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A comprehensive approach to preventing errors in a hospital setting: 

Organizational behavior management and patient safety 

Thomas R. Cunningham 

(ABSTRACT) 

Estimates of the number of U.S. deaths each year resulting from medical errors range 

from 44,000 (Institute of Medicine, 1999) to 195,000
 
(HealthGrades, 2004). Additionally, 

instances of medical harm are estimated to occur at a rate of approximately 15 million per year in 

the U.S., or about 40,000 per day (Institute for Healthcare Improvement, 2007).  

Although several organizational behavior management (OBM) intervention techniques 

have been used to improve particular behaviors related to patient safety, there remains a lack of 

patient-safety-focused behavioral interventions among healthcare workers. OBM interventions 

are often applied to needs already identified within an organization, and the means by which 

these needs are determined vary across applications. The current research addresses gaps in the 

literature by applying a broad needs-assessment methodology to identify patient-safety 

intervention targets in a hospital and then translating OBM intervention techniques to identify 

and improve the prevention potential of responses to reported medical errors.  

A content analysis of 17 months of descriptions of follow-up actions to error reports for 

nine types of the most-frequently-occurring errors was conducted. Follow-up actions were coded 

according to a taxonomy of behavioral intervention components, with accompanying prevention 

scores based on criteria developed by Geller et al. (1990). Two error types were selected for 

intervention; based on the highest frequency of reporting and lowest average follow-up 

prevention score. Over a three-month intervention period, managers were instructed to respond 
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to these two error types with active communication, group feedback, and positive reinforcement 

strategies.  

Results indicate improved prevention potential as a consequence of improved corrective 

action for targeted errors. Future implications for identifying and classifying responses to 

medical error are discussed. 
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A comprehensive approach to preventing errors in a hospital setting: 

Organizational behavior management and patient safety 

INTRODUCTION 

The magnitude of the patient-safety challenge we face is now well known – the estimated 

number of U.S. deaths each year due to medical error range from 44,000 (Kohn, Corrigan, & 

Donaldson, 2000) to 195,000 (HealthGrades, 2004), and many people fear they may experience 

medical harm (Kaiser Foundation, 2006). Instances of medical harm are estimated to occur at a 

rate of approximately 15 million per year in the U.S., or about 40,000 per day (Institute for 

Healthcare Improvement., 2007). Despite the alarming frequency of medical harm caused in U.S. 

hospitals, patient-safety improvement efforts are not yielding satisfactory reductions in medical 

mistakes (Longo, Hewett, Ge, & Schubert, 2005; Wachter, 2004).  

This, it would seem, is a prime opportunity to apply the evidence-based principles of 

organizational behavior management (OBM) and make a difference on a truly large scale. Across 

much of the patient-safety improvement literature, there is a common call for moving away from 

a negative, punishment-governed culture of blame to a more understanding-seeking, shared 

responsibility, and positive context for discussing medical errors (Henrikson, Battles, Keyes, & 

Grady, 2008; Kohn et al., 2000; Page & Page, 2004). However, in order for patient-safety 

improvement to be realized, the culture of healthcare needs to be modified so individuals can feel 

safe in admitting to, reporting, and learning from medical mistakes they emit or observe.  

Affecting culture change requires several people to act. That is, a majority of individuals 

across all levels in a healthcare organization must change their behavior for culture change to be 

experienced (Geller & Johnson, 2007). OBM provides a promising approach for achieving this 

aim among healthcare workers (Cunningham & Geller, 2008). The human dynamics of 
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intervening on errors includes the science of operant behavior, and OBM techniques facilitate 

key behavior change in all kinds of organizational settings.  

In the high-risk environment of hospital settings, meaningful culture change and the 

relevant behavior changes are shared by the greatest number of people when individuals perceive 

these changes to be under their own control rather than forced from above. If medical errors are 

to be fully understood and adequately addressed, an environment of positive behavior change 

must be established for this aim to be met. That is, the methods of culture change need to be 

acceptable and viable, or socially valid (Wolf, 1978) among healthcare workers (HCWs). By 

employing the performance management technology of OBM with an understanding of the 

subjective experience of working within the healthcare system, healthcare leaders can achieve 

the improvements in patient safety they have come to realize are absolutely necessary.   

The purpose of this research is to: 1) apply a broad needs-assessment methodology to 

identify intervention targets for patient-safety improvement in a hospital setting; and 2) evaluate 

the efficacy of an OBM intervention designed to improve patient safety.  

A Behavioral Focus 

Organizational behavior management (OBM) focuses on what people do, analyzes why 

they do it, and then applies an evidence-based intervention strategy to improve what people do 

(Cunningham & Geller, 2008). The relevance of OBM to improving healthcare is obvious. While 

poorly designed systems may often be identified as the root cause of most medical errors (Kohn 

et al., 2000), OBM provides a different level of analysis at which to approach an imperfect 

system – behavior. Behavior is influenced by the system in which it is observed, yet can be 

treated as a critical contributor to many medical errors, and certain changes in behavior can 

prevent medical error.  
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There are myriad contributing factors which can lead to medical errors, and behavior is 

one of these factors which can be targeted for improvement. OBM provides the tools with which 

practitioners can intervene on those behaviors which have the greatest potential to impact patient 

safety. Although the technology exists to impact behavior in a significant and meaningful way, 

this may not be enough to demonstrate significant improvements in patient safety. That is, 

selecting a handful of critical behaviors among HCWs to target for intervention with OBM 

techniques is likely to yield improvements in those selected behaviors and some associated 

patient-safety outcomes. However, relying on this approach may not be enough to have a large-

scale impact on the pressing issue of reducing/eliminating medical errors in a particular 

healthcare system. OBM needs to be brought into the mainstream practice of medical managers 

as a part of comprehensive approaches to improving patient safety (cf. Henrikson et al., 2008).  

Process vs. outcome. Behavior can be viewed as both a process and an outcome. 

Behavior is a process when viewed in terms of leading to an outcome. For example, the behavior 

of washing one’s hands may lead to the outcome of reduced infection rates. Behavior can also be 

seen as an outcome of environmental factors and measured to assess the impact of an 

intervention. For example, managers can measure rates of hand washing as an outcome of an 

infection-control awareness program.  

While some refer to medical error as any act, or failure to act, which results in harm to 

the patient (National Patient Safety Foundation, 2005), others refer to medical error as any action 

within the process of care which may have the potential to cause harm (Kohn et al., 2000).  This 

latter definition fits best with a focus on prevention, and the application of OBM. This distinction 

is also relevant to interpreting the patient-safety literature, since research measures typically 

provide frequencies of adverse events (outcomes) rather than process-level errors (or behaviors) 
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occurring during care. A single error does not guarantee the patient will experience a medical 

injury, as an examination of The Annals of Internal Medicine case studies of errors suggest as 

many as 17 separate individual errors may be necessary for actual harm to reach a patient 

(Wachter & Shojania, 2004). Thus, process measures may be more important than outcome 

measures in designing and refining patient-safety programs. 

A broader perspective. For OBM to have a large-scale impact on patient safety, it may be 

necessary to approach assessment from a broader point of view than the traditional paradigm of 

identifying behavior targets from managers’ and administrators’ problem descriptions. By 

approaching patient-safety challenges from a broader viewpoint, OBM practitioners may be able 

to identify process-related targets for intervention which will have a greater overall impact than 

targeting and measuring success in terms of specific behaviors of front-line HCWs.  

A Disconnect Between OBM and the Management of Healthcare 

OBM has been rather successful in several sectors of industry (Geller, Eason, Phillips, & 

Pierson, 1980; Komaki, Barwick, & Scott, 1978; Komaki, Heinzmann, & Lawson, 1980; Sulzer-

Azaroff & de Santamaria, 1980; Zohar, Cohen, & Azar, 1980), including healthcare (Alavosius 

& Sulzer-Azaroff, 1990; Babcock, 1992; Cunningham & Austin, 2007; Devries, 1991; Geller & 

Johnson, 2007; Stephens & Ludwig, 2005). However, it does not seem healthcare managers seek 

out and use OBM. Instead, a select few healthcare managers receive the attention of the few 

behavior analysts addressing organizational health and safety issues. Additionally, there is 

limited attention in medical journals to performance management topics relevant for OBM. Thus, 

most successful applications of OBM solutions to healthcare challenges are published in the field 

of behavior analysis, which receives less attention than medical journals. OBM offers several 
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possible solutions, but there is a lack of strong demonstrations of how to deliver the message to a 

wide audience (Geller, 2002). 

OBM intervention methods have been used to achieve significant patient-safety 

improvements, and national media attention has subsequently followed (Gawande, 2007). For 

example, implementing a critical-behavior checklist intervention in hospital intensive-care units 

resulted in major reductions (up to 66%) of catheter-related infection rates (Pronovost et al., 

2006). The findings of this study were widely reported in several publications, however no 

reference was made to OBM or related literature. Rather, the checklist is referred to as an 

evidence-based intervention which was adopted from aviation safety training (Pronovost et al., 

2006).  

In another widely-publicized demonstration, implementing a surgical-safety checklist 

resulted in significant reductions in morbidity and mortality rates, and evaluation included direct 

observation of critical behaviors before and after checklist implementation (Haynes et al., 2009). 

These authors reference only recent use of medical checklists as rationale for their intervention 

design, and mention the Hawthorne Effect, or improvement in performance due to awareness of 

being observed (Mayo, 1933), as a possible contributing factor to success of their intervention. 

These significant improvements in patient safety are clearly informed by behavioral science, but 

OBM is not included among the disciplines identified as leading to these improvements. 

Healthcare is noted as being strongly averse to importing ideas from other industries 

(Walberg, Bevan, Wilderspin, & Lemmens, 2006). This tendency has been referred to as the ‘not 

invented here’ syndrome (Greenhalgh, Robert, Macfarlane, Bate, & Kyriakidou, 2004). 

Generalizations about psychologists may also get in the way of healthcare accepting behavior 

management techniques, as consultants might be perceived as trying to pathologize or fix the 
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“mentally ill” HCW. Or even worse, from a physician’s or administrator’s standpoint, one might 

speculate the behavioral consultant will share potentially damaging data with lawyers or public 

outlets. Here the ethical training of a clinician should apply to the work of the consultant; the 

client is fully privileged to complete confidentiality.   

Often in the patient-safety literature a case example illustrates how a particular error led 

to an adverse event for a particular patient (cf. Wachter & Shojania, 2004). This emphasis on the 

case study stands in contrast to the behavioral paradigm and the emphasis on data gained from 

objective behavioral observation. Additionally, the standards of valid evidence differ between 

the fields of medicine and OBM. In medicine, the results
 
of randomized, controlled trials are 

considered to be evidence
 
of the highest grade, whereas observational studies are viewed

 
as 

having less validity because they reportedly overestimate
 
treatment effects (Concato, Shah, & 

Horwitz, 2000). Conversely, in OBM research the multiple baseline design with non-equivalent 

controls are often used to demonstrate the impact of a certain treatment (Baer, Wolf, & Risley, 

1968). 

The technique of using direct behavioral observations has been used in research 

specifically on medication errors (e.g., Kopp, Allen, Theodorou, & Priestley, 2006). While not 

necessarily understood as a behavioral approach to managing medical quality, behavioral 

observation is recognized as being a way to avoid inherent limitations associated with 

retrospective analyses and self-report data (Kopp et al., 2006). Additionally, the data gained from 

these observational studies were not specifically used for intervention efforts, which is 

regrettable given the potential impact of behavioral feedback on the observed behaviors.  

Healthcare organizational structure. Often the organizational structure in hospitals stifles 

inter-personnel communication and interferes with upward communication. The communication 
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between nurses, physicians, pharmacists, and all other kinds of HCWs is complicated by a 

hierarchical organizational structure where multitasking and disruptions are routine, and different 

perceptions of communication effectiveness exist. A vertical hierarchical structure tends to be 

the norm in healthcare settings, and differences in levels of authority are a key component to 

many communication errors in the healthcare setting (Sutcliffe, Lewton, & Rosenthal, 2004).  

Lack of reporting. In addition, the hierarchical structure of inter-professional 

communication among HCWs has the potential for reducing “upward” communication within 

this hierarchy (i.e., nurse to physician) which may be interpreted as questioning an authority’s 

orders (Burke, Boal, & Mitchell, 2004). Indeed, such occupational hierarchies have contributed 

to low frequency of error reporting (Lawton & Parker, 2002). Some practitioners are hesitant to 

report errors or incidents to senior colleagues because of “cultural taboos” associated with 

reporting and the possible detriment to career advancement (Lawton & Parker, 2002). Junior 

practitioners do not want to seem incompetent or offend those in power (Sutcliffe et al., 2004). 

The expected and actual negative consequences following these communications only serve to 

reduce communication. 

In the healthcare setting, there has been a high level of error acceptance. The uncertainty 

of the profession has caused physicians to come to terms with risk (Waring, 2005), and accept 

error as unavoidable and a necessary feature of their work (Leape, 1994; Rosenthal, 1999). It has 

even been argued that errors and mistakes play an integral role in the learning process and 

training programs (Bosk, 2003). In contrast, the OBM practitioner does not view an error as an 

unavoidable “accident” to be learned from, but rather as an instance of contingencies failing to 

properly influence appropriate behavior. The opportunity for learning comes with examination of 

and alterations to the contingencies controlling behaviors related to patient safety. 
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Relevance of OBM. Despite clear differences in research paradigms, there is overlap or 

shared understandings and practices among medical managers and OBM practitioners. Managers 

often use OBM intervention techniques in response to errors. However, the use of OBM 

technology does not necessarily include understanding the principles of behavior management. A 

common manager response to a reported medical error is to inform the person(s) involved that 

they contributed to potential patient harm. At a minimum, this could be considered a form of 

feedback. Yet it is not behavior-specific, and there is no corrective action necessarily planned. 

Simply telling an employee his or her behavior may have contributed to an error might lead to 

prevention of the same mistake in the future, but OBM offers methods for boosting the 

prevention potential of a manager’s response to a reported error. Thus, medical managers could 

benefit from greater understanding of OBM intervention as a means for maximizing the efficacy 

of their patient-safety improvement efforts. 

The current research aimed to meet this objective by demonstrating a comprehensive 

OBM approach to patient safety -- from assessment to intervention. First, in a pre-assessment 

phase, a plan was established for how to conduct a patient-safety needs assessment. In Phase 2, 

several data sources were considered and assessment data were collected. Then in Phase 3, 

assessment data were used to develop an intervention plan. Phase 4 consisted of implementing 

the intervention; and finally in Phase 5, the impact of intervention efforts was evaluated across 

several key dependent variables.  
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PART 1: PATIENT-SAFETY NEEDS ASSESSMENT 

There is clearly potential for significant improvements in patient safety with the 

application of OBM. However, it is difficult to realize the full potential of applying OBM 

techniques to patient-safety challenges without a clear starting point. The purpose of this 

research was to conduct a patient-safety needs assessment and identify targets for intervention 

with strong potential for improving patient safety in a hospital setting. This research was aimed 

at demonstrating how a broad approach to identifying patient-safety intervention targets can be 

integrated with traditional OBM intervention methods, and thus provides an example for 

connecting OBM and the management of patient safety in hospitals. 

To identify patient-safety targets, hospital leaders should use cross-level input from 

ongoing audits, suggestions, and incident reports (Geller & Johnson, 2007). While directives and 

performance goals can be useful in initiating patient-safety priorities at the hospital level, the 

most important needs of a single hospital are best identified with the input of the people working 

there. By soliciting input across levels, managers could increase feelings of empowerment and 

ownership (Geller, 1996), and at the same time gain key indicators as relevant proxies for 

assessing patient safety and potential risk. Conducting a patient-safety focused needs assessment 

should occur prior to any selection of intervention targets.  

Selecting Intervention Targets  

The technology available for the identification of problem function in OBM is not well-

developed (Austin, Carr, & Agnew, 1999). Assessment tools are available for OBM 

practitioners, such as the functional assessment and the performance diagnostic checklist 

(Austin, 2000). However, these tools are most useful when a particular problem area has been 
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already identified. Plus, a number of potential biases could lead one to select a target behavior 

which may not be linked with the greatest patient-safety need of a given hospital.  

