changes necessary to compete
effectively.

Results of our infection prevention
efforts are measured and
communicated regularly to staff.

I can think of examples when
problems with patient infections
have led to changes in our
procedures or equipment.

Staff will freely speak up if they
see something that may improve
patient care or affect patient safety.

My organization's senior
leadership has focused the
organization in the right direction.

People here feel a sense of urgency
about preventing HAI.

I know of one or more HAI
prevention initiatives going on
within our organization this year.

I feel free to express my opinion
without worrying about the
outcome.

Senior management shows by its
actions that preventing HAI is a
top priority in this organization.

Employees are encouraged to
become involved in infection
prevention.

I observe a high level of
cooperation among all members of
my work unit or department.

In general, people in our
organization treat each other with
respect.

Senior leadership here has created
an environment that enables
changes to be made.

There is a good information flow
among departments to provide high
quality patient safety and care.

I have a clear understanding of the
organization's mission, vision and
values.

If you make a mistake in this
organization, it tends to be held
against you.

Where I work, people are held
accountable for the results of their
work.

The HAI prevention goals and
strategic plan of our organization
are clear and well communicated.

People in this organization are
comfortable checking with each
other if they have questions about
the right way to do something.

Most people in this organization
are so busy that they have very
little time to devote to infection
prevention efforts.

Factor 4 - Vision/Perspective of
Organization

The people in this organization
value others' unique skills and
talents.
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Members of this organization are
able to bring up problems and
tough issues.
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Cronbach’s alpha coefficients were used to measure internal consistency reliabilities for each
of the LCQ factors derived in the factor analysis. Reliabilities of .70 or greater is considered
acceptable for internal consistency (Lohr, 2002). The reliabilities of the new subscales were
assessed and were found to be satisfactory, with a range of .74 to .90 (Table 3.5). The
Cronbach’s alpha coefficient for the final composite LCQ was .93.
Table 3.5. Reliabilities for the Four Newly Developed Subscales
Factor
1
2
3
4

New Subscale
Psychological Safety
Organizational Leadership and Work Environment
HAI Prevention/Communication
Vision/Perspective of Organization

α
0.89
0.90
0.86
0.74

Discussion
This study was conducted to identify the psychometric properties of the LCQ and the
factors representing different domains of organizational climate found in a sample of IPs. An
exploratory factor analysis was conducted and construct validity was established. The original
scale was reduced to 23 items and there was found to be only four unique factors (not nine).
This four factor organizational climate instrument was named the LCQ revised and includes the
following subscales: Psychological Safety, Organizational Leadership and Work Environment,
HAI Prevention/Communication and Vision/Perspective of Organization. The four-factor
solution explained 59.65% of the variance in found in the original organizational climate
instrument. The reliabilities of the new factors ranged from .74 to .90, which demonstrate an
instrument with high internal consistency in the subscales.
The original LCQ went from a nine subscale instrument to four factors. In comparing the
factor structure in the LCQ with the LCQ revised, there were some similarities and some
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differences. For example, the name of one of the subscales remained the same, Psychological
Safety. The Psychological Safety subscale of the LCQ revised contains all the items from the
Psychological Safety subscale of the original LCQ in addition to the items from the Openness
scale and one Work Group item of the original LCQ. The other 3 subscales of the LCQ revised
contain items from various subscales and were not consistent with the original LCQ.
The LCQ revised includes certain dimensions similarly found in other instruments
measuring organizational climate. For example, the first “Psychological Safety” reflects the IPs
feelings discussing mistakes and whether or not safety is improving there, and the second
subscale “Organizational Leadership and Work Environment” is related to senior managers
accurately understanding current safety issues and making changes when necessary. These
dimensions align with the PSCHO’s “overall emphasis on safety factor” and “senior managers’
engagement” factors respectively (Singer et al., 2007).
Strengths and Limitations
This was the first study to psychometrically test the LCQ in a large, national sample of
hospital personnel. One limitation to this study was the homogeneous sample. Participants were
all IPs. This might limit the generalizability of the psychometric findings. The response rate
was limited to only those who responded to the survey. Future psychometric analyses in other
samples (i.e. physicians, allied health professionals) as well as test retest reliability are needed.
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Conclusion
Examining the perceived organizational climate among personnel involved with patient
safety activity, particularly around infection prevention, should be a priority in healthcare. This
study made a contribution in this area by evaluating the psychometric properties of the LCQ.
The LCQ revised is an important tool for researchers and healthcare providers looking to assess
hospital’s climate with respect to organization, leadership and patient safety priority specifically
related to infection prevention and control. The scale can identify hospitals which are
experiencing organizational issues so they can receive more support and attention.
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Chapter Four – Predictors of Organizational Climate
This chapter includes the methods and results for Aim 3, which focuses on examining the
predictors of a positive organizational climate by the IP. Specifically, the aim was to identify
setting characteristics that predict a more positive perception of organizational climate as by the
IP and measured by the LCQ revised.
Previously I found that having an independent budget for the infection prevention
program was an important predictor of more positive perceptions of patient safety climates
among leadership personnel such as IPs (Nelson, et al., 2011). Building on this finding, other
setting characteristics were examined such as whether IPs who work in hospitals that are part of
a larger system that share or pool infection prevention resources is associated with perceptions of
organizational climate. Additionally, presence of an Infection Control Director position, bed size
and setting of the hospital were included as predictors of organizational climate.
To examine the relationships between the structural and process domains, and based on
the factor analysis of the LCQ revised, the conceptual model guiding this work was also revised
and is presented in Figure 4-1. The adapted model proposed differs from the original (see
Chapter 1) with “leadership” moved into the process domain and having a more direct impact on
the outcomes of both health care workers and patient outcomes.
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Organizational Structural
Characteristics

Core
Structural
Domains

Process
Domains

Outcomes

•Setting
•Shared IP resources with larger facility
•Infection Control Director position
•Bed size

Leadership

Group Behavior

Quality Emphasis

• Psychological Safety
•Vision/Perspective of Organization

•Organizational Leadership and Work
Environment

•HAI Prevention/Communication

Healthcare Worker
Behavioral Outcomes

Patient Outcomes
•HAI

•Adherence to evidence based
practices

Figure 4.1. Conceptual model of organizational climate as perceived by the IP and the new LCQ
subscales
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Methods
This study was an analysis of a cross sectional national survey conducted in the winter of
2012. The data collection procedures are described in Chapter 3 – Factor Analysis.
Variables
The concepts, variables, and data sources for the LCQ revised measure to be used in the
analysis are listed in Table 4.1. The independent variables included setting characteristics such
as location of hospital (urban, suburban and rural), hospital bed size, whether a hospital has an
Infection Control Director position and if the facility is part of a larger hospital system that
shares/pools IP resources. The dependent variable was organizational climate, which was
measured using the LCQ revised. In the previous chapter, factor analysis was performed on the
LCQ and was shown to have strong internal stability (Cronbach alpha = .93 for the composite
score and range of 0.74 to 0.89 for the subscales). Responses for each item was indicated on a
Likert scale of 1 -5, where 1 corresponds to strongly disagree, and 5, strongly agree. As
necessary, negatively worded items were reverse coded so that the lower score would be
interpreted as a negative response outcome. For this analysis, a mean composite organizational
climate score and a mean score for each of the four subscales (Respect, Communication and
Accountability, Organizational Leadership, HAI Prevention/Patient safety Priority and
Vision/Perspective of Organization) was calculated.
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Table 4.1. Overview of concepts, related variables and data sources
Concept
Organizational Climate Core
Structural Domains
Leadership

Organizational Climate Process
Domains
Group Behavior
Quality Emphasis
Organizational Structural
Characteristics

Variable

Organizational Leadership and Work
Environment
Vision/Perspective of Organization

Data Source

LCQ
LCQ
LCQ

Psychological Safety

LCQ

HAI Prevention/Communication

LCQ

Location of hospital
Bed size
Infection Control Director position
Shares/pools Infection Prevention
resources