For example, after consulting with an infection-control manager, one would likely select 

target behaviors associated with particular infection-related outcomes, even though this may not 

be the most critical target for large-scale patient safety. A more broad and comprehensive needs 

assessment protocol may help to select behavioral targets with the greatest potential for patient-

safety improvement.  For large-scale results to be achieved, patient safety must be viewed with a 

wide-angle lens of assessment. 

While several successful examples of OBM interventions to improve safety in various 

settings include healthcare, applications of OBM techniques in healthcare settings are hindered 

by a lack of clear methods for identifying optimal intervention targets. Primarily, OBM 

interventions are applied to needs already identified within an organization, and the means by 

which these needs are determined vary across applications.  

Witkin and Altschuld (1995) developed a highly adaptable and simplified needs-

assessment approach, suitable for adaptation at a specific hospital. Health and mental health 

services are among the domains in which this approach is suggested, which include libraries, 

business and industry, organization needs assessment training and development, education, and 

community planning (Witkin & Altschuld, 1995). Critical reviews of the needs-assessment 

literature have also concluded this particular needs-assessment process is most useful for broad 

application with organization- and focus-specific customization (Leigh, Watkins, Platt, & 

Kaufman, 2000). 

This study applied the Witkin and Altschuld approach to identify patient-safety needs 

within a hospital.  This needs assessment informed the development and application of 
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interventions to follow, and was intended to maximize the potential of OBM interventions to 

benefit the overall patient-safety of a hospital. It was hypothesized that applying OBM 

interventions to patient-safety related behaviors of the highest priority (according to multiple 

data sources) will result in observable improvements in hospital-wide patient safety.    

Patient-Safety Needs Assessment Method and Results 

Participants and Setting 

The location for this study was a 146-bed, privately owned, community hospital located 

in southwest Virginia. This location was selected based on convenience, as well as the lack of 

any previous experience with the current research team. The 639 participants were all hospital 

employees participating in processes of patient care, or clinical staff (i.e., RNs, PCAs, techs, and 

47 hospital managers). 

At the time of the study, the hospital was in the process of revising organizational values 

for a shift toward a clinic designation. This shift was to include hiring several hospitalist 

physicians, a greater emphasis on research, and a focus on quality of patient care. Hospital 

accountability data were regularly reported to the Joint Commission and the Centers for Disease 

Control. Additionally, this hospital was preparing to implement a Just Culture training program 

(Outcome Engineering, 2008) as a part of safety culture improvement efforts.  

Approximately three months prior to the implementation of intervention procedures 

described in this paper, the Just Culture training had been discussed with managers, and 

education was given on relevant topics including: a) risk management and patient safety, b) 

event reporting and investigation, c) the Just Culture perspective, d) managing system design, 

and e) managing behavior. This program was scheduled to be fully implemented after the current 

study had been completed. Thus, although preparations for a new patient-safety program were 
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co-occurring during the current study, none had reached implementation and should not have 

significantly impacted the results reported here.  

Procedure - Outreach 

 The first task was to establish rapport with the selected hospital. This was done by 

acquiring contact information for hospital administrators, and calling several individuals to 

identify those responsible for patient-safety efforts. An initial meeting was scheduled with a 

physician administrator in the Department of Medical Affairs. At this first meeting, the author 

outlined an OBM approach to patient safety, based on previous literature reviews. He also  

presented data from previous hospital-safety studies he directed (Cunningham & Austin, 2007; 

Cunningham, Geller, & Clarke, 2008). The aim of this presentation was to establish the author’s 

credibility with previous research and to discuss the OBM niche within an overall patient-safety 

system. Additionally, the plan to conduct a five-phase process was introduced, including: 1) 

Preassessment; 2) Assessment; 3) Intervention Planning; 4) Intervention; and 5) Evaluation. 

Approximately two weeks later, a follow-up meeting with the same physician 

administrator and the Director of Clinical effectiveness was scheduled, and this began the 

preassessment phase of the needs assessment. Institutional Review Board (IRB) approval was 

also attained from both the hospital and university at this time. The following description of the 

needs assessment for patient safety improvement with OBM interventions is structured from 

Witkin and Altschuld’s (1995) basic model of needs assessment.  

Phase 1: Preassessment  

The first phase of the needs assessment was aimed at exploring the possibilities for 

directions of the needs assessment. The initial task of this phase was to set up a management plan 

for the needs assessment. In order to manage the needs assessment, as well as the remainder of 
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the project, specific contacts within the hospital were identified.  This included, but was not 

limited to, individuals responsible for quality management and/or clinical effectiveness.  

The Clinical Effectiveness Director was identified as the principal contact person. A 

physician was also identified to serve as a research supervisor and to provide endorsement for 

hospital institutional review board purposes. Additionally, meeting times to occur approximately 

once or twice monthly were established for ongoing updates of progress on the needs assessment 

and intervention activities. 

In this initial phase, it was also necessary to define the overall purpose of the needs 

assessment. It was agreed from the outset of the research collaboration that the general focus of 

the needs assessment was patient-safety improvement. More specifically, the purpose was to 

identify critical target behaviors with the greatest potential for overall patient-safety 

improvement. 

Given the focus of the needs assessment, hospital personnel were able to identify some 

major need areas and issues. This task was carried out over the course of two meetings with the 

identified contact persons within the hospital, including the Clinical Effectiveness Director, Risk 

Manager, and Infection-Control Nurse.  These individuals already had some ideas about the most 

important issues at their hospital, which included: patient-safety culture, event reporting
1
, patient 

falls, patient identification, and infection control.  

The next step was to determine: a) data to collect, b) sources to use, c) methods of data 

collection, and d) potential uses of data. It was determined the data to collect would include error 

reports, referred to in this hospital as patient-safety event reports. These data were selected 

because they were drawn from all departments throughout the hospital. Additional data to collect 

                                                 
1
 In this particular hospital, process-based errors were referred to as patient-safety events. Events, or patient-safety 

events, and error, or medical error, are used interchangeably throughout this paper. 
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included patient-safety culture-survey data, infection-control annual reports, and the annual 

Performance Improvement Report for 2007 prepared by the risk manager.  

The hospital defined a patient-safety event as any activity inconsistent with the routine 

operation of the facility, care of a patient, or with policies and procedures; any accident, or 

circumstances, which may cause an accident; significant inappropriate behavior of <hospital 

name> staff, physicians, patients, or visitors; and/or any critical event. Reporting guidelines 

specified an event report should be completed in the following cases: 1) a deviation from 

standard practice, behavior, or policy that creates an immediate or eminent risk to patients, staff, 

or visitors; and 2) an unexpected occurrence, with or without patient/visitor injury, which should 

be reviewed to determine if all standard practices were used.  

Patient-safety event-report data were collected via archival data collection from printouts 

prepared by a risk-management information specialist, with all patient and employee 

identification information removed. Patient-safety culture data were collected from electronic 

versions of two annual reports of results for the Hospital Patient Safety Culture Survey (Sorra & 

Nieva, 2004). This assessment tool has been found reliable and valid, and includes the following 

dimensions, reflecting the overall patient-safety culture, in addition to background variables: a) 

overall perceptions of safety, b) frequency of events reported, c) supervisor/manager 

expectations and actions promoting patient, d) organizational learning and continuous 

improvement, e) teamwork within units, f) communication openness, feedback, and 

communication about errors, g) nonpunitive response to errors, h) staffing, i) hospital 

management support for patient safety, j) teamwork across hospital units, and k) hospital 

handoffs and transitions. Copies of annual reports on infection control and performance 

improvement were provided by the infection-control nurse and risk manager, respectively.  
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The annual reports and culture survey data were used to identify general themes for areas 

of need, while the most detailed analysis came from the patient safety event reporting system. 

These data were used to identify the most frequently occurring types of events, behaviors most 

commonly contributing to errors, and associated variables such as location or unit, type of 

process involved, time of day or shift, and employee title. Event-report data also served as 

baseline measures to gauge the impact of subsequent interventions. 

The outcomes of Phase 1 included a preliminary plan for Phases 2 and 3, and a plan for 

evaluation of the needs assessment. The necessary copies of each data source were provided by 

the appropriate contact persons during individual meetings over a period of approximately one 

month. Data were then reviewed and analyzed by the author and trained research assistants 

during Phase 2 over a period of approximately three months.  Evaluation of the needs assessment 

consisted of providing answers to the following questions: Did we identify one or more targets 

with a strong potential for impact? Do the priorities for medical error prevention identified in this 

particular setting resemble those determined nationally with epidemiological data? 

Phase 2: Assessment  

The second phase of the needs assessment focused on data gathering. First, it was 

necessary to determine the context, scope, and boundaries of the needs assessment. Given the 

focus to identify hospital-wide targets for error prevention, it was determined several of the most 

frequently reported patient-safety event types should be reviewed, and a complete year of reports 

for the selected error types were included in the review sample. These criteria were chosen to 

capture a majority of events reported, yet retain the useful distinction of a limited number of 

error types.  
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Formal definitions of event-type categories were not provided within the hospital’s 

reporting guidelines. However, event-report forms included a checklist from which individuals 

reporting a patient-safety event could select the most appropriate label for the event being 

reported, and the category labels included language commonly understood among medical 

personnel. Thus, patient-safety event types could be defined as categorizations of the hospital 

definition of a patient-safety event provided in the Phase 1 section above. 

The number of types of events selected for review were determined according to those 

which occurred at a frequency of 50 or more in one year. A cursory review of the total number of 

events reported in each event category revealed nine event types with 50 or more reported 

occurrences in one year, and the next-highest-ranking category including only 29 reported 

events. Additionally, it was determined the patient-safety culture survey data for two years 

should be reviewed to establish potential trends in cultural changes and identify dimensions of 

the patient-safety culture in need of improvement 

The patient-safety event-reporting system was determined to be the most widely-reaching 

source for assessing patient-safety needs at the organizational level most widely-reaching source 

for assessing patient-safety needs at the organizational level. Annual reports and culture-survey 

results were useful references for general areas of concern, but not for identifying potential 

behavioral intervention targets. Additionally, infection-control data in particular did not result 

from processes occurring hospital-wide as did the other data sources, and therefore was 

considered too narrow of an indicator of patient-safety needs at the organizational level. 

The task of gathering data for needs identification mainly included retrieving printed 

reports of the selected error types from the risk-management information specialist. This 

presented a unique technological limitation, as a review of error data could have proceeded much 
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more efficiently with access to the patient-safety event-reporting system
2
.  However, the 

reporting system was not available for direct access by the researchers due to policy restrictions 

at the hospital. This is understandable given the sensitivity of the data being examined. All data 

requests were filled by the risk-management information specialist with an approximate lag time 

of one to four days. Culture-survey data were retrieved in electronic format from clinical-

effectiveness archives by the clinical-effectiveness director, and annual reports were provided in 

printed format.   

The bulk of analysis consisted of what Witkin and Altschuld (1995) refer to as 

performing causal analyses at Levels 1, 2, and 3. In this application, the levels of relevance 

included: Level 1) patients, or those affected most directly by patient-safety events; Level 2) 

caregivers, or those most proximally responsible for influencing patient-safety outcomes; and 

Level 3) the hospital as an organization.  

In prioritizing need areas, Witkin and Altschuld suggest beginning with Level 1. 

Prioritizing needs begins at this level because the impact of interventions on patients is the most 

important directive. However, while outcomes are prioritized at this level, the purpose of this 

application of a needs assessment was to identify behaviors contributing to Level 1 outcomes. 

Thus, while outcomes at Level 1 are indeed the priority in this study, processes occurring at 

Levels 2 and 3 are more likely to be identified as areas in need of an OBM intervention. 

Given the OBM perspective of this study, analyses aimed to answer the following 

questions: What are critical behaviors of patients and caregivers leading to the most frequent, 

most harmful, and most preventable types of medical error, and how does the hospital facilitate 

or inhibit these behaviors? 

                                                 
2
 The reporting system used at this hospital was a RiskMaster reporting system. Employees completed handwritten 

reports which were transcribed into the electronic database by the risk management information specialist.  
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By this needs assessment we were attempting to detect problem behaviors related to 

medical error recurring in a pattern, discernible from archival verbal reports of behavior. 

However, our review of event-report data revealed a lack of clearly identified behaviors related 

to specific types of errors. Event reports were written with varying levels of detail, often without 

clear descriptions of specific HCW behaviors contributing to errors. Thus, specific behaviors 

causing errors could not be identified. This prohibited intervening on a set of critical behaviors 

which would be predicted to significantly impact specific patient-safety outcomes. Although this 

presented a difficulty for applying the originally planned method of intervening on key HCW 

patient-safety behaviors, it did not deter our attempts to detect patterns of reported behavior 

which could be key contributors to improving patient safety. 

Analyzing and synthesizing all of these data consisted of: 1) identifying patterns and 

trends in patient-safety event reports; and 2) summarizing content from this principle data 

source. Table 1 depicts patient-safety event categories identified as the most frequently reported 

during a 17-month period. The frequency of occurrence (n) of each event category is indicated. 

< INSERT TABLE 1 ABOUT HERE > 

The outcomes of the assessment phase consisted of criteria for action based on high-

priority needs. Nine patient-safety event categories were identified as occurring significantly 

more frequently than any other event categories, and thus offered several types of errors to target 

for intervention. Additionally, the Performance Improvement Annual Report prepared by the risk 

manager identified National Patient Safety Goals (Joint Commission, 2008) specifically related 

to patient falls and patient identification, which are among the event categories identified as 

potential intervention targets. Furthermore, patient-safety culture survey data indicated non-
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punitive response to error and frequency of event reporting were among the dimensions of 

patient-safety culture most in need of improvement. 

A surprising finding of the assessment phase was that among the nine most-frequently 

reported patient-safety events, it was not possible to identify critical behaviors among HCWs in 

direct contract with patients which could be targeted for intervention on a hospital-wide level. 

However, it was evident that managers’ behaviors which follow-up reported patient-safety events 

potentially reach nearly all individuals at the hospital-wide level at various points in time. 

Managers’ corrective actions in response to reported patient-safety events represented several 

opportunities for behavioral intervention with most HCWs in the hospital by a pre-existing set of 

intervention agents.  

Phase 3: Intervention Planning  

The third and final phase of the needs assessment focused on using the information 

gained in Phase 2 to develop an action plan for addressing high-priority patient-safety needs. 

First, it was necessary to set priorities on these needs at all applicable levels, based on the 

outcomes of Phase 2.  

At Level 1, the priority was to identify the types of errors causing the most harm to 

patients. The nine types of events occurring most often (see Table 1), although not necessarily 

causing harm to a patient, were considered a proxy for potential harm, and thus were given top 

priority as potential intervention targets.  

At Levels 2 and 3, prioritizing needs consisted of identifying processes contributing to 

the most frequently occurring types of errors. At Level 2, managers were influencing HCW 

behavior via follow-up responses to errors. At Level 3, the organization was influencing how 

managers influence HCW behavior via policies for managing reported patient safety events.  
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Across both Levels 2 and 3, dimensions of patient-safety culture influence HCW and manager 

behavior.  

Given the errors and relevant contributing behaviors that have been identified, several 

potential intervention techniques were identified for consideration. It would have been ideal to 

have identified several critical HCW behaviors associated with specific error types. This would 

have enabled the application of an OBM framework to address medical error with behavioral 

interventions (Cunningham & Geller, 2008). However, as explained above, this was not possible. 

Instead, a method for addressing the identification and improvement of existing management 

responses to reported patient-safety events was necessary.  

To identify and improve existing management responses to errors from an OBM 

perspective, a comprehensive list of behavioral intervention techniques was needed. Research on 

improving road safety provides a useful tool for differentiating among the various intervention 

techniques available (Geller et al., 1990). The application of this taxonomy of behavior-change 

interventions is detailed below. The intervention plan developed from this needs assessment was 

to identify and quantify the various forms of OBM intervention techniques currently being used 

by hospital managers in response to reported patient-safety events across the nine most-

frequently reported types of patient-safety events identified above. This was an adaptation of 

content analysis methodology to identify OBM interventions.  

Following this OBM content analysis of managers’ follow-up action reports, intervention 

targets could be selected, based on the least effective management follow-up responses to the 

most frequently occurring error types. In other words, the intervention targets were selected 

according to the most frequently reported patient-safety event and the error type with the least 

effective management follow-up responses.  
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OBM content analysis. In order to identify and quantify the various forms of OBM 

intervention techniques currently being used by hospital managers in response to reported 

patient-safety events, a content analysis of 17 months of patient-safety event reports was 

conducted across the nine most-frequently reported types of patient-safety events identified in 

the previously reported needs assessment. The range of dates for the patient-safety events was 

expanded to include additional months for purposes of providing up-to-date feedback in the 

intervention which occurred in Phase 4. The methodology used for the content analysis was 

based on established methods (Neuendorf, 2001). This task required incorporating a content 

analysis method along with the functional assessment approach of OBM (Austin, 2000).  

The goal of a functional assessment is to determine what features of a targeted 

environment are serving to maintain the undesired behavior(s). In this case, managers’ responses 

to errors (or lack of response) can be viewed as a feature of the environment which influences 

the occurrence of desired or undesired behaviors among HCWs related to patient safety.  Thus, 

analyzing the content of descriptions of managers’ actions taken in response to reported errors 

served to identify human environmental factors which influence HCW behaviors related to 

patient safety. 

The research assistants were trained to code intervention types based on brief definitions 

of 24 different techniques to motivate behavior change (coded as ‘1’ through ‘24’, see Table 2 

for a list of behavior-change techniques and definitions from Geller et al, 1990
3
). This list of 

definitions served as a codebook, as recommended by Neuendorf (2001) to provide a set of 

complete and unambiguous definitions as to minimize individual differences among coders. 

These definitions were applied to the content of printed text describing event report follow-up 

                                                 
3
 The original form of this taxonomy (Geller et al., 1990) was selected instead of more recent versions of the 

taxonomy (e.g., Ludwig & Geller, 2000) because revisions included adding self-initiated interventions (i.e., self-

observation and self-reward), which could not be measured through patient-safety event reports.  
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actions by managers for identifying and differentiating among the various intervention 

techniques available. 

< INSERT TABLE 2 ABOUT HERE > 

Intervention Codes and Impact scores. The main dependent variables in this study were 

the intervention types used by mangers in response to reported patient-safety events and impact 

scores associated with reports of managers’ intervention actions following reported patient-safety 

events. The intervention codes and scores were based on Geller and colleagues’ (1990) 

taxonomy of behavior change intervention techniques (see Table 2 for a complete list of 

intervention codes, definitions, and associated impact scores).  

According to this taxonomy, intervention effectiveness is determined according to several 

factors. Each technique is given a composite score across these five factors, assumed to impact 

the effectiveness and long-term effects of a behavior-change intervention: a) amount of 

participant involvement, b) the degree of group or social support promoted by the intervention 

process, c) the amount of specific response information transmitted by the intervention, d) the 

degree of extrinsic control exerted by the intervention; and e) the target individual’s perception 

of autonomy regarding the behavior-change procedures.  

As described by Geller and colleagues (1990), factor scores for each intervention 

technique are determined by a simple all-or-none (present = 1 verus absent = 0) scoring system 

for the factors including: a) involvement, b) social support, c) response information, and d) 

extrinsic control. A score of (1) is assigned if a factor is present, and if the factor is not present, a 

score of (0) is assigned. The total of the factors present is summed for a short-term efficacy 

score.  
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Intrinsic control is accounted for (according to motivational literature, cf. Geller et al., 

1990) as a score of (-1) for possibly reducing intervention effectiveness by diminishing the 

likelihood of intrinsic or natural reinforcers maintaining the desired behavior, or a score of (0) is 

assigned for intrinsic control if the intervention factors do not include components which reduce 

intrinsic motivation. For example, some reward and penalty interventions are assumed to reduce 

perceptions of intrinsic control due to decreased feelings of autonomy. This is often the case with 

top-down interventions in which consequences are assigned rather than selected by the 

participants. Over time, individuals attribute their behavior to compliance with the rule for 

gaining a reward or avoiding a penalty rather than their own personal choice, and this leads to 

decreased likelihood of an intervention maintaining the desired level of behavior. Thus, some 

intervention techniques are deemed less effective for long-term applications compared to shorter 

ones. 

Summing the short-term efficacy and intrinsic control factor scores yields a long-term 

effects score which is suggested to indicate the relative likelihood of an intervention effect 

maintaining over time. This long-term effect score is referred to here as an impact score, 

referring to the impact of a given intervention on future behavior associated with the targeted 

error type. Additionally, multiple intervention techniques may be used in combination for 

managers’ follow-up corrective actions in response a given patient-safety event. Therefore, 

impact scores for each intervention technique used can be summed to yield a total impact score 

for each instance of a manager taking corrective action in response to a reported patient-safety 

event. 

The following examples are offered to to illustrate the derivation of impact scores. An 

individual-feedback intervention (coded as ‘19’) is assigned an impact score of (1) because 
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response information is included, and intrinsic control is not reduced. A group-feedack 

intervention (coded as ‘22’) is assigned an impact score of (2) because response information and 

social support are included, while intrinsic control is not reduced. An assigned-group-goal 

intervention (coded as ‘14’) is assigned an impact score of (1) because response information and 

extrinsic control are included, but intrinsic control is reduced.  Additionally, the combination of 

individual- and group-feedback intervention techniques is assigned an impact score of (3) 

because of the cumulative impact of both techniques: (1) and (2), respectively. 

OBM content-analysis procedure. Printed sets of patient-safety event reports and 

accompanying descriptions of managers’ follow-up actions were obtained in hard copy form 

from the risk-management information specialist. Reports were organized by event type, and 

included all event reports and follow-up descriptions from January 2007 through May 2008. The 

printed reports included the following fields: event indicator (the code for event type), event 

date, event number, and event description (which included descriptions of managers’ follow-up 

actions). For purposes of privacy protection, all patient and employee identifying information 

were removed.   

Following the content analysis methodology, the research team conducted coder training 

with open discussion. This consisted of the research team reviewing a set of event reports 

together, and discussing the appropriate intervention codes to assign. Next, research assistants 

practiced coding together while engaging in consensus-building discussion. Examples of of 

selected descriptions of managers’ follow-up intervention actions taken in response to patient-

safety events are provided in Table 3, along with the intervention codes assigned.  

Based on consensus discussions, the codebook was revised to include codes not included 

in the original list of 24 intervention techniques. These additional intervention type codes 
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included: no intervention (coded as ‘0’), environmental alteration (coded as ‘25’), and referral to 

another committee or individual for follow-up (coded as ‘26’). These additional intervention type 

codes were assigned the following impact scores: no intervention (impact score of 0), 

environmental alteration (impact score of 2 because of the presence of response information and 

extrinsic control, and no reduction of intrinsic control due to reward or penalty), and referral to 

another committee or individual for follow-up (impact score of 0 because of no impact from 

manager intervention). Definitions and associated impact scores for the additional intervention 

type codes are included in Table 2. 

Each patient-safety event report was reviewed independently by two trained research 

assistants, who assigned one or more intervention type codes to each description of the 

managers’ follow-up actions in response to the reported event. Each research assistant was 

supplied with a complete set of printed event reports to allow for independent coding. 

Intervention type codes were recorded in the margins of printed report copies by research 

assistants, and later entered into an electronic database along with the associated event numbers, 

dates and indicators. All database entries were verified by additional research assistants.  

Each database entry represented a single patient-safety event, associated identifying data 

(event number and date), and all intervention actions taken by managers in response to the event. 

Thus, a single entry could include one or more intervention codes. Interventions were later 

assigned impact scores (based on criteria described above) using the electronic database. All 

impact scores were summed for each event to determine a cumulative impact score for all 

intervention actions taken by managers in response to a given event.    

Reliability. Reliability of content analysis data collection was checked by comparing 

independent database entries for both research assistant coders. Rather than gathering reliability 
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data on a subset of 25-30% of the overall sample as is standard practice in OBM research, 

reliability data in the current study were gathered on 100% of the observations. This method was 

used because of the qualitative nature of content analysis methodology used which presents 

difficulty in adhering to standard methods of obtaining reliable observations in behavioral 

research. That is, the development of the novel approach used here is improved by rigorously 

assessing the reliability of the data-collection process.  

The more senior research assistant was designated as the primary coder, and the other 

research assistant was the reliability coder. The frequency that two independent coders agreed 

and disagreed on each particular intervention code was totaled and a percentage of agreement 

was calculated for each intervention code across each of the patient-safety-event categories.  This 

allowed for the calculation of inter-rater reliabilities on each of the intervention types coded 

across each of the patient-safety-event categories. 

Additionally, in order to correct for coding discrepancies, a minimal agreement method 

was used to calculate interrater reliability. For the minimal agreement calculation, each patient-

safety-event entry was counted as an agreement if one or more intervention codes assigned by 

the primary coder matched one or more intervention codes assigned by the reliability coder. The 

frequency that two independent observers agreed and disagreed was totaled and a percentage of 

agreement was calculated. Following calculation of reliability statistics, all entries found to be in 

minimal disagreement were reviewed by the author and revised based on consensus with one or 

more of the research-assistant coders.  

Needs Assessment Results and Interpretation 

Reliability and intervention types.  A total of 1,231 patient-safety event reports were 

included in the needs assessment data analyses, with 1,417 intervention codes identified among 
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the event reports reviewed. Initial reliability data indicate 69% overall inter-rater agreement on 

100% (n = 1,417) of intervention codes   Initial reliability calculations indicated adequate levels 

of interrater agreement for the three intervention types coded most often across each of the nine 

most frequently reported patient-safety events (82% of 1,417 interventions coded), including ‘no 

intervention’ (coded as ‘0’; agreement = .83, range = .67 - .91, n = 595), individual feedback 

(coded as ‘19’; agreement = .77, range = .39 - .92, n = 358), and group feedback (coded as ’22’; 

agreement = .80, range = .22 – 1.0, n = 207). Additionally, reliability data indicated 79% 

minimal agreement on 100% (n = 1,231) of patient-safety event report follow-up descriptions.   

See Table 3 for a complete listing of initial baseline reliability data, as well as n-sizes for each 

intervention type coded and the number of manager responses reviewed across each patient-

safety event category. The intervention type codes listed in Table 3 are defined in Table 2. 

< INSERT TABLE 3 ABOUT HERE > 

Reliability data indicated low levels (0% - 42%) of inter-rater agreement on 12 of the 

other 13 intervention types coded, which were coded 56 times or fewer each, and moderate 

levels of agreement (65%, n = 20) on referral intervention codes. These 13 intervention codes 

accounted for only 18% (n = 255) of the interventions observed, and were often coded in 

disagreement with similar intervention codes. For example, in coding a particular patient-safety 

event follow-up intervention, the primary coder observed a policy intervention (coded as ‘3’) 

while the reliability coder observed a lecture intervention (coded as ‘1’). These interventions 

result in the same impact score being assigned to a particular patient-safety event response, and 

thus disagreement on intervention types rarely coded does not reduce the reliability of the 

impact-score coding. Selected examples of language included in managers’ descriptions of their 

corrective actions taken in response to reported patient-safety events, and the intervention codes 
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assigned to these manager responses are provided in Table 4. Examples include each of the three 

intervention types coded most often, a manager response which included multiple interventions, 

as well as an example of an ambiguous description which was difficult to code reliably. 

< INSERT TABLE 4 ABOUT HERE > 

Additionally, complete disagreements of intervention codes per event follow-up 

description were revised according to consensus.  Based on these analyses of reliability and 

subsequent revisions of interventions coded for event follow-up responses found in complete 

disagreement (n = 258 event report follow-up descriptions), the data gained from the content 

analysis were judged to be adequate representations of managers’ patient-safety event follow-up 

responses.  

Intervention targets. Among the nine most-frequently reported categories of patient-

safety events, baseline data analyses indicated procedure/treatment variance was reported most 

often (n = 303; see Table 1 for a list of the total number of events reported across each of the 

nine most-frequently-reported patient-safety events), and witnessed falls were associated with 

the least effective management responses on average (average impact score = 0.35; see Table 5 

for a complete list of average impact scores for each of the nine most frequently reported patient-

safety event types). Thus, managers’ follow-up responses to these two error types were selected 

as potential targets for intervention.  

< INSERT TABLE 5 ABOUT HERE > 

The evaluation of the needs assessment focused on providing answers to the following 

questions: Was at least one or more targets identified with a strong potential for impact? Do the 

priorities for medical-error prevention resemble epidemiological data?  
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In fact, several types of patient-safety events were identified as potential intervention 

targets. Furthermore, several of the identified potential intervention targets are among the types 

of medical errors determined to be the most problematic in other studies, including preventable 

technical complications of surgery (included among procedure/treatment variance events in this 

study) and errors in the use of a medication (Leape, Lawthers, Brennan, & Johnson, 1993), as 

well as errors related to specific national patient-safety goals, including patient falls and patient 

identification (Joint Commission, 2007). 

The results of the needs assessment were communicated in meetings with hospital 

personnel, and the above specified action plan for intervening on managers’ responses to 

reported procedure/treatment variance and witnessed fall events was approved. The next step 

was to implement an intervention with hospital managers.  

The intervention included providing hospital managers with feedback on their current use 

of OBM intervention techniques and education regarding more effective intervention techniques 

to use in response to specific types of errors identified as intervention targets. Following the 

feedback intervention, an additional three months of patient-safety event-report data for the nine 

selected categories of errors were content analyzed and intervention impact evaluated.  

Conclusions: From Assessment to Intervention 

This patient-safety needs assessment resulted in the identification of previously 

unexplored needs in a hospital setting, and a clear plan for how to apply OBM methodology to 

improve patient-safety outcomes. Although the initial plan was to identify specific critical 

behaviors among HCWs directly influencing patient-safety outcomes across the hospital, the 

results of this assessment provided an opportunity for interventions to be applied on a level 

which could affect patient-safety outcomes hospital-wide. That is, the critical behaviors 
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identified in this particular assessment related to patient-safety improvement were those of the 

managers responsible for taking corrective action in response to reported patient-safety events.  

There are existing behavior-change processes included in patient-safety efforts in most 

hospitals. Errors are reported, and managers usually respond to these error reports by taking 

some kind of action which can be viewed as a behavioral intervention. For example, an error is 

reported and a manager tells the employee involved what happened, asks what he or she thinks 

caused the error, and then tells the employee how to handle similar situations in the future. In 

this process, the employee’s future behavior is an outcome potentially influenced by the 

manager’s intervention behavior, and manager behavior is influenced by patient-safety 

outcomes. Figure 1 depicts a model of existing behavioral influences on patient-safety outcomes. 

OBM inputs are added to influence hospital managers’ responses to medical errors, and 

potentially improve the impact on patient safety of managers’ intervention behavior. 

< INSERT FIGURE 1 ABOUT HERE > 

Behavior analysts are not medical experts; therefore, they are not ideally trained for 

selecting behaviors to target for intervention aimed at patient-safety improvement. However, 

hospital managers do have expertise in the behaviors associated with delivering medical care 

safely. Behavior analysts can train several managers to act and coach themselves and the HCWs 

they manage to perform certain patient-safety behaviors.  By intervening with several managers 

to make slight changes in their behavior, large-scale improvements in patient safety can be 

achieved, and results can be measured both with data from patient-safety reporting systems and 

data on changes in HCW perceptions of the patient-safety culture.  

Managers are the natural leaders in the traditional hospital hierarchy, and buy-in may be 

best achieved by implementing interventions with indigenous personnel acting as change agents. 



31 

Furthermore, intervention procedures should be integrated into existing administrative 

procedures as much as possible. This may not only reduce financial cost, but also increase social 

validity. Thus, managers are key informants for identifying behaviors to target for intervention. 

OBM experts may be able to make greater contributions at the level of management intervention 

behaviors rather than focusing on specific HCW behaviors involved in processes of patient care.  