Survey
Survey
Survey
Survey

Note: LCQ = Leading a Culture of Quality

Data Analysis
All statistical analyses were performed using SPSS version 17. Descriptive statistics
including frequencies and percentages for categorical variables, as well as frequencies, mean,
and standard deviation for continuous variables were examined. Histograms were examined to
assess distributions and normality. Bivariate models for each of the setting characteristics
(location of hospital, bed size, presence of an Infection Control director position and shares/pools
IP resources) and each subscale of the LCQ (Psychological Safety, Organizational Leadership
and Work Environment, HAI Prevention/Communication and Vision/Perspective of
Organization) and the entire scale was constructed. The variables with a p-value of ≤ 0.1 from
bivariate analyses were entered into multivariable linear regressions to estimate the independent

62

effect of each setting characteristic on the subscales of the LCQ and the composite, controlling
for respondent role (i.e. nurse, physician, hospital epidemiologist) of the IP. Statistical
significance was set at p < .05.
Results
The total sample size for the LCQ survey was 1,013 hospitals. The descriptive statistics
for the hospital structural characteristics were described in the previous chapter and are reiterated
in Table 4.2. Histograms were assessed and the data were normally distributed.
Table 4.2. Hospital Structural Characteristics
N = 1013

%

Yes
No
Missing

295
705
13

29
70
1

Urban Setting
Suburb
Rural Setting

261
331
415

26
33
41

Yes
No
Missing

716
296
1

71
29
0

Facility is part of a larger hospital system that
shares/pools Infection Prevention resources

Location of Hospital

Infection Prevention Program has an Infection
Control Director position

Beds

Mean (SD)
239 (+/-204)

The mean scores of the structural characteristics for each subscale and the overall climate
score are in Table 4.3. The overall organizational climate mean score was 4.0 (SD = 0.53),
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which was out of a maximum 5 (Likert scale). Due to missing values, the sample sizes vary per
scale and on the overall climate score.

Table 4.3. Mean Scores of the Structural Characteristics for Each Subscale and the Overall Climate Score

Psychological Safety

Organizational
Leadership and Work
Environment

HAI Prevention/
Communication

Vision/Perspective of
Organization

Overall Climate Score

N (%)

Mean

SD

N (%)

Mean

SD

N (%)

Mean

SD

N (%)

Mean

SD

N (%)

Mean

SD

Yes

292 (30)

4.01

0.58

291 (29)

3.88

0.70

290 (29)

4.12

0.62

293 (30)

4.45

0.52

286 (30)

4.08

0.54

No

693 (70)

3.88

0.57

697 (71)

3.79

0.68

695 (71)

3.96

0.63

692 (70)

4.37

0.49

677 (70)

3.96

0.52

Urban

257 (26)

3.98

0.55

258 (26)

3.88

0.66

257 (26)

4.13

0.58

258 (26)

4.52

0.44

253 (26)

4.08

0.49

Facility is part of a
larger hospital
system that
shares/pools
Infection
Prevention
resources

Location of
Hospital
Suburb

326 (33)

3.96

0.59

327 (33)

3.83

0.72

326 (33)

4.02

0.68

326 (33)

4.46

0.50

316 (33)

4.03

0.56

Rural

409 (41)

3.85

0.58

410 (41)

3.77

0.66

409 (41)

3.93

0.62

408 (41)

4.27

0.50

401 (41)

3.92

0.51

<201

532 (55)

3.91

0.58

533 (54)

3.80

0.67

531(54)

3.98

0.62

530 (54)

4.32

0.51

521 (55)

3.97

0.52

201-500

339 (35)

3.95

0.58

340 (35)

3.88

0.67

340 (35)

4.08

0.64

340 (35)

4.49

0.47

329 (35)

4.05

0.53

>500

103 (10)

3.91

0.54

104 (11)

3.76

0.73

103 (11)

4.01

0.65

103 (11)

4.50

0.47

102 (11)

4.00

0.53

Yes

706 (71)

3.95

0.57

708 (71)

3.87

0.66

706 (71)

4.06

0.63

707 (71)

4.41

0.52

691 (71)

4.04

0.52

No

291 (29)

3.84

0.59

292 (29)

3.69

0.72

291 (29)

3.90

0.64

290 (29)

4.36

0.49

284 (29)

3.90

0.54

Bed size

Infection
Prevention
Program has an
Infection Control
Director position
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In bivariate analyses (Table 4.4), IPs who worked in hospitals that share/pool IP
resources with a larger facility was a significant predictor of a more positive organizational
climate in all four subscales (Psychological Safety, Organizational Leadership and Work
Environment, HAI Prevention/Communication and Vision/Perspective of Organization) and
overall climate score. IPs who worked in hospitals located in a suburban setting as compared to
urban was a significant predictor of a more negative organizational climate on the HAI
Prevention/Communication subscale only. IPs who worked in a rural setting as compared to
urban significantly reported more negative perceptions of the climate as measured by all four
subscales (Psychological Safety, Organizational Leadership and Work Environment HAI
Prevention/Communication, and Vision/Perspective of Organization) and the overall climate
score. IPs in hospitals with 201-500 beds as compared to <201 was a significant positive
predictor of organizational climate on two subscales (HAI Prevention/Communication and
Vision/Perspective of Organization) and the overall climate score. Hospitals with >500 beds as
compared to <201 was a significant positive predictor on Vision/Perspective of Organization.
IPs who worked in hospitals with an Infection Control Director position in its Infection Control
department was a significant predictor of more positive perceptions on three subscales
(Psychological Safety, Organizational Leadership and Work Environment, HAI
Prevention/Communication) and the overall climate score.

Table 4.4. Regression Coefficients from Bivariate Analyses of Hospital Characteristics and Climate Scores

Psychological Safety
b (SE)
p value

Variable
Shares/pools
Infection Prevention
resources
Setting (vs. urban)*

Organizational
Leadership and Work
Environment
b (SE)
p value

HAI Prevention/
Communication
b (SE)
p value

Vision/Perspective of
Organization
b (SE)
p value

Overall Climate Score
b (SE)
p value

0.130(0.040)

0.001

0.091(0.048)

0.055

0.164(0.044)

0.000

0.081(0.035)

0.019

0.123(0.037)

0.001

Suburban

-0.026 (0.048)

0.584

-0.052(0.057)

0.362

-0.112(0.053)

0.033

-0.055(0.040)

0.177

-0.056(0.044)

0.209

Rural

-0.134(0.046)

0.004

-0.114(0.054)

0.035

-0.205(0.050)

0.000

-0.249(0.039)

0.000

-0.166(0.042)

0.000

201 - 500

0.038(0.040)

0.338

0.070(0.047)

0.135

0.100(0.044)

0.023

0.164(0.034)

0.000

0.100(0.044)

0.023

>500

-0.004(0.062)

0.955

-0.047(0.073)

0.520

0.034(0.068)

0.620

0.175(0.053)

0.001

0.034 (0.068)

0.620

0.158(0.044)

0.000

0.047(0.035)

0.177

0.132(0.037)

0.000

Beds (vs. < 201)

Infection Control
Department has
Infection Control
Director position
0.109(0.040)
0.007 0.0178 (0.047) 0.000
Note: p < .1; * Reference group is urban; ** Reference group is < 201
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In the multivariable models (Table 4.5), in which all significant structural characteristics
were included, IPs employed in a hospital that shares/pools IP resources remained a significant
unique predictor of positive organizational climates in 2 subscales (Psychological Safety β =
0.113, p-value = 0.006; HAI Prevention/Communication β = 0.129, p-value = 0.005), and the
composite organizational climate score (β = 0.085, p-value = 0.027). IPs who worked in
hospitals located in a rural setting as compared to urban remained a statistically significant
predictor of a negative organizational climate for all five regression models (Psychological
Safety β = -0.123, p-value = 0.001; Organizational Leadership and Work Environment β = 0.099, p-value = 0.029; HAI Prevention/Communication β = -0.168, p-value = 0.002;
Vision/Perspective of Organization β = -0.179, p-value = 0.000; Overall Climate score β = 0.124, p-value = 0.001). IPs working in hospitals located in a suburban area as compared to
urban perceived organizational climate more negatively among HAI Prevention/Communication
(β = -0.111, p-value = 0.039). IPs who worked in hospitals that have an Infection Control
Director position significantly predicted more positive perception of organizational climate for 3
subscales (Psychological Safety β = 0.120, p-value = 0.005; Organizational Leadership β =
0.198, p-value = 0.000; HAI Prevention/Communication β = 0.159 , p-value = 0.001) as well as
the composite organizational climate score (β = 0.152, p-value = 0.000).