The method used here was aimed at identifying patient-safety targets from a broad view, 

and while a plan of action with potential to demonstrate clear improvements was produced, there 

were limitations to this approach. First, there was no clear evidence linking the patient-safety 

events identified as potential targets with actual adverse events occurring for the patients 

involved. While this information could be useful for prioritizing patient-safety targets, the actual 

number of patient-safety events which cause significant injury or death is so low in a single 

hospital that this information could result in an overly narrow focus of assessment. This is why 

comparing patient-safety needs identified in this application with nationally-identified areas of 

need was a valuable component of the assessment. 

The broad approach to assessing needs at the organizational level also limits this 

assessment by not including detailed analysis of more department-specific patient-safety 

information sources. For example, infection control continues to be a significant challenge in 

most hospitals. However, these concerns are typically addressed within specific departments or 

units, such as surgery and post-surgical care departments and intensive care units (Pronovost et 

al., 2006; Pronovost, Miller, & Wachter, 2006). The infection-control data from the selected 

hospital in this study certainly were informative for identifying specific behaviors that could 

improve infection-control efforts, but this information was not deemed as useful as the patient-

safety event reports for encompassing trends across the entire organization.  
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A method of assessment similar to that used here should be incorporated into OBM 

methods of problem identification, as it guides practitioners to take a larger scale perspective 

than often used in applied settings. There is clearly room for improvement with this assessment 

method. More sources of data should be considered to capture information related to patient-

safety outcomes, including actual harm and associated costs, and additional levels of analysis, 

including departments and employee demographics.  

Once a comprehensive assessment has been conducted to identify intervention targets 

with strong potential for prevention, the evidence-based interventions used in OBM research can 

be applied to realize large-scale improvements in patient safety. It may be useful to map a 

taxonomy of behavior-change strategies onto an existing event-reporting and management 

system to maximize the effect of behavioral interventions targeting critical patient-safety 

behaviors. In the next part of this study, the impact of translating Geller and colleagues’ (1990) 

taxonomy to guide interventions aimed at improving patient-safety efforts is evaluated. 
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PART 2: APPLYING OBM INTERVENTION TECHNIQUES 

TO IMPROVE PATIENT SAFETY 

Understanding the challenges of improving patient safety includes a comprehensive 

method of assessing specific needs for patient-safety improvement in a given hospital. However, 

once patient-safety targets have been identified, another challenge remains – changing behavior 

relevant to patient-safety outcomes. In the following sections, examples of relevant OBM 

research are reviewed, and a method for intervening on managers’ corrective actions in response 

to reported errors (Phase 4) is described. Finally, intervention results are presented, and the 

overall study is evaluated (Phase 5) with discussion of future directions for research. 

Intervening to Improve HCW Safety  

Several successful applications of ABA techniques in healthcare settings provide the 

foundations for designing interventions to initiate and maintain behaviors instrumental in 

delivering improved healthcare (Geller & Johnson, 2007). In one example, Alavosius and Sulzer-

Azaroff (1990) investigated various feedback schedules to determine which technique best 

supported acquisition and maintenance of three health-care routines, including feeding, 

positioning, and transferring physically-disabled patients. They reported both feedback schedules 

were effective in changing and maintaining desirable behavior, but densely-scheduled feedback 

produced more immediate behavior change.   

Babcock, Sulzer-Azaroff, Sanderson, and Sciback (1992) found that an intervention 

consisting of goal setting and reviewing feedback rates increased nurses’ use of feedback to 

promote infection-control practices in a head-injury treatment center. Another study targeting 

infection control improved nurses’ compliance with glove wearing in potentially infectious 
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situations in the emergency room by implementing a behavior-based feedback system (Devries, 

Burnette, & Redmon, 1991).  

Compliance with procedures to reduce the probability of accidental exposure to blood-

borne pathogens has also been improved among nurse anesthetists using OBM techniques. 

Stephens and Ludwig (2005) used training, goal setting, and feedback to target hand sanitizing 

and immediate needle disposal. Hand sanitizing increased from 24% at baseline to 65% during 

the intervention, and maintained at 52% following withdrawal of the intervention, while 

immediate needle disposal was not significantly affected by the intervention. Additionally, non-

targeted precautionary behaviors increased as a result of the intervention: recapping needles with 

on-hand (45% to 61%); removing gloves from the inside out (61% to 93%); and wearing gloves 

when discarding waste (31% to 52%). This latter finding is of particular interest as it suggests 

intervention effects spread to other behaviors similar to the targeted behaviors, a phenomenon 

known as response generalization (Ludwig & Geller, 2000).    

Additionally, Cunningham and Austin (2007) demonstrated an effective intervention for 

increasing the safe handling of sharps among surgical team members during operations by 

increasing the use of a “hands-free” method for exchanging sharp instruments. The intervention 

package included task clarification, baseline feedback, goal setting, and subsequent weekly 

feedback, and it influenced marked increases in safe transfer of sharps (e.g., from 32% to 64%).  

This area of behavioral research in healthcare settings has aimed primarily at improving 

HCW safety to reduce work-related injuries. However, each of these interventions indirectly also 

addresses patient safety. Indeed, patient safety can be linked with employee, visitor, and 

caregiver safety (Winokur & Beauregard, 2005). Thus, behavioral approaches to improving 

HCW safety can inform innovations for improving patient safety.  
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Intervening for Patient-Safety Improvement  

Handwashing is one patient-safety behavior which has been shown to be influenced by 

behavioral intervention. Providing feedback to staff on their frequency of handwashing led to an 

increase in handwashing following completed patient contacts (from 63% at baseline to 92% 

post-intervention), which was significantly higher than another experimental group receiving 

only an intervention of switching to an emollient handwashing agent (Mayer, Dubbert, Miller, 

Burkett, & Chapman, 1986). In this case, behavioral intervention was much more effective than 

simply changing an aspect of the environment. 

Another approach, the “clean-your-hands” campaign, was described as a multi-modal 

intervention of several antecedents, including: a) posters and supporting marketing materials 

such as aprons and badges aimed at patients and care providers, b) leaflets for patients 

encouraging them to ask staff about cleaning their hands, and c) the addition of near-patient 

alcohol hand rubs. In one demonstration, this approach increased hand-hygiene compliance from 

32% at baseline to 63% over six months (Randle, Clarke, & Storr, 2006).   

Feedback was also delivered to ward managers in the “clean your hands” intervention. 

However, this aspect of the campaign was not included in the treatment description. Other 

reviews have indicated the gains seen with this campaign cannot be simply due to antecedent 

techniques, but must have involved unique organizational dynamics, including feedback which is 

highly effective in increasing and maintaining hand-hygiene compliance (Gould et al., 2007).  

Communication between HCWs and patients has also been improved with behavioral 

techniques. In one example, screening for domestic violence in an emergency department was 

improved by putting an educational and disciplinary intervention in place. Compliance with 

screening protocol procedures was observed and recorded, and failure to follow the protocol 
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resulted in levels of punishment, beginning with verbal reprimand and reaching employee 

dismissal for repeated lack of compliance. This intervention increased the percentage of patients 

screened for domestic violence from 29% to 72% (Larkin, Rolniak, Hyman, MacLeod, & 

Savage, 2000). Although punishment techniques are often discouraged, this study highlights the 

added benefit of using consequence strategies rather than solely antecedent approaches.  

Communication errors involved in patient handoffs have been addressed with rather 

effective intervention techniques. Standardizing the handoff communication procedure ensures 

several critical aspects of patient information are prompted at each handoff, and this information 

is passed along from one caregiver to the next, thereby reducing the probability of error due to 

lack of critical communication. One study used a checklist for standardizing handoff 

communications and found improvements in several outcomes, including patient satisfaction 

(10%), medication-administration record compliance (81%), completion of cardiac enzyme 

regiment (9%), as well as transporting patients without a cardiac monitor (60%) which directly 

coincided with 67.5 additional hours of nursing time available each month (Shendell-Falik, 

Feinson, & Mohr, 2007). This particular study did not track error rates, but the improvements 

which followed the intervention certainly contributed to improved patient safety. 

A behavioral approach can also be useful in evaluating technological changes aimed at 

patient-safety improvement. Levick and Stillman (2005) evaluated a number of strategies to 

increase the use of CPOE among physicians, including: a) presenting studies that support CPOE 

as a means of care improvement, b) rewarding CPOE use with small trinkets, c) providing 

individual access to computers, d) adding clinical decision support, e) instigating relevant peer 

pressure to increase CPOE use, and f) providing financial compensation for extra time required 

to use and become proficient with the CPOE system. The latter of these strategies, a financial 
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incentive approach, was most effective over the short term, as CPOE use increased from 35% to 

57% when financial compensation was available. However, CPOE use declined to 42% several 

months after financial compensation was discontinued, but it didn’t drop below baseline.  

Of the approaches to increasing CPOE use tested by Levick and Stillman (2005), some 

were moderately successful (i.e., monetary incentives) yet failed to maintain behavior change 

(i.e., increased rates of CPOE use). Others, such as peer pressure, activated a reactive response 

by many of the resident physicians, who only used CPOE when directed to do so by an attending 

physician. There was some maintenance of increased CPOE use following the withdrawal of a 

financial incentive, probably because some physicians experienced intrinsic or natural 

reinforcement from using the CPOE system. 

The lack of peak maintenance raises the concern that using financial incentive 

contingencies may over-justify the behaviors targeted for intervention, thereby reducing the 

degree to which intrinsic consequences may control and maintain the target behavior (Lepper & 

Greene, 1978). To maintain a more stable pattern of desired behavior change, HCWs need to 

value the natural or intrinsic consequences (Horcones, 1987), and be influenced by intervention 

components that promote self-persuasion (Aronson, 1999). The intervention developed for the 

current study aimed to promote self-persuasion by avoiding procedures which offer rewards or 

threaten penalties. 

An evaluation of a gradual, voluntary CPOE implementation using behavioral-outcome 

measures found CPOE medication orders to be safer and more efficient than the pre-existing 

paper-based ordering method (Cunningham, Geller, & Clarke, 2008). This attempt to measure 

meaningful results for understanding the impact of a patient-safety technology change fits nicely 

with the OBM paradigm in that: 1) the measurement was behavior-based (with a critical 
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behavioral checklist review of correct medication-ordering behavioral result criteria); 2) the 

dependent variable enabled delivery of baseline feedback ; and 3) the dependent variables were 

quantified in terms of a more positive outcome (i.e., percent correct; percentage of antibiotic 

dose times meeting a prescribed goal) instead of the more common negative term – errors.  

Following this evaluation, an intervention was implemented aimed at increasing CPOE 

use. This intervention included: 1) baseline feedback on medication-order-compliance (percent 

correct) and antibiotic dose times (minutes to first dose), and 2) social comparison feedback 

(Williams & Geller, 2000) on rates of CPOE use among different groups of physicians. This 

intervention resulted in increased rates of CPOE use among anesthesiologists, a group which 

already used the system at a moderate rate, and thus were already experiencing many of the 

intrinsic consequences of using the new technology. However, CPOE use did not increase among 

groups of physicians with low prior rates of CPOE use (Cunningham, Clarke, Arnold, Harris, & 

Geller, 2007).  

As Finney (1991) comments in regard to DeVries et al. (1991), glove-wearing as a 

behavior target is a “necessary yet insufficient” means for achieving improved infection control. 

A highly successful behavior-change intervention will not necessarily equate with a hospital-

wide solution to infection-control issues. That is, affecting desired behavior change does not 

necessarily equate with improvement in the relevant and desired outcomes.  

Like glove use, handwashing can be improved with evidence-based interventions which 

lead to massive improvements in targeted behavior change. Just the same, achieving 100% 

handwashing compliance will not necessarily solve all infection-control challenges (Gould et al., 

2007). In other words, complete success in changing particular behaviors relevant to patient 
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safety will not solve the problems of medical error, but will provide a crucial component of the 

greater cause of patient-safety culture change in healthcare. 

While this is certainly not an exhaustive review, there is clearly a lack of patient-safety-

focused OBM interventions at healthcare facilities. Several OBM intervention techniques have 

been applied, and these have led to clear improvements in particular behaviors that contribute to 

patient- safety. Even OBM efforts aimed at improving employee safety are likely indirectly 

beneficial to patient safety, although this relationship has not yet been empirically demonstrated. 

Despite having been used in only a limited number of healthcare studies, it is clear OBM 

techniques can improve patient safety. Thus, additional OBM interventions to improve patient 

safety should be considered.    

Translating OBM Research to Medical Practice 

Key to implementing OBM intervention techniques is finding available change agents 

within an organization already strained for human resources. However, the potential gains 

realized by instituting OBM practices in health care include relieving some of the strain on those 

already scarce human resources. For example, successful interventions which increase key 

behaviors related to patient safety may lead to reduced incidents related to patient safety and 

therefore reduce the amount of time managers must devote to taking corrective action in 

response to errors.  

In most hospitals, naturally-occurring OBM interventions are implemented by managers. 

For example, patient-safety events are reported and managers respond with some type of direct 

communication to the HCW(s) involved. However, this response may not always be effective in 

improving critical behaviors related to patient safety. Thus, efforts to improve patient safety with 
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OBM should take advantage of the existing performance management mechanisms in hospitals 

and integrate the most effective and relevant large-scale OBM intervention.  

Thus far, there is clearly a lack of synergy demonstrated between patient-safety efforts 

and OBM, despite the significant need for patient-safety improvement and the evidence-based 

prevention potential of OBM interventions. Patient-safety leaders must be able to customize the 

relevant OBM interventions to best fit their own patient-care system. Given the findings of the 

needs assessment which guided the development of the current study, customization may need to 

occur at the level of managers’ responses to specific reported errors. This allows for expert input 

from managers and the HCWs whose critical behaviors are most likely to result in the prevention 

of errors, and allows for improvement at a system-wide level. Managers can improve their 

impact on critical behaviors by receiving education on techniques to affect large-scale behavior 

change, as well as behavior-based feedback on their own management performance.  

There is a need for system-wide solutions for patient-safety improvement in addition to 

demonstrating improvements in specified critical behaviors. The taxonomy of behavior-change 

techniques developed by Geller et al. (1990) can be a valuable tool for both assessment and 

intervention, and provided a framework for the intervention developed and evaluated in this 

research. The aims of this study were to: 1) apply a taxonomy of behavior-change strategies to 

evaluate existing intervention techniques currently used by hospital managers in response to the 

error types identified in a patient-safety needs assessment; 2) intervene on managers’ follow-up 

responses to error types selected according to the highest frequency and the lowest long-term 

impact score; and 3) evaluate intervention effectiveness in terms of event-reporting frequency, 

intervention impact scores, relative frequency of intervention types used, and employee 

perceptions of the intervention package and associated outcomes.  
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Intervention and Evaluation Method 

Participants and Setting 

The participants and setting for this intervention study were the same as that used for the 

previously conducted patient-safety needs assessment that occurred at a 146-bed, privately 

owned, community hospital located in southwest Virginia. The principal participants were 47 

managers of clinical staff. Additionally, 639 clinical staff members are considered participants in 

that they were potentially affected by the intervention approach implemented for this study.  

Procedure 

Data Collection 

 Archival data sources were retrieved from hospital personnel by the author during 

monthly update and planning meetings. All data coding and analyses were conducted off-site at 

the Center for Applied Behavior Systems (CABS) in the Psychology Department of Virginia 

Tech. Coding was conducted by the same two research assistants trained in the content analysis 

method described above, and all data were entered into computer databases and verified by 

additional CABS research assistants.  

Dependent Variables 

Number of events reported. One dependent variable was the number of events reported 

per month across the nine most frequently reported patient-safety events. These data were 

supplied in printed report format by the risk-management information specialist. Raw 

frequencies of events reported per month were converted using monthly hospital census data to 

standardize the measure across months. The standardized number of events reported per month 

was calculated by dividing the monthly total number of patient-safety events in each patient-

safety-event category by the total number of patient days per month (provided by the Clinical 
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Effectiveness Director), and multiplying the quotient by 1,000. Thus, the number of events 

reported per month was expressed as a ratio of the number of events reported per 1,000 patient 

days.  