Table 4.5. Multivariable Regression Model of Hospital Characteristics and Climate Scores

Variable

Psychological Safety
b (SE)
p value

Shares/pools
Infection
Prevention
resources
0.113(0.041)
Setting (vs. urban)
Suburban
Rural -0.123(0.038)
Beds (vs. < 201)
201 - 500
>500

Infection Control
Department has
Infection Control
Director position
Note: p < .05

0.120(0.042)

0.006

0.001

0.005

Organizational
Leadership and Work
Environment
b (SE)
p value

0.075(0.049)

-0.099(0.045)

0.198(0.050)

HAI Prevention/
Communication
b (SE)
p value

Vision/Perspective of
Organization
b (SE)
p value

Overall Climate Score
b (SE)
p value

0.126

0.129(0.045)

0.005

0.035(0.035)

0.321

0.085(0.038)

0.027

0.029

-0.111(0.054)
-0.168(0.054)

0.039
0.002

-0.179(0.039)

0.000

-0.124(0.038)

0.001

0.060(0.047)

0.200

0.072(0.039)
0.064(0.058)

0.067
0.275

0.037(0.039)

0.343

0.159(0.047)

0.001

0.152(0.037)

0.000

0.000
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Discussion
This is the first large scale national study examining the IP perspective on organizational
climate and significant setting characteristics associated with a positive climate. There were
several important results found in this study.
First, IPs who worked in hospitals that share or pool infection prevention resources with a
larger facility have a more positive perception of organizational climate. This finding is similar
to results from the preliminary analysis indicating that having an independent budget of the IP
department was an important predictor of more positive perceptions of patient safety climates
(Nelson, et al., 2011). Another group of researchers have also found that more resources and
investment allowed for patient safety efforts such as infection prevention the better the safety
culture and in turn less HAI (Fukuda, Imanaka, Hirose, & Hayashida, 2009). This finding also
supports the results of this study in which hospitals having additional finances and organizational
resources (i.e. pooled infection prevention resources) invested in patient safety priorities would
allow them more capability of promoting activities for infection control. Additionally, another
study found that organizational climate as perceived by staff nurses was strongly affected by
hospital profitability, teaching and Magnet status (Stone, Mooney-Kane, Larson, Pastor, et al.,
2007). Those researchers propose that more profitable hospitals may have more capital for
infrastructure or more support staff for maintenance and housekeeping which may improve
overall organizational climate.
Second, another finding is that IPs in hospitals with an Infection Control Director
position in the Infection Control department perceived the organizational climate more positively
among 3 of the 4 subscales and the overall climate score. This also confirms the need for
additional resources, including personnel involved in infection prevention activities, and the