Impact scores. The main dependent variable in this study was the impact score associated 

with reports of managers’ intervention actions following reported patient-safety events. The 

intervention codes and scores were based on Geller and colleagues’ (1990) taxonomy of 

behavior change intervention techniques detailed in the OBM content analysis section above. 

The same method of content analysis was used for this part of the study.  

The dates on which managers’ intervention actions following reported patient-safety 

events occurred was not documented in patient-safety event reports. According to the Risk 

Manager and Clinical Effectiveness Director, lag times between event reporting and managers’ 

follow-up actions typically lasted approximately one month. Thus, the dates of event-report 

follow-up interventions were coded as the month following the date of the event report in order 

to detect treatment effects immediately following intervention implementation, which occurred 

at the end of June, 2008. 

Relative frequency of intervention use. Along with impact scores, the relative frequency 

of use for each intervention type was also measured across the nine most frequently reported 

patient-safety events. This was expressed as a percentage, calculated by dividing the total 

number of patient-safety events per month in each patient-safety-event category (or total number 

of opportunities for intervention per month) by the total number of occurrences per month for 

each intervention code in each patient-safety-event category, and multiplying the quotient by 

100.  These data were also coded as the month following the date of the event report. 
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Reliability 

Reliability of the intervention data collection for impact scores and relative frequency of 

intervention use was checked by comparing independent database entries for both coders, as 

described in the content analysis method conducted in Phase 3. Reliability data in this part of the 

study were also gathered on 100% of observations, for each intervention type coded across each 

of the patient-safety-event categories, as well as across each patient-safety event with the 

minimal agreement method detailed above. Events coded with complete disagreement were 

reviewed and recoded by the author with consensus discussion among one or both coders. 

Additionally, reliability of number of events reported was assured by use of computer print-outs 

directly from the event reporting system.  

Experimental Design 

The intervention package was evaluated using an AB multiple-baseline across managers’ 

follow-up intervention behaviors for the nine most frequently reported patient-safety event 

categories. Two patient-safety event categories were targeted for intervention in the AB 

experimental condition, while the other seven event categories served as controls in the AA 

condition. Several control baselines were included to demonstrate functional control of the 

targeted categories of managers’ patient-safety event follow-up behaviors, as well as to allow for 

detection of response generalization.  

Baseline data were collected for a 17-month period, which included approximately three 

months of conducting the content analysis described above. Immediately following completion 

of the baseline analyses, the intervention package was implemented for two target behaviors and 

intervention data were collected for a three-month period. Following the three-month 

intervention period, a social validity/manipulation check survey was administered. 
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Intervention Package  

Managers’ follow-up responses to procedure/treatment variance events and witnessed fall 

events (considered “behaviors” in the multiple-baseline design) were selected as targets for 

intervention as an outcome of the needs assessment and content analysis detailed in Part 1 above. 

Among the nine most-frequently reported categories of patient-safety events, baseline data 

analyses indicated procedure/treatment variance was reported most often (n = 303), and 

witnessed falls were associated with the least effective management responses on average 

(average impact score = 0.35).  

Over a three-month intervention period, managers were instructed to respond to these two 

error types with active communication, and combinations of individual and group feedback for 

communicating corrective actions. Additionally, managers were instructed to use positive 

recognition strategies for supporting behavior which prevented harm, which included reporting 

events. While the components of the intervention were specified by the author, the Clinical 

Effectiveness Director customized the intervention materials to fit within existing meeting and 

newsletter communication procedures. 

Specifically, the Clinical Effectiveness Director first delivered the intervention materials 

to managers at a monthly meeting. At this meeting, a presentation outlining the university and 

hospital research collaboration indicated the focus on patient safety and application of behavioral 

science to the prevention of medical error. This included a brief explanation of the various OBM 

intervention strategies and the rationale behind assigning impact scores to various types of 

follow-up intervention techniques. Graphed baseline data were presented, including bar graphs 

of total numbers of the nine most-frequently-reported patient-safety events, average follow-up 

intervention impact scores for each of the nine most frequently reported patient-safety events, 
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and the relative frequency of intervention types used for both procedure/treatment variance 

events and witnessed fall events. (See Figure 2 for examples of intervention materials developed 

by the author and then customized and delivered by the Clinical Effectiveness Director). The 

graphs depicting total numbers of the nine most-frequently-reported patient-safety events and 

average follow-up intervention impact scores for each of the nine most frequently reported 

patient-safety events served to explain the rationale of selecting procedure/treatment variance 

events and witness fall events as intervention targets, respectively. 

The relative frequency of interventions used was presented with the 27 intervention codes 

(from Table 2) collapsed into eight categories. These categories included: 1) the category labels 

for intervention components from the Geller et al. (1990) taxonomy coded rarely or not at all 

(i.e., passive communication, active communication, and activator); and 2) the specific terms of 

the most frequently coded interventions and the intervention codes added with previous revision 

of the OBM content analysis process described above (i.e., individual feedback, group feedback, 

environmental change, referral, and no follow-up [F/U] intervention).  

< INSERT FIGURE 2 ABOUT HERE > 

Finally, the Clinical Effectiveness Director summarized the findings of the previous 

needs assessment and baseline data analysis with the following points: 1) managers are doing 

well at providing individual feedback (for approximately 25% of reported events); 2) managers 

should take advantage of opportunities to use group and individual feedback, as well as active 

communication follow-up strategies whenever possible to increase intervention impact, and this 

specifically includes discussing procedure/treatment variance and witnessed fall events at unit 

meetings; 3) group feedback and discussions should include praise for appropriately responding 

to an event and praise for reporting an event so an analysis could follow; 4) managers should 
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refer to the Just Culture Algorithm (Outcome Engineering, 2008) to understand where group 

feedback and active communication should occur when responding to events (so intervention 

techniques are incorporated into the forthcoming patient-safety program); and 5) managers’ 

follow-up on event reports should include documentation that addresses group feedback and 

active communication.  

The five points above were presented first at a meeting, which began the intervention 

phase of the study. They were presented again at two subsequent monthly meetings with 

additional praise from the Clinical Effectiveness Director for managers’ efforts to both 

implement the suggested intervention techniques and provide detailed documentation of their 

follow-up interventions.  

Another component of the intervention package was a monthly newsletter article relating 

information similar to that presented at the monthly managers’ meeting. This newsletter article 

was distributed throughout the hospital on a monthly basis, approximately one week after each of 

the monthly managers’ meetings. Following the initial distribution of the newsletter, subsequent 

distributions were slightly modified to include: 1) updated feedback on rates of individual and 

group feedback delivery in response to the targeted error types, and 2) recognition for managers’ 

efforts to engage in the recommended intervention procedures and provide detailed 

documentation of their follow-up interventions. 

Manipulation Check and Social Validity 

Given the inherent limitations of self-report data, a manipulation check was conducted to 

evaluate the integrity of treatment effects. Additionally, individuals’ perceptions of the 

intervention techniques used were surveyed to assess the impact of the intervention and the 

social validity of the approach used here. This survey was conducted via an anonymous paper-
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and-pencil questionnaire about managers’ and HCWs’ experiences during the three-month 

intervention period (see Appendix A for a copy of the questionnaire). 

For the manipulation check, HCWs and managers were asked to recall managers’ actions 

in response to the targeted error types. This was done to ensure the intervention effects 

documented by the managers’ self-reported corrective actions in response to reported patient-

safety events were valid. Specifically, individuals were asked if they recalled the occurrence of 

either a procedure/treatment variance event, a witnessed fall event, both or neither. If they did 

recall either type of targeted event, they were asked to indicate which, if any, actions their 

manager took in response the reported error.  

To assess perceptions of intervention impact, individuals were asked to indicate their 

level of agreement with the following statements using five-point Likert scales, ranging from 

strongly agree (5) to strongly disagree (1), and centered on neutral (3): a) “Over the past there 

months, managers have reduced the time between events being reported and follow-up actions 

being completed.”; b) “Over the past there months, changes in managers’ patient-safety event 

follow-up actions have reduced the probability of a procedure/treatment variance event and/or a 

witnessed fall event occurring.”; and c) “I have been more likely to report a patient-safety event 

over the past three months due to shifts in managers’ follow-up actions following reported 

procedure/treatment variance events and/or witnessed fall events”.  

To assess social validity, individuals were asked to rate their level of satisfaction with 

perceived changes resulting from the intervention using five-point Likert scales, ranging from 

very satisfied (5) to very unsatisfied (1), and centered on neutral (3). The items included:  a) 

“What is your level of satisfaction with any changes you have perceived over the past three 

months in managers’ follow-up actions following reported procedure/treatment variance events 
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and/or witnessed fall events?”, and b) “what is your level of satisfaction with outcomes 

associated with any changes you have perceived over the past three months in managers’ follow-

up actions following reported procedure/treatment variance events and/or witnessed fall events.” 

Finally, managers were asked to rate their level of satisfaction with the following 

statements, using the same five-point Likert scale: a) the patient-safety event follow-up 

intervention techniques provided by the Clinical Effectiveness Director as a part of the 2008 

Patient Safety Collaboration between (hospital name) and Virginia Tech; and b) the outcomes 

from using the recommended patient-safety event follow-up intervention techniques from the 

2008 Patient Safety Collaboration between (hospital name) and Virginia Tech. These survey 

questions were based on criteria for assessing social validity described by Schwartz and Baer 

(1991).  

Results 

During this part of the study, a total of 361 patient-safety event report follow-up 

descriptions were reviewed, with a total of 527 interventions coded. Altogether, including the 

baseline content analysis data reported above, a total of 1,592 patient-safety event report follow-

up descriptions were reviewed, with 1,944 interventions coded. 

Reliability  

Initial intervention reliability data indicated 63% inter-rater agreement overall on 100% 

(n = 527) of the intervention codes.  See Table 6 for a complete listing of initial intervention 

reliability data. The intervention codes listed in Table 6 are defined in Table 2.  Initial reliability 

calculations indicated adequate levels of interrater agreement for the three intervention types 

coded most often across each of the nine most-frequently-reported patient-safety events (79% of 

527 interventions coded), including ‘no intervention’ (coded as ‘0’; agreement = 0.98, range = 
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0.96 - 1.0, n = 113), individual feedback (coded as ‘19’; agreement = 0.63, range = 0.38 - 0.82, 

n = 176), and group feedback (coded as ’22’; agreement = 0.69, range = 0.44 – 0.79, n = 207). 

Additionally, reliability data indicate 84% minimal agreement on 100% (n = 361) of patient-

safety event report follow-up descriptions.    

< INSERT TABLE 6 ABOUT HERE > 

Reliability data indicated low levels (0% - 40%) of inter-rater agreement on the other 

eight intervention types coded in this phase of data collection, which were coded thirty-seven 

times or fewer each. These eight intervention codes accounted for only 21% (n = 111) of the 

interventions observed, and were often coded in disagreement with similar intervention codes. 

Additionally, event follow-up responses found in complete disagreement (n = 258 event report 

follow-up descriptions) were subsequently revised. Based on the rationale given in the reliability 

of content analysis results section above, the data gained from this phase of content analysis data 

collection were judged to be adequate representations of managers’ patient-safety event follow-

up responses.   

Number of Events Reported  

Figure 3 depicts the monthly number of patient-safety events reported per 1,000 patient 

days across the nine most-frequently reported patient-safety events, and n-sizes for number of 

events reported per month are provided in Table 7. 

< INSERT FIGURE 3 ABOUT HERE > 

< INSERT TABLE 7 ABOUT HERE > 

Number of events reported for procedure/treatment variance events ranged from 3.42 to 

10.28 per 1,000 patient days during baseline (M = 7.38; SD = 1.93), and ranged from 4.45 to 

11.67 during the intervention (M = 7.40; SD = 3.78). Number of witnessed fall events ranged 
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from 0.38 to 3.97 per 1,000 patient days during baseline (M = 2.12; SD = 0.97), and ranged from 

0.40 to 4.14 during the intervention (M = 2.06; SD = 1.91). 

In the month following intervention implementation, number of procedure/treatment 

variance events reported increased to 11.67 per 1,000 patient days, and witnessed fall events 

increased to 4.14 per 1,000 patient days. Then in the next two months of the intervention phase, 

the number of procedure/treatment variance and witnessed fall events decreased below average 

baseline levels. Non-targeted patient-safety event categories did not exceed peak baseline levels 

following intervention implementation.  

Impact Scores  

The baseline monthly average intervention impact scores for follow-up responses to 

procedure/treatment variance events ranged from 0.50 to 1.67 (M = 0.98, SD = 1.30). Impact 

scores for witnessed fall events ranged from 0.0 to 1.0 (M = 0.36, SD = 0.55).  

In the month following intervention implementation, the average procedure/treatment 

variance event follow-up intervention impact score increased from the previous month beyond 

peak baseline levels (impact score = 1.0 month prior to intervention; impact score = 2.05 first 

month of intervention), while impact scores for witnessed fall event follow-up interventions 

increased from the previous month (impact score = 0.50 month prior to intervention; impact 

score = 0.67 first month of intervention), but did not exceed peak baseline levels. Then in the 

next three months of the intervention phase, procedure/treatment variance event follow-up 

intervention impact scores decreased to the upper range of baseline levels (impact scores range = 

1 – 1.6), while witnessed fall event follow-up intervention impact scores increased beyond peak 

baseline levels (impact scores range = 1.58 – 2.67).  
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Figure 4 depicts monthly follow-up intervention impact scores across the nine most-

frequently reported patient-safety events, and the baseline and intervention impact score averages 

are provided in Table 8. Immediate increases in impact scores are evident during the intervention 

for procedure/treatment variance events and policy/practice documentation events, while gradual 

increases in impact scores for witnessed fall events are evident during the intervention. 

< INSERT FIGURE 4 ABOUT HERE > 

< INSERT TABLE 8 ABOUT HERE > 

Among the non-targeted manager responses to patient-safety events, follow-up 

intervention impact scores increased in the first month of the intervention phase for 

policy/practice documentation events, while all other categories of event follow-up intervention 

impact scores decreased. In the next three months, the manager responses to patient-safety event 

categories including unwitnessed falls, medication other, medication wrong dose, and 

policy/practice other all reached impact score levels which exceeded peak baseline levels.  

Relative Frequency of Intervention Use  

During the baseline and intervention phases, individual feedback, group feedback, and no 

intervention were the event follow-up intervention types coded most often. Figure 5 depicts a 

comparison of group and individual feedback interventions vs. no intervention used each month, 

across manager responses to the nine most-frequently reported patient-safety events. Overall 

relative frequencies of intervention use during baseline and intervention phases are provided in 

Table 9. Additionally, chi-square analyses were conducted to assess for differences between 

baseline and intervention relative frequencies of use for each of these three intervention types.  

< INSERT FIGURE 5 ABOUT HERE > 

< INSERT TABLE 9 ABOUT HERE > 
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From baseline to the intervention phase, the percentage of procedure/treatment variance 

events followed up on with no intervention decreased from 47% to 32%, while the percentage 

followed up on with individual feedback increased from 25% to 48%, and events followed up on 

with group feedback increased from 14%to 39%. Each of these differences was statistically 

significant. As indicated in Figure 5, use of group feedback increased beyond peak baseline 

levels in the first month of the intervention phase, and then gradually decreased to baseline levels 

in the subsequent months of the intervention phase. At the same time, use of individual feedback 

and no intervention gradually increased during the intervention phase.  

For manager responses to witnessed fall events, relative frequencies of interventions used 

during baseline included: no intervention = 61%, individual feedback = 25%, and group feedback 

= 0%. During the intervention phase, the percentage of witnessed fall events followed up on with 

no intervention significantly decreased from 61% to 42%, while the percentage followed up on 

with group feedback significantly increased from 0% to 35%. For witnessed fall events, 

individual and group feedback levels did not increase beyond peak baseline levels until the 

second month of the intervention phase.  

Among non-targeted manager responses to patient-safety events, manager responses to 

unwitnessed fall events demonstrated a significant decrease in the percentage of events followed 

up on with no intervention.  Additionally, manager responses to unwitnessed fall events 

demonstrated significant increases in the percentage of events followed up with group and 

individual feedback.  Manager responses to other categories of patient-safety events which 

demonstrated significant increases in group feedback included medication (other) and medication 

wrong dose. Additionally, manager responses to policy/practice documentation, policy/practice 

other and medication (other) events demonstrated significant increases in use of individual 
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feedback, and use of no intervention in response to policy/practice (other) events significantly 

decreased.   However, it is noteworthy that only manager responses to patient identification and 

policy/practice documentation events demonstrated increases in group feedback at or above peak 

baseline levels in the first month of the intervention phase.  

It is also noteworthy that procedure/treatment variance event follow-up interventions 

show initial increased use of group feedback following intervention implementation, which then 

declines over the course of the intervention phase while use of no intervention initially declines 

during the intervention phase, and then gradually increases. Conversely for witnessed fall events, 

use of group feedback does not increase until the second month of the intervention phase, and 

then maintains beyond peak baseline levels, while use of no intervention does not decline until 

the second month of the intervention phase and remains in the lower range of baseline levels.  

Manipulation Check  

Table 10 provides a summary of results for the manipulation-check survey responses, 

collected from approximately 15% of managers and 6% of clinical staff members. Among 

managers, 100% recalled the occurrence of one or both of the patient-safety events targeted for 

intervention during the intervention phase, while approximately 60% of clinical staff respondents 

recalled one or both of the targeted event types. Most managers (71.4%) recalled responding to 

these events with individual feedback (Item a) and/or group discussion (Item d; 57.1%). Among 

clinical staff, most respondents (72.7%) recalled managers responding with individual feedback 

(Item a) and/or passive communication (Item e; 54.5%), while 50% recalled a manager 

responding with group feedback.  

< INSERT TABLE 10 ABOUT HERE > 



54 

Additionally, both managers and clinical staff members recalled managers responding 

more often with praise for doing the right thing to prevent harm (Item i; managers = 28.6%, 

clinical staff = 36.4%) than with reprimand for not doing the right thing to prevent harm (Item j; 

managers = 0%, clinical staff = 09.0%). One item was omitted by the clinical effectiveness staff 

member who prepared and distributed the survey materials (Item c). Thus, responses were not 

available for managers and clinical staff recalling individual active communication interventions 

(i.e., discussion).    

Intervention Perceptions  

Respondents’ perceptions of the intervention package are summarized in Table 11. 

Among both managers and clinical staff members, average Likert-scale responses were skewed 

toward agreement with statements regarding: 1) reduced time for event follow-up actions being 

completed, 2) reduced probability of targeted patient-safety event types occurring due to changes 

in managers’ event follow-up actions, and 3) increased likelihood of reporting patient-safety 

events due to shifts in managers’ event follow-up actions.  

< INSERT TABLE 11 ABOUT HERE > 

Social Validity  

Reponses to the social validity survey items are also summarized in Table 11. Average 

Likert-scale response were skewed toward satisfaction for both managers and clinical staff for 

items regarding: 1) perceived changes in managers’ event follow-up actions for the targeted 

patient-safety event types, and 2) outcomes associated with perceived changes in managers’ 

event follow-up actions for the targeted patient-safety event types.  

Additionally, managers’ responses were skewed toward satisfaction for items regarding: 

1) the intervention techniques provided by the Clinical Effectiveness Director, and 2) the 
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outcomes from using the recommended patient-safety event follow-up intervention techniques. 

Managers’ relatively high level of satisfaction with the intervention techniques provided (M = 

4.14, SD = 0.76) is of particular note.  
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Discussion 

Previous evaluations of behavioral approaches to patient-safety improvement research 

have mainly focused on increasing specific behaviors relevant for patient safety and measuring 

success in terms of target behavior increases (e.g., Levick & Stillman, 2005; Mayer et al., 1986; 

Randle et al., 2006) or a specific patient-safety outcome (e.g., Haynes et al., 2009; Pronovost et 

al., 2006). While each of these studies makes a valuable contribution to the field of patient 

safety, they may be limited in their generalizability to other specific patient-safety challenges. 

For example, it has been noted by patient-safety experts that in some cases checklists may delay 

the delivery of appropriate treatment (Geller & Johnson, 2007). Additionally, they may be 

targeting behaviors and associated outcomes which do not address the greatest patient safety 

needs of a given hospital.  

Although OBM has traditionally struggled in ensuring the most critical behaviors are 

targeted for intervention (Austin et al., 1999), the approach used here offers a method for 

changing patient-safety-performance management by: 1) assessing patient-safety needs at a 

particular hospital, and 2) providing a way to improve the process of intervening when errors are 

reported. This approach could be generalized to any hospital setting with an existing error-

reporting system, and has the potential to improve patient safety across a broad set of possible 

patient-safety challenges. 

This exploratory, descriptive study of applying an OBM approach to improving patient 

safety in a community hospital setting informed a beneficial shift in the management of medical 

errors. Results indicated improved impact potential for corrective actions taken in response to 

targeted behavior-based errors. Success of the OBM intervention process was indicated by: 1) 

initial increases in reporting the targeted event types in the first month of the intervention phase, 
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followed by a decrease in the number of events reported in subsequent months, 2) higher 

intervention impact scores for targeted manager responses to certain patient-safety event types 

following intervention implementation, 3) significantly increased use of individual and group 

feedback interventions during the intervention phase, along with decreased levels of event 

follow-ups with no intervention, and 4) positive perceptions of the intervention techniques used 

and related outcomes among participants targeted by the intervention. 

This research did not purport to test confirmatory hypotheses of the behavior-change 

taxonomy and intervention-impact scoring system. Rather, the results of this study were intended 

to demonstrate the efficacy of certain intervention techniques at improving the patient-safety-

related behaviors of HCWs. This demonstration also included evidence for teaching the OBM 

approach to healthcare managers, and showed how to target the patient-safety system rather than 

only select behaviors, as typically done by OBM researchers.  

Impact on Event Reporting 

For both of the patient-safety event categories targeted for intervention, levels of events 

reported increased beyond peak baseline levels in the month following intervention 

implementation, and then decreased below average baseline levels in the following two months. 

At the same time, none of the other non-targeted patient-safety event categories showed 

increases beyond peak baseline levels, and most (4 of 7) showed decreases following 

intervention implementation. 

Some might judge the immediate increase in the number of events reported as an 

indication of an ineffective intervention. More specifically, an increase in error reporting might 

seem to indicate the intervention is increasing the frequency of errors. However, this finding is 

likely the result of the emphasis on praise for employees reporting events which could cause 
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harm to a patient. These reports allow for subsequent learning from mistakes which have 

potential to cause a patient harm, and actions taken by individuals to correct potentially harmful 

errors. In other words, the intervention increased people’s sensitivity to the need to report close 

calls and learn from them. Indeed, OBM practitioners across several industries report increased 

incident reporting following the implementation of behavioral safety interventions (E. S. Geller, 

personal communication, 2008).  

Improved Intervention Impact 

The intervention impact scores associated with managers’ follow-up intervention 

behaviors for each of the targeted patient-safety event categories increased immediately in the 

first month of the intervention phase. During the same month, only one of the seven non-targeted 

patient-safety event categories showed an increase in average impact scores, and this increase in 

one of the non-targeted event categories can be explained by response generalization (discussed 

below). These findings suggest the intervention package used here was effective in improving 

managers’ follow-up interventions for the targeted patient-safety event types. However, 

differences in trends during the intervention phase suggest the need for further investigation. 

Immediate vs. Sustained Impact 

The two patient-safety event categories targeted for intervention displayed somewhat 

opposite trends in intervention impact scores during the intervention phase, despite showing 

immediate increases in impact scores in the month following intervention implementation. 

Impact scores associated with follow-up intervention behaviors for procedure/treatment variance 

events drastically increased in the first month of the intervention phase, and then gradually 

declined during the subsequent three months. At the same time, impact scores associated with 

follow-up intervention behaviors for witnessed fall events showed a small increase in the first 
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month of the intervention phase, and then dramatic increases in the next three months of the 

intervention phase. This finding may be the result of stimulus discrimination with regard to these 

two patient-safety event categories.  

Procedure/treatment variance events may not be perceived by healthcare managers as 

being as clearly-defined as witnessed fall events. That is, several different events can reflect a 

procedure/treatment variance event, while witnessed fall events refer to a very specific 

behavioral occurrence. Initially, the suggested intervention techniques were used frequently for a 

majority of procedure/treatment variance events, which occur most often among the nine event 

categories measured. Over time, these events lost their stimulus control properties for influencing 

managers’ follow-up intervention behaviors, which could have been due to higher variability in 

this patient-safety event category as a stimulus class.  

Conversely, the impact scores for witnessed fall events increased over the course of the 

intervention period, as this type of event gained stimulus control over the suggested follow-up 

intervention behaviors among managers. Not only were witnessed fall events likely perceived by 

managers as being relatively clearly defined, they also occur much less frequently than 

procedure/treatment variance events. Thus, the salience and infrequent occurrence of witnessed 

fall events may have increased the stimulus control of this patient-safety event type for 

influencing managers’ follow-up intervention behaviors over the course of the intervention 

period.  

Shifting from No Intervention to Group Feedback 

The improvements in intervention impact scores attributed to the intervention package 

implemented by the Clinical Effectiveness Director could be explained by shifts in the relative 

frequencies of feedback interventions vs. no interventions used, which are depicted in Figure 5 
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and summarized in Table 9. The immediate increase in impact scores for procedure/treatment 

variance event follow-up interventions was mainly due to the dramatic shift in the number of 

events which were followed-up with group feedback rather than no corrective action, as was 

most often the case during baseline. In the case of witnessed fall events, the delayed 

improvement in intervention impact scores was likely due to group feedback use not increasing 

until the second month of the intervention phase, with the number of events followed up with no 

intervention gradually decreasing during this same period.  

This shift is a significant improvement in the management of errors.  Rather than 

responding to reported events by simply signing off on the report to indicate they had read the 

information, managers responded with an intervention technique (feedback) that specifies 

information about past performance for the individual(s) involved with a particular error. 

Additionally, group feedback is suggested to be more effective than many other intervention 

techniques, including individual feedback (Geller et al., 1990). Sharing information about errors 

that occurred with people other than those who actually engaged in the risky behavior can benefit 

the whole group and potentially prevent others from engaging in similar risky behavior. 

Spread of Intervention Effects 

Past research suggests some safety behaviors covary rather consistently, and response 

generalization occurs when non-targeted behaviors increase as a result of intervening to increase 

a targeted behavior (Ludwig & Geller, 1997). Evidence for response generalization was mixed in 

the present study.  

One might have predicted intervention effects would have spread to managers’ event 

follow-up actions in response to unwitnessed falls, as this patient-safety event category is most 

similar to the targeted category of witnessed falls. Examination of Figure 4 and Table 9 does 
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suggest the possibility that response generalization occurred for this category of managers’ 

intervention behavior, as impact scores for unwitnessed falls show gradual increases during the 

intervention phase just as for the targeted category of witnessed falls. Manager responses to 

unwitnessed fall events do demonstrate significant increases overall in use of group feedback 

during the intervention phase along with significant decreases in instances of failure to provide 

corrective action. However, examination of Figure 5 reveals that when use of group feedback 

increased for interventions in response to witnessed falls during the second month of the 

intervention phase, the use of group feedback actually decreased for manager responses to 

unwitnessed falls during the same month.  

The dramatic increase in impact scores for policy/practice documentation events in the 

first month of the intervention phase suggests some spread of the intervention effects to this 

category of event follow-up behavior. Similar to procedure/treatment variance event follow-up 

intervention, managers’ use of group feedback in response to policy/practice documentation 

events increased immediately following intervention implementation and then gradually 

declined.   The intervention package included directing managers to provide detailed 

documentation of their own follow-up actions taken in response to certain error types, and this 

spread of intervention effects may be due to managers generalizing their own improved 

documentation behavior to include providing more effective corrective actions for supervisees’ 

documentation errors.  

Additionally, several other categories of event follow-up behavior showed significant 

increases in the use of group and individual feedback or a significant decrease in the frequency 

of using no intervention between baseline and intervention phases. Thus, intervention effects 

may have spread to other event follow-up behaviors over the course of the intervention phase. 
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Anecdotally, the Risk Manager reported that following implementation of the 

intervention package, the overall amount of time from an event being reported to management 

follow-up responses being completed was significantly reduced from up to one month to 

approximately one week. While this individual did not present specific data to support her 

observation, it is possible that some response generalization occurred, and managers followed up 

on event reports more quickly, although this aspect of their behavior was not targeted as part of 

the intervention package.  

This possibility was assessed with the following item in the intervention perception 

survey: “Over the past three months, managers have reduced the time between events being 

reported and follow-up actions being completed”. HCWs’ (n = 34) and managers’ (n = 7) 

responses to this item were skewed toward agreement (HCWs: M = 4.00; managers: M = 3.14), 

indicating some of those receiving the intervention perceived the same reduction in the delay 

between an event and follow-up as the Risk Manager did. Thus, the effect of the intervention 

may have also spread to the behavior of taking corrective action for other safety-relevant events 

in a shorter amount of time.   

This finding is also noteworthy, as it indicates a change in the intervention schedule for 

patient-safety event follow-up actions. More frequently scheduled intervention delivery has been 

found to produce more immediate behavior change in healthcare settings (Alavosius & Sulzer-

Azaroff, 1990). In this demonstration, reduced follow-up time may have played a role in 

improving intervention impact. 

Intervention Perceptions and Social Validity 

The intervention used here may have also increased management focus on behavior-

based achievement over failure, as intervention perception survey results indicated both 
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managers and employees perceived more instances of managers delivering praise for doing the 

right thing to prevent harm than they observed instances of managers delivering reprimands for 

doing the wrong thing. HCWs and managers also: a) perceived themselves as more likely to 

report the targeted patient-safety event types due to the intervention’s effects, and b) tended to 

agree that the targeted patient-safety event types were less likely to occur because of the 

intervention’s effects.   

Survey data also indicated both HCWs and managers were satisfied with the intervention 

techniques used, as well the outcomes associated with the effects of the intervention. Thus, the 

intervention approach used here meets criteria for being socially valid. Although survey response 

rates were rather low, these data support the synergistic approach of teaching OBM to 

indigenous personnel, who in turn apply OBM techniques to improve the performance of others.  

Methodological Contributions 

This study is not the first to suggest the value of harnessing the learning potential from 

medical errors. For example, Bauer and Mulder (2007) conducted a qualitative study of how 

individuals learn from medical errors. They found that learning activities incorporating social 

exchange were considered most important by hospital nursing experts, and specifically note 

‘open discussion in meetings’ as being a beneficial learning activity. However, these authors did 

not provide quantitative evidence for the importance of social-learning activities based on actual 

reported errors and subsequent follow-up activities. The current study addresses this gap in the 

literature with data on what learning activities do occur following errors, how to improve these 

activities for learning, and certain outcomes associated with these learning activities.   

In this regard, the present study makes a unique contribution to the field of OBM by 

mixing quantitative and qualitative methods in the application of a content-analysis 
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methodology. Most OBM research relies on the direct observation of target behaviors to evaluate 

intervention impact. In this study, content analysis was incorporated in both the assessment and 

intervention aspects of the research.  

Analyzing the content of managers’ written descriptions of their corrective actions in 

response to safety-related errors enabled quantification of behavior from what could otherwise be 

viewed only as qualitative data. That is, what managers elected to write for their descriptions of 

follow-up actions for reported patient-safety events was highly variable, with no criteria or 

specific standards for information reporting. Thus, data coders were forced to make subjective 

judgments in identifying features of OBM interventions in written accounts of managers’ 

actions. While this approach is not new within the content-analysis discipline, it is new to the 

field of OBM. 

Direct observation of managers’ interaction with staff members would have provided 

more objective indication of managers’ actual intervention behaviors. However, use of the 

existing reporting system allowed the analysis of significantly more cases of manager 

intervention than would be possible with direct observation methods, and allowed several 

months of data to be reviewed in a shorter time frame (approximately three months).  

Additionally, this approach used indigenous personnel as change agents, which is another 

deviation from most OBM research. A valuable aspect of this method is the ease and 

convenience with which OBM techniques were incorporated with or added to existing 

corrective-action procedures. Moreover, no additional personnel were needed to deliver the 

improved intervention procedures. 