70

importance of the specific leaders necessary to carry out infection control initiatives. These
findings are in line with studies assessing the similar structural characteristics within hospitals
and organizational culture and climate. For example, one study found that overall Magnet
hospital characteristics, such as having a powerful nurse executive and an environment that
supports and promotes professional nursing practice, were most strongly related to the support
and resources empowerment structures (Armstrong, Laschinger, & Wong, 2009). The
researchers suggest that managers can help facilitate increased patient safety on their units by
creating empowering work environments that foster support for professional practice
characteristics.
Lastly, IPs working in hospitals located in a rural and suburban area as compared to
urban perceived organizational climate more negatively. Previous researchers have found that
nurse recruitment is difficult in rural hospitals and these settings frequently have trouble
recruiting staff due to lower pay and generalized practice in small communities with few
resources (Erickson, Holm, & Chelminiak, 2004). Also, rural hospitals report possessing few
professional and technological resources (Glasser, Peters, & Macdowell, 2006). This could
explain why IPs may perceive the organizational climate more negatively in these particular
areas. Although location of the hospital was a significant predictor of organizational climate,
bed size of the hospital was not.
Strengths and Limitations
There are a number of strengths and limitations to this study. The use of the LCQ
revised, which has sound psychometric properties is a strength. This study is also one of the first
to use a large national sample of IPs. Being that this is a nationwide study the results may be
generalized to other hospitals.
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This study was conducted using cross-sectional data, which limits determination of
causality. An additional limitation is the measure of just one IP’s perspective per hospital on the
organizational climate, limiting control for individual respondent bias. However, several other
researchers have examined organizational climate using one respondent per hospital (Gagliardi,
Majewski, Victor, & Baker, 2010; Halpin, Shortell, Milstein, & Vanneman, 2011) in terms of
quality improvement and implementing infection control practices for their respective hospital.
In these studies, as in this dissertation, the respondents’ roles are similar across all hospitals. As
with any self-report survey, potential limitations include non response bias, selective recall and
social desirability.
Further research is needed to confirm these findings and to identify additional predictors
of a positive organizational climate. The perceptions of other personnel type involved in
infection prevention should be examined in relationship to organizational climate as well which
would support and generalize the findings of this research
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Chapter Five – Conclusion
Introduction
The purpose of this chapter is to summarize the findings of this dissertation. In this
chapter, the summary of the results are presented. Then, the strengths and limitations of the
dissertation are discussed. This is followed by a discussion on the health policy and practice
implications. Finally, a discussion on recommendations for future research and a conclusion
follow.
In order to progress towards getting back to a healthcare system that promotes “doing no
harm,” much effort must be focused on elements of the organization such as leadership,
teamwork and safety. Prevention of HAI is very important and has been proven empirically,
therefore, an organizational culture to support these practices and efforts are essential. This
study examined organizational climate through the eyes of Infection Prevention and Control
professionals.
The main purpose of the dissertation study was to examine the issue of HAI in acute care
hospitals and the role organizational climate plays in improving clinician’s performance and
ultimately decreasing HAI rates. Specifically, the aims were to 1) systematically review
published evidence examining relationships between organizational climate, adherence to
infection prevention and control processes and HAI rates in hospital setting, 2) assess the
psychometric properties of an organizational climate measure (the LCQ) in a sample of IPs and
3) identify setting characteristics that predict a more positive perception of organizational climate
by the IP and measured by the LCQ revised.
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Summary of Results
Systematic Review
Several studies have been conducted examining the perceptions of the culture and climate of
the hospital setting and outcomes (worker and patient) (Aiken, et al., 2002; Stone et al., 2006).
The systematic review conducted as part of this dissertation sought out to find studies that both
examined the impact of organizational culture/climate or safety climate on either adherence to
evidence based guidelines or HAI as well as studies testing the effectiveness of interventions
aimed at improving the culture/climate, clinician adherence and/or decreasing HAI rates.
The review yielded 10 articles, 7 of which used various measures of organizational climate.
The other studies were interventional and did not utilize an instrument. The majority of the
personnel surveyed were nurses, but some studies included a variety of personnel type such as
physicians and administrative. Overall, the findings indicate that positive perceptions of
organizational climate or an intervention aimed at improving organizational climate are
associated with decreased HAI rates and adherence to evidence based guidelines. Specifically,
certain aspects of the hospital work environment such as communication and teamwork were
common elements throughout the studies and merit further investigation as pertaining to
infection prevention. The findings from this review are parallel to other systematic reviews,
which studied organizational climate and other healthcare related outcomes.
Factor Analysis
An exploratory factor analysis was conducted to identify factors representing different
domains of the organizational climate as perceived by the IP. The results showed no violation of
Bartlett’s test of Sphericity (p = 0.00) and that the overall KMO measure of sampling adequacy
was 0.960, indicating that the data were appropriate for an exploratory factor analysis. The
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sample size was 1013, which was appropriate for factor analysis (Nunnally, 1978). The scree
plot suggested that a four-factor solution might be appropriate. The four factor solution
explained 59.65% of the total variance, and the subscales and composite measure all had high
internal consistencies.
The LCQ revised is a measure of organizational climate as perceived by IPs. It represents
the latest version of a fairly new instrument and has sound psychometric properties. Also, the
LCQ revised scale includes dimensions similarly found in other instruments such as the PSCHO
scale, measuring aspects of the hospital work environment.
Predictors of Organizational Climate
This portion of the dissertation examined setting characteristics in which IPs worked,
such as hospitals that shares or pools infection prevention resources, the presence of an Infection
Control Director position and setting of the hospital. In the multivariable analysis, results
indicated that IPs who worked in hospitals that share or pool infection prevention resources with
a larger facility have a more positive organizational climate in 2 of the 4 subscales and the
overall climate score. Also, IPs in hospitals with an Infection Control Director position in the
Infection Control department perceived the organizational climate more positively among 3 of
the 4 subscales and the overall climate score. Additionally, IPs working in hospitals located in a
rural area as compared to urban perceived organizational climate more negatively.
Overall, these results point to a need for additional support and resources for the infection
prevention and control department. These results are in agreement with the preliminary analysis
finding that IPs employed in hospitals that have an independent budget is associated with a more
positive organizational climate.
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Strengths of Dissertation
There were several strengths of this dissertation. In the systematic review, all studies were
critiqued and scored using a previously developed and tested methodological scoring tool.
Additionally, a second reviewer critically read and scored each article, then met with the author
several times to discuss until agreement was met. This was also the first systematic review
examining organizational climate, HAI and adherence to clinician evidence based guidelines.
For the factor analysis, the development of a psychometrically sound measure, the LCQ
revised, is the first instrument to measure organizational climate among Infection Preventionists.
In both the factor analysis and predictors of organizational climate, the use of a large national
sample was a strength of this dissertation. Additionally, this is the first study to evaluate
associations between structural characteristics of the hospital setting and organizational climate
via the IP perspective.
Limitations of Dissertation
There were also some limitations to this dissertation. The first is that the overall response
rate was limited to those who responded to the PNICER survey. Also, although the IP role was
consistent across all hospitals, the perception of organizational climate was measured by 1 IP per
hospital. Lastly, the cross sectional design cannot be used to establish causality.
Health Policy and Practice Implications
This study supports the notion that workplace and other environmental factors are vital to
the reduction of adverse events. The findings from this dissertation study have implications for
both infection prevention and control personnel such as IPs and patient safety in general. This
evidence can be used by stakeholders and administrators in acute care hospitals who influence
quality and cost outcomes to address the issue of HAI and adherence to evidence based
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guidelines. Efforts to improve organizational climate should focus on promoting a healthy work
environment particularly enhancing resources and support for the infection prevention and
control department. Furthermore, ongoing assessment of the environment is essential to
achieving these goals, and tools such as the revised LCQ can be used to analyze organizational
issues and help healthcare leaders improve over time. Also, ways managers could actively
improve organizational changes are by improving relationships among team members and
ensuring adequate resources for infection prevention and control initiatives.
Future Research
While organizational culture is a broad topic, this should not inhibit further empirical
research into an issue that has potential both as foundation for quality improvement and as an aid
for understanding the management of change in health care organizations particularly in the area
of infection control. In terms of future research, this dissertation was the first step in the
trajectory toward linking IPs’ perception of organizational climate. Additionally, other structural
variables such as IP staffing should be examined. Furthermore, the scope of this dissertation did
not include empirical analyses examining the associations between positive organizational
climates and clinician adherence to evidence based practices and ultimately HAI rates. These
analyses should be conducted in future research.
Conclusion
The prevention of HAI continues to be a challenge in healthcare settings. Many efforts
continue to be made with an emphasis on prevention. The results from this dissertation study
contributed to the organizational aspect of healthcare and have implications for administrative
policies relating to the work environment of infection prevention and control personnel.
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Appendix B
Article Quality Assessment Form
Number of study___________________________________
First author________________________________________
Year of the publication_______________________________
Journal of the publication_____________________________
Country___________________________________________
Person to score the study______________________________