Furthermore, this study provides an intervention approach which can be applied system-

wide. The approach used in this demonstration deviated somewhat from the traditional OBM, 
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single-behavior methodology. The focus was on changing the patient-safety performance-

management system to affect critical behavior change, rather than addressing specific behaviors 

of HCWs involved in the process of patient care. Critical behaviors were identified and targeted 

for intervention, but the intervention was applied on a system-wide basis because the corrective 

actions of managers responding to errors were targeted. Error-relevant behaviors of HCWs were 

also indirectly targeted, as they were specified on a case-by-case basis by the intervening 

managers. However, they were not specified as evaluation measures. 

A Simplified Taxonomy of Intervention Techniques 

The taxonomy of intervention techniques used for identifying and intervening on 

healthcare managers’ responses to reported patient-safety events also presents some noteworthy 

contributions. The original taxonomy includes 24 distinct definitions of behavior-change 

techniques, and two additional techniques were added based on initial revisions of the coding 

process. The content analysis conducted here revealed only 15 techniques were identified in the 

current application, with the most frequent and reliably-coded interventions being individual 

feedback, group feedback, or no intervention.  

Several of the techniques included in the original taxonomy were never coded, or coded 

very rarely and unreliably. Certain techniques were more difficult to identify, or may have been 

misidentified due to overlap with definitions of similar techniques. For example, the differences 

between: 1) a policy intervention, 2) an oral activator where individuals are reminded of the 

existing policy, and/or 3) a lecture where individuals are told to follow a procedure as stated in a 

particular policy, were not differentiated in the content analysis presented here. Reviews of self-

reported interventions in response to reported patient-safety events may require fine-grain 

discrimination of various behavior-change techniques for managers or change agents. Thus, the 
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provision of feedback to managers about their corrective-action performance could be simplified 

substantially.  

A taxonomy with fewer intervention categories would be better suited for adoption by 

indigenous medical administrators. This was demonstrated somewhat in the intervention package 

used in this study, as specific intervention techniques were grouped into the categories of: 1) 

passive communication, 2) active communication, 3) individual activators, 4) group activators, 

5) individual feedback, 6) group feedback, 7) environmental change, and 8) referral to another 

person or committee. Future implications of these contributions as well as limitations of the 

current study warrant additional attention. 

Limitations  

A limitation of this study is the lack of direct evidence for reduced patient-safety events 

as a direct result of intervening on a manager’s corrective action following a reported patient-

safety event. This may be partly due to an inherent methodological flaw which arises from 

relying on error-report data while implementing a behavior-change intervention. Interventions 

based on principles of behavior-based safety are often misjudged due to apparent increases in 

reported incidents. While fewer occasions for potential harm may occur due to the intervention 

package, lack of reporting errors during baseline and increased emphasis on reporting errors 

during the intervention phase may prevent error report data from serving as an accurate indicator 

of the intervention’s effect on actual error rates. 

However, increased reporting is the result of developing an open and non-blaming safety 

culture, or in this case, a patient-safety culture. Indeed, there is a common call for greater 

transparency in error reporting (Henrikson, Battles, Keyes, & Grady, 2008; Kohn et al., 2000; 

Page & Page, 2004). Part of the intervention implemented in the current study included 
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instruction for managers to support the reporting of ‘near miss’ events. With such reporting on a 

regular basis, organizations can learn how to prevent errors and patient harm. Thus, a successful 

intervention may not be clearly gauged by simply looking for decreases in the number of errors 

reported.  

This study is also limited by lack of accounting for extraneous influences on managers’ 

event follow-up behaviors. Given the applied nature of this investigation, it is a regrettable but 

necessary feature of the design. What has been interpreted as a spread of intervention effects may 

have been influenced by other ongoing patient-safety initiatives. Staggered implementation of 

the intervention across other categories of patient-safety event follow-up behaviors in a multiple-

baseline design may have helped to alleviate this concern. Future investigations should aim to 

minimize threats to internal validity by taking into account all patient-safety efforts at a given 

hospital.  

Another limitation of this evaluation design is that it did not assess the impact of the 

OBM intervention on the patient-safety culture. Given the availability of two years of baseline 

data from the AHRQ Hospital Survey on Patient Safety Culture (Sorra & Nieva, 2004), this 

measure had originally been included in the evaluation design and would have been a valuable 

dependent measure of intervention impact. Unfortunately, the Clinical Effectiveness Director, 

who served as the intervention delivery agent and had managed previous survey administrations, 

moved on to another position at a different hospital approximately two months after the 

intervention period concluded. Her position was not filled and her duties fell to a previous 

assistant who was not trained in survey administration and ultimately was unable to administer 

the survey within a reasonable proximity to the intervention period. Future investigations should 

use archival baseline measures of patient-safety culture and then reassess the patient-safety 
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culture following an intervention phase when possible to add to perspectives on the impact of 

interventions. Given the popularity of patient-safety culture in the medical literature, this could 

provide another accepted measure of intervention impact.  

Additionally, this study is limited by a lack of long-term maintenance data and somewhat 

mixed short-term maintenance effects. That is, the impact of the intervention used in this study is 

only measured across the three-month intervention period. The results were mixed, in that the 

reporting of the targeted error types and impact scores for procedure/treatment variance events 

dropped off after the first month of the intervention, while impact scores for witnessed fall events 

gradually increased over the course of the intervention.  

This design could not assess the impact of discontinuing the intervention, although it is 

possible managers’ patient-safety event follow-up actions will continue to be influenced by the 

information presented during the intervention period. Further investigation is needed to assess 

whether any intervention effects are sustained over longer periods. Indeed, it is recommended 

that many OBM researchers should sacrifice short-term demonstrations of functional control in 

favor of longer-term investigations of intervention maintenance and impact (Boyce & Geller, 

2001).  

The intervention package used here likely would have been improved by incorporating 

factors considered important for creating long-lasting behavioral safety processes, as suggested 

by McSween and Matthews (2001), including: 1) involving managers and HCWs from the target 

population in developing the intervention package, 2) gaining involvement and vocal support of 

upper management, and 3) establishing a person or group to continue monitoring the process and 

maintain an ongoing accountability system after the researchers are no longer present.  
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Only a few key personnel directly involved with patient-safety management were 

involved in developing and delivering the intervention used in this study, and it is unlikely these 

same personnel would continue the intervention process without significant simplification of the 

data collection and feedback-display process. A simpler data-collection process would have 

allowed for more frequent feedback to be delivered to managers. This could have led to 

managers experiencing more positive natural consequences from using the recommended error-

report follow-up intervention techniques, and thus improved maintenance effects. With 

management attention and support, feedback becomes a meaningful accountability system. 

Future Implications 

 Findings from this study suggest the potential benefit of simplifying the taxonomy of 

behavior-change techniques to be used by indigenous hospital personnel. Rather than focusing 

on identifying an intervention as either an antecedent or a consequence, managers could be 

taught to recognize the differences between an intervention which includes feedback vs. a non-

feedback intervention, and whether the feedback is behavior-based. This distinction can be as 

simple as identifying whether or not the information presented in the intervention includes 

specific information about past behavior or events as it relates to increasing the desired 

performance.  

Additionally, the taxonomy could be simplified to identify whether the intervention 

communication was active vs. passive, or one-way vs. two-way.  This means the intervention 

communication could consist of only the manager delivering information to the HCW, or it could 

include active, or two-way, communication in which the HCW provides input on the specified 

intervention plan. Finally, the distinction between individual and group communications can be 
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useful, as there is a suggested cumulative impact gained when an intervention is received by the 

team of relevant personnel.  

This revised taxonomy could be conceptualized as a hierarchical matrix of intervention 

characteristics, with group-level intervention, feedback, and active communication all being 

components which provide a certain boost to intervention impact. Future investigations could 

evaluate the integration of this model of intervention impact by providing healthcare managers 

with a checklist for both prompting and documenting their own error-report follow-up 

intervention behaviors. Follow-up research could also identify the necessary and sufficient 

components of a follow-up corrective action communication. 

In Conclusion 

This study suggests a need to teach medical managers how to communicate more 

effectively in following up patient-safety events and how to document their follow-up actions so 

they can learn from their attempts to intervene on behalf of patient safety. This study not only 

demonstrates OBM can be integrated with management’s ongoing practices, but also illustrates 

the need to revise the taxonomy of available behavior-change techniques to be more applicable 

and relevant for health care. Despite a historical lack of mutual understanding and appreciation 

between OBM and patient-safety management, there is clear potential for significant 

improvement in the ongoing challenge of eliminating medical errors with the integration of 

OBM in hospital settings. Healthcare facilities must continuously learn how to prevent safety-

relevant errors and thereby develop a patient-safety culture. In this regard, the intervention and 

evaluation technology of OBM has much to offer. This research reflects a start, but also reveals 

only the tip of the iceberg. 
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Table 1: The nine most frequently reported patient-safety 

event categories 

Patient-Safety Event Category n 

Procedure or Treatment Variance 303 

Unwitnessed Falls 198 

Medication (Other) 177 

Medication Omission 135 

Policy or Practice (Other) 133 

Witnessed Falls 86 

Patient Identification  70 

Medication Wrong Dose 66 

Policy or Practice Documentation  63 
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Table 2: Taxonomy of behavior-change techniques based on Geller et al. (1990) 
Behavior-Change 

Technique 

Int. 

Code 
Definition 

Impact 

Score 

Passive Communication 

Lecture 1 
Unidirectional oral communication by an agent concerning the rationale and purpose for behavior 

change and subsequent intervention. Target subjects are told what behaviors are in their best interest.  
1 

Demonstration 2 Modeling or acting out appropriate performance or behavior for target subject(s). 2 

Policy 3 
A written document communicating the standards, norms, or rules for appropriate performance or 

behavior within a given context. 
1 

Active Communication 

Commitment 4 
A written or oral pledge or promise by a subject to perform or behave in specific way or to attain a 

certain goal. 
2 

Discussion/ 

Consensus 
5 

Bidirectional oral communication between agents or facilitators of an intervention program and the 

subjects targeted by the intervention. Communication focuses on generating consensus regarding the 

particular behavior change technique(s) or program. 

3 

Intervention 

Agent 
6 

When a person promotes the desired behavior among other individuals. 
3 

Activators 

Written Activator 7 A written communication that attempts to prompt or activate desired performance or behavior. 1 

Oral Activator 8 An oral communication that attempts to prompt desired performance. 2 

Assigned 

Individual Goal 
9 

An intervention agent decides for an individual the level of desired behavior he or she should 

accomplish by a certain time. 
1 

Personal Goal 10 
An intervention agent encourages an individual to decide for him or herself the level of desired 

behavior he or she should accomplish by a specific time. 
1 

Competition 11 
An intervention with promotes competition between individuals to see which person will accomplish 

the desired performance level first (or best). 
3 

Incentive 12 

An announcement to an individual in written or oral form of the availability of a reward that is 

dependent upon the occurrence of a desired behavior by the individual, according to a contingency 

defined by the agent(s) of the intervention. 

2 

Disincentive 13 

An oral or written announcement to an individual specifying the possibility of receiving a penalty 

contingent upon the occurrence of a particular undesired behavior. The contingency is defined by the 

agent(s) of the intervention. 

3 

Group Activators 

Assigned Group 

Goal 
14 

An agent decides for a group the level of desired performance the group should accomplish by a certain 

time. 
1 

Team Goal  15 
An agent encourages group members to decide for themselves (i.e., come to a consensus) that level of 

desired performance which the group should accomplish by a specific time. 
4 

Competition 16 
An intervention which promotes competition between specific groups to see which group will 

accomplish the desired performance level first (or best) 
3 

Incentive 17 

An oral or written announcement to a group specifying the availability of a group reward that is 

dependent upon the occurrence of desired group performance, according to a contingency defined by 

the agent(s) of the intervention. 

3 

Disincentive 18 

An oral or written announcement to a group that specifies the possibility of a penalty contingent upon 

the occurrence of undesired group behavior. The contingency is defined by the agent(s) of the 

intervention. 

3 

Individual Consequences 

Feedback 19 
Presentation of either oral or written information to an individual concerning his or her level of 

performance regarding desired or undesired behavior. 
1 

Reward 20 
Either the presentation of a ‘pleasant’ item or event to an individual emitting a desired behavior, or the 

withdrawal of an ‘unpleasant’ item or event from an individual for emitting a desired behavior.   
1 

Punisher 21 
Either the presentation of an ‘unpleasant’ item or event to an individual emitting an undesired behavior, 

or the withdrawal of an ‘pleasant’ item or event from an individual for emitting an undesired behavior.   
1 

Group Consequences 

Feedback 22 
Presentation of either oral or written information to specific group concerning the participants’ level of 

performance regarding desired or undesired behavior. 
2 

Reward 23 

Either the presentation of a ‘pleasant’ item or event to a group or team emitting collectively a desired 

level of performance, or the withdrawal of an ‘unpleasant’ item or event from a group or team for 

emitting collectively a desired level of performance.   

2 

Punisher 24 

Either the presentation of an ‘unpleasant’ item or event to a group or team emitting collectively an 

undesired level of performance, or the withdrawal of a ‘pleasant’ item or event from a group or team 

for emitting collectively an undesired level of performance.   

2 

Additional Intervention Codes 

Environmental 

Change 
25 

An intervention agent alters the physical environment to either eliminate undesired behavior or to 

enable desired behavior. 
1 

Referral 26 An intervention agent refers a reported incident to another individual or committee. 0 

No follow-up 

intervention 
0 

An intervention agent takes no corrective action. 
0 
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Table 3: Initial baseline reliability indices for each manager response coded by intervention type 

for each patient safety event category 

Manager Responses to Patient-Safety Events  

Intervention 

Type 

Procedure or 

Treatment 

Variance 

Patient  

Fall - 

Witnessed 

Patient  

Fall - 

Unwitnessed 

Medication 

Omission 

Medication 

(Other) 

Medication 

Wrong  

Dose 

Patient 

Identification  

Policy or 

Practice  

(Other) 

Policy or 

 Practice 

Documentation 

Total 
0 .80 (153) .91 (54) .85 (104) .90 (59) .80 (85) .67 (21) .83 (18) .83 (82) .89 (19) .83 (595) 

1 0.0 (7) - -  0.0 (1) 0.0 (2) 1.0 (1) 0.0 (2) 0.0 (6)  0.0 (1) .05 (20) 

2 1.0 (1) - - - 0.0 (3) - - 0.0 (1) - .02 (5) 

3 .33 (3) 0.0 (7) .04 (26)  0.0 (1) .63 (8) - .13 (8) .66 (3) - .18 (56) 

4 0.0 (1) - - -  1.0 (1) 0.0 (2) - - .25 (4) 

5 0.0 (16) - 0.0 (3) 0.0 (2)  0.0 (6) 0.0 (2) 0.0 (4) 0.0 (5) 0.0 (2) 0.0 (40) 

7 0.0 (2) -  .20 (5) 0.0 (3) - 0.0 (7) 0.0 (1) - .06 (18) 

8 0.0 (22) - 0.0 (2) - 0.0 (7) 0.0 (1) 0.0 (2) 0.0 (2) - 0.0 (36) 

14 0.0 (1) - - -  - - 0.0 (1) - 0.0 (2) 

15 - - - - 0.0 (1) - - - - 0.0 (1) 

19 .76 (80) .71 (21) .80 (59) .90 (61) .71 (42) .92 (37) .39 (23) .65 (31) .75 (4) .77 (358) 

20 0.0 (1) - - - - - - - - 0.0 (1) 

21 0.0 (1) - - - - - - - - 0.0 (1) 

22 .92 (39) 1.0 (1) .23 (13) .65 (23) .86 (37) .22 (9) .97 (38) .73 (11) .89 (36) .80 (207) 

25 .33 (3) .60 (5) .30 (30) - .33 (6) 1.0 (2) - .57 (7) - .42 (53) 

26 .56 (9) - 1.0 (2) - - - .75 (4) .50 (4) - .65 (20) 

Total .67 (339) .77 (88) .63 (239) .81 (152) .69 (200) .73 (74) .60 (108) .68 (154) .84 (63) .69 (1417) 

 
Minimal Agreement*  

 .74 (303) .81 (86) .76 (198) .88 (135) .76 (177) .80 (66) .89 (70) .78 (133) .84 (63) .79 (1231) 

Note. n – sizes for interventions coded by the primary data collector are indicated in parentheses. n - sizes across 

the bottom row for minimal agreement calculations represent the total number of manager responses to patient-

safety events reviewed, which is less than the number of interventions coded for all except one category of manager 

response to patient-safety events (Policy or Practice Documentation). 

*At least one intervention technique was identified by two independent coders across each event report. 
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Table 4: Managers’ descriptions of responses to patient-safety events and associated 

intervention types  

Manager Response Description  Intervention Type(s) Coded 

Single intervention coded 

“…manager signed report.” No Intervention (0) 

“…notified staff member involved of the event…” Individual Feedback (19) 

“…made unit staff aware of the event.” Group Feedback (22) 

Multiple interventions coded 

“…spoke with staff member involved  

      and assured will not happen again.” 

Individual Feedback (19) 

and Commitment (4) 

“…made staff member involved aware of  

      the event and discussed event at unit  

      staff meeting.” 

Individual Feedback (19), 

Discussion/Consensus (5), 

and Group Feedback (22) 

Intervention(s) not reliably coded 

“…reminded unit staff of the policy regarding  

     [the procedure] at unit meeting.” 

Lecture (1) or Policy (3) 

Note. Intervention codes are indicated in parentheses. 
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Table 5: Baseline average intervention impact scores  

Manager Responses to Patient-Safety Events Impact Score 

Patient Identification  1.94 

Policy or Practice Documentation  1.31 

Medication Omission 1.06 

Medication Wrong Dose 0.97 

Procedure or Treatment Variance 0.96 

Medication (Other) 0.79 

Unwitnessed Falls 0.70 

Policy or Practice (Other) 0.64 

Witnessed Falls 0.35 
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Table 6: Initial intervention reliability indices for each manager response coded by intervention 

type for each patient safety event category 

Manager Responses to Patient-Safety Events 

Intervention 

Type 

Procedure or 

Treatment 

Variance 

Patient  

Fall - 

Witnessed 

Patient  

Fall - 

Unwitnessed 

Medication 

Omission 

Medication 

(Other) 

Medication 

Wrong  

Dose 

Patient 

Identification  

Policy or 

Practice 

(Other) 

Policy or 

 Practice 

Documentation 

Total 
0 .96 (25) 1.0 (11) 1.0 (17) 1.0 (12) 1.0 12 1.0 (4) 1.0 (4) .96 (23) 1.0 (5) .98 (113) 

1 - .33 (3) - 0.0 (1) 0.0 (2) - - 0.0 (1) - .14 (7) 

2 - - - - 0.0 (2) 0.0 (1) .20 (5) .50 (2) .50 (2) .25 (12) 

3 .10 (10) 0.0 (5) 0.0 (7) .33 (3) 0.0 (4) 0.0 (2) 0.0 (1) .25 (4) 0.0 (1) .08 (37) 

7 0.0 (5) - 1.0 (1) - - - 0.0 (1) - - .14 (7) 

14 0.0 (2) - - - - 0.0 (1) - - - 0.0 (3) 

15 0.0 (1) - - - - - - - - 0.0 (1) 

19 .76 (42) .44 (9) .74 (31) .54 (13) .54 (28) .50 (8) .38 (8) .54 (26) .82 (11) .63 (176) 

22 .79 (34) .60 (10) .60 (10) .75 (8) .77 (30) .50 (6) .44 (9) .64 (11) .67 (9) .69 (127) 

25 - .60 (5) .45 (11) 1.0 (1) 0.0 (7) - - 1.0 (1) - .40 (25) 

26 .33 (6) .40 (5) .25 (4) - - - - .25 (4) - .32 (19) 

Total .68 (125) .56 (48) .65 (81) .71 (38) .59 (85) .50 (22) .43 (28) .65 (72) .75 (28) .63 (527) 

 
Minimal Agreement*  

 .84 (97) .86 (28) .84 (56) .89 (28) .88 (52) .92 (12) .63 (16) .81 (52) .90 (20) .84 (361) 

Note. n – sizes for interventions coded by the primary data collector are indicated in parentheses. n - sizes across 

the bottom row for minimal agreement calculations represent the total number of manager responses to patient-

safety events reviewed, which is less than the number of interventions coded for each category of manager 

response to patient-safety events. 

*At least one intervention technique was identified by two independent coders across each event report. 

**Intervention data reliability analyses include one month of baseline data not included in the previous content 

analysis which was a part of the needs assessment. The additional month of baseline data was coded following 

implementation of the intervention package. 
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Table 7: Number of patient-safety events reported monthly  

Month Patient-Safety Event 

Category Jan 

-07 

Feb 

-07 

Mar 

-07 

Apr 

-07 

May 

-07 

Jun 

-07 

Jul 

-07 

Aug 

-07 

Sep 

-07 

Oct 

-07 

Nov 

-07 

Dec 

-07 

Jan 

-08 

Feb 

-08 

Mar 

-08 

Apr 

-08 

May 

-08 

Jun 

-08 

Jul 

-08 

Aug 

-08 

Sep 

-08 

Procedure/ 

Treatment Variance 19 24 18 14 21 18 12 14 16 20 21 17 22 31 19 12 9 23 31 15 11 

Witnessed Falls  

4 1 9 6 5 8 3 5 3 3 9 5 10 5 5 5 2 7 11 4 1 

Unwitnessed Falls  

19 8 20 13 4 9 8 12 17 9 11 7 21 7 15 9 14 14 12 8 0 

Medication 

Omission 17 6 3 12 11 11 6 8 4 19 9 6 16 6 11 4 8 8 4 3 2 

Medication Other 

15 10 10 8 10 10 6 8 8 24 8 8 15 11 13 10 15 11 6 10 1 

Medication Wrong 

Dose 7 6 4 3 5 3 4 8 2 1 5 2 1 3 5 3 5 2 2 1 0 

Patient 

Identification 18 10 7 2 1 1 6 8 3 2 1 0 5 1 4 2 2 1 7 1 2 

Policy/ Practice 

Documentation 1 2 0 2 1 0 3 11 13 8 1 9 3 2 2 4 5 3 6 5 0 

Policy/ 

Practice 

Other 
27 3 7 5 7 4 10 8 13 6 8 9 7 5 7 14 13 8 12 8 4 

Total 

127 70 78 65 65 64 58 82 79 92 73 63 100 71 81 63 73 77 91 55 21 
Note. Months falling within the intervention phase appear in bold. 
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Table 8: Average intervention impact scores  

Intervention Impact Scores Manager Responses to  

Patient-Safety Events Baseline Intervention 

Procedure or Treatment Variance 
M = 0.98 

SD = 1.30 

M = 1.57 

SD = 1.28 

Witnessed Falls 
M = 0.36 

SD = 0.55 

M = 1.54 

SD = 1.53 

Unwitnessed Falls 
M = 0.75 

SD = 1.13 

M = 1.29 

SD = 1.20 

Medication Omission 
M = 1.10 

SD = 1.18 

M = 0.95 

SD = 1.23 

Medication (Other) 
M = 1.06 

SD = 1.22 

M = 1.83 

SD = 1.66 

Medication Wrong Dose 
M = 1.07 

SD = 1.03 

M = 2.14 

SD = 1.77 

Patient Identification  
M = 2.01 

SD = 1.60 

M = 2.41 

SD = 1.62 

Policy or Practice (Other) 
M = 0.66 

SD = 1.10 

M = 1.08 

SD = 1.33 

Policy or Practice Documentation  
M = 1.25 

SD = 0.95 

M = 2.15 

SD = 1.52 
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Table 9: Overall relative frequencies of feedback vs. no interventions used during baseline and intervention phases 

Manager 

Responses to 

Patient-Safety 

Events Individual Feedback Group Feedback No Intervention 

 Baseline Intervention χ
2
 Baseline Intervention χ

2
 Baseline Intervention χ

2
 

Procedure or 

Treatment 

Variance 

25% 48% 17.16** 14% 39% 27.88** 47% 32% 17.27** 

Witnessed 

Falls 
25% 35%     .46 0% 35% 36.71** 61% 42%  6.65^ 

Unwitnessed 

Falls 
26% 55% 13.84** 6% 21% 11.52* 53% 29%  7.80* 

Medication 

Omission 
50% 35%   1.31 19% 20%     .00 35% 50%  1.56 

Medication 

(Other) 
27% 53%   8.80* 23% 47%   7.75* 42% 31%  2.03 

Medication 

Wrong Dose 
56% 71%     .42 10% 57% 11.13* 31% 29%   .00 

Patient 

Identification  
32% 58%   2.99 51% 58%    1.00 24% 17%   .21 

Policy or 

Practice 

(Other) 

22% 50% 13.10** 9% 18%    2.04 61% 40%  4.13^ 

Policy or 

Practice 

Documentation  

10% 69% 23.92** 50% 54%     .06 32% 15%  1.51 

Note. ** indicates p < .001, * indicates p < .01, ^ indicates p < .05 
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Table 10: Results of manipulation check survey  

 Managers Clinical Staff  

Response Rates 14.9% (n = 7/47) 5.8% (n = 37/639) 

Patient-safety events recalled 

Procedure/treatment variance         71.4% (n = 5) 35.1% (n = 13) 

Witnessed fall        14.2% (n = 1) 13.5% (n =   5) 

Both          14.2% (n = 1) 10.8% (n =   4) 

Total recalling one or both 100% (n = 7) 59.5% (n = 22) 

Neither 0% (n = 0) 40.5% (n = 15) 

Recalled follow-up actions taken by managers in response to these patient-safety events  

a. Manager made person(s) involved aware the event 

had occurred 
71.4% (n = 5)  72.7% (n = 16) 

b. Manager made entire unit staff aware the event had 

occurred 
42.9% (n = 3) 50.0% (n = 11) 

c. Manager discussed the event with the person(s) 

involved**** 
Item omitted from questionnaire 

d. Manager discussed the event with entire unit staff 57.1% (n = 4) 27.3% (n =   6) 

e. Manager told person(s) involved how to prevent 

similar events in the future 
28.6% (n = 2) 54.5% (n = 12) 

f. Manager told entire staff how to prevent similar 

events in the future 
42.9% (n = 3) 36.4% (n =  8) 

g. Manager and person(s) involved specified a plan to 

avoid similar events in the future 
28.6% (n = 2) 36.4% (n =  8) 

h. Manager and person(s) involved specified a plan to 

avoid similar events in the future and shared the plan 

with entire unit staff 

42.9% (n = 3) 31.8% (n =  7) 

i. Manager praised employee(s) involved for doing 

the right thing to avoid patient harm 
28.6% (n = 2) 36.4% (n =  8) 

j. Manager reprimanded employee(s) involved for not 

doing the right thing to avoid patient harm 
 0 % (n = 0) 09.0% (n =  2) 

k. Manager changed the physical environment to 

prevent similar events in the future 
14.2% (n = 1) 13.6% (n = 3) 

l. Manager took no action 0 % (n = 0) 09.0% (n =  2) 
Note. N-sizes indicate the number of respondents who endorsed each item.  For items related to patient-safety 

events recalled, denominators are the number of respondents. For items a-l, denominators are the total number of 

respondents recalling one or both type of patient-safety event targeted for intervention. 
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Table 11: Results of intervention perception and social validity survey  

 Managers Clinical Staff  

Response Rates 14.9% (n = 7/47) 5.3% (n = 34/639) 

Intervention Perception Items  Level of Agreement 

“Over the past 3 months, managers have reduced the 

time between events being reported and follow-up 

actions being completed.” 

M = 3.14 

SD = 0.90 

M = 4.00 

SD = 0.93 

“Over the past 3 months, changes in managers’ 

patient-safety event follow-up actions have reduced 

the probability of a procedure/treatment variance 

event and/or a witnessed fall event occurring .” 

M = 3.14 

SD = 0.90 

M = 3.56 

SD = 0.82 

“I have been more likely to report a patient-safety 

event over the past three months due to shifts in 

managers’ follow-up actions following reported 

procedure/treatment variance events and/or 

witnessed fall events”. 

M = 3.71 

SD = 0.76 

M = 3.26 

SD = 1.16 

Social Validity Items Level of Satisfaction 

What is your level of satisfaction with any changes 

you have perceived over the past three months in 

managers’ follow-up actions following reported 

procedure/treatment variance events and/or 

witnessed fall events? 

M = 3.86 

SD = 0.69 

M = 3.76 

SD = 0.89 

What is your level of satisfaction with outcomes 

associated with any changes you have perceived 

over the past three months in managers’ follow-up 

actions following reported procedure/treatment 

variance events and/or witnessed fall events? 

M = 3.71 

SD = 0.76 

M = 3.82 

SD = 0.81 

What is your level of satisfaction with the patient-

safety event follow-up intervention techniques 

provided by the clinical effectiveness director as a 

part of the 2008 Patient Safety Collaboration 

between < hospital name > Medical Center and 

Virginia Tech? 

M = 4.14 

SD = 0.69 

(managers only) 

What is your level of satisfaction with the outcomes 

from using the recommended patient-safety event 

follow-up intervention techniques from the 2008 

Patient Safety Collaboration between < hospital 

name > Medical Center and Virginia Tech? 

M = 3.86 

SD = 0.69 

(managers only) 

Note.  Statements were rated using five-point Likert scales, ranging from strongly agree (5) to strongly disagree 

(1), and very satisfied (5) to very unsatisfied (1). Both scales were centered on neutral (3). Three respondents 

who completed the manipulation check portion of the survey instrument did not complete the items shown here. 
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Figure 1: A model of existing behavioral influences on patient safety outcomes. OBM inputs are 

added to influence hospital managers’ responses to medical errors. 
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Figure 2: Examples of intervention materials delivered to managers by the Clinical Effectiveness 

Director. Patient-safety event categories (procedure treatment variance and witnessed fall events) 

and event follow-up intervention types (active communication, individual feedback, and group 

feedback) targeted for intervention are indicated by total number of events, average impact 

scores, and relative frequencies appearing in italics within the histograms. 
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Figure 3: Number of patient-safety events reported per 1,000 patient days across the nine most-

frequently reported patient-safety events. The horizontal dashed line represents implementation 

of the intervention with managers targeting follow-up responses to procedure/treatment variance 

and witnessed fall events.  

*Patient-safety event category targeted for intervention. 
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Figure 4: Follow-up intervention impact scores across managers’ responses to the nine most-

frequently reported patient-safety events. The horizontal dashed line represents implementation 

of the intervention targeting follow-up responses to procedure/treatment variance and witnessed 

fall events. Months labeled along the x-axis correspond to the preceding months along the x-axis 

in Figure 3 and across the top of Table 6, as the event follow-up interventions which are 

summarized here occurred in the month following the month in which the events were reported. 

Additionally, months during which no patient-safety events were reported are indicated with 

arrows. 

*Patient-safety event category targeted for intervention. 
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Figure 5: Comparison of feedback interventions vs. no intervention used across managers’ 

responses to the nine most-frequently reported patient-safety events. Intervention use is 

expressed as a percentage, calculated by dividing the monthly total number of patient-safety 

events in each category by the total monthly number of occurrences for each intervention code in 

each category.  The horizontal dashed line represents implementation of the intervention with 

managers targeting follow-up responses to procedure/treatment variance and witnessed fall 

events. As in Figure 4, months labeled along the x-axis correspond to the preceding months 

along the x-axis in Figure 3 and across the top of Table 6, as the event follow-up interventions 

which are summarized here occurred in the month following the month in which the events were 

reported. Additionally, months during which no patient-safety events were reported are indicated 

with arrows. 

 *Patient-safety event category targeted for intervention. 
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Appendix A: Intervention manipulation check and social validity questionnaire 

 

< Hospital name > 
PATIENT SAFETY SURVEY 

1. Are you a manager? 
 
Yes         No 
 
2. Do you recall any reported occurrences of a procedure/treatment