How many subjects were included? _______________________

Organizational climate variables (independent variables):
Items____________________________________________
Measurement tool__________________________________

Study design characteristics
Study design ___________________________
Level of analysis________________________
Response rate__________________________

Results
Significant findings___________________________________________________________
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Quality assessment

1.

Question / objective sufficiently described?

2.

Design evident and appropriate to answer study question?

3.

Subject characteristics sufficiently described?

4.

Subjects appropriate to the study question?

5.

Controls used and appropriate? (if no control, check no)

6.

Method of subject selection described and appropriate?

Yes
(2)

Partial
(1)

No
(0)

n/a

If random allocation to treatment groups was possible, is it
described? (if not possible, check n/a)
8. If blinding of investigators to intervention was possible, is it
reported? (If not possible, n/a)
9. If blinding of subjects to intervention was possible, is it reported?
(If not possible, n/a)1
10. Outcome measure well defined and robust to measurement bias?
Means of assessment reported?
11. Confounding accounted for?
7.

12. Sample size adequate?
13. Post hoc power calculations or confidence intervals reported for
statistically non significant results?
14. Statistical analyses appropriate?
15. Statistical tests stated?
16. Exact p-values or confidence intervals stated?
17. Attrition of subjects and reason for attrition recorded?
18. Results reported in sufficient detail?
19. Do the results support the conclusions?
Sum (items 1-19)

Adapted from:
Cho, M. K., & Bero, L. A. (1994). Instruments for assessing the quality of drug studies published in the
medical literature. JAMA, 272(2), 101-104.
Timmer, A., Sutherland, L. R., & Hilsden, R. J. (2003). Development and evaluation of a quality score for
abstracts. BMC Med Res Methodol, 3, 2.
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Appendix C - Leading a Culture of Quality (LCQ) Scale
For each item in the following section, please indicate your level of agreement with each statement.
1- Strongly Agree, 2- Agree, 3- Neutral, 4- Disagree, 5- Strongly Disagree
Quality Focus
1. Senior management shows by its action that preventing HAI is a top priority in this organization.
2. The HAI prevention goals and strategic plan of our organization are clear and well communicated.
3. Results of our infection prevention efforts are measured and communicated regularly to staff.
4. There is a good information flow among departments to provide high quality patient safety and care.
Change Orientation
5. Senior leadership here has created an environment that enables changes to be made.
6. People here feel a sense of urgency about preventing HAI.
7. Employees are encouraged to become involved in infection prevention.
Openness
8. The climate in the organization promotes the free exchange of ideas.
9. Staff will freely speak up of they see something that may improve patient care or affect patient safety.
10. I feel free to express my opinion without worrying about the outcome.
Change Actions
11. I can think of examples when problems with patient infections have led to changes in our procedures or
equipment.
12. I know of one or more HAI prevention initiatives going on within our organization this year.
Work Group Cooperation and Respect
13. In general, people in our organization treat each other with respect.
14. I observe a high level of cooperation among all members of my work unit or department.
15. There is a climate of trust in my department or work unit.
Alignment (with Leadership and Direction)
16. My organization is making the changes necessary to compete effectively.
17. I have a clear understanding of the organization’s mission, vision and values.
18. My organization’s senior leadership has focused the organization in the right direction.
19. I am satisfied with the information I receive from management on what’s going on in the organization.
Accountability
20. Where I work, people are held accountable for the results of their work.
21. I receive regular ongoing feedback about my job performance.
Workload
22. The quality of work suffers because of the amount of work staff are expected to do.
23. Most people in this organization are so busy that they have very little time to devote to infection prevention
efforts.
Psychological Safety
24. If you make a mistake in this organization, it tends to be held against you.
25. People in this organization are comfortable checking with each other if they have questions about the right
way to do something.
26. The people in this organization value others’ unique skills and talents.
27. Members of this organization are able to bring up problems and tough issues.
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Appendix D – Correlation Matrix
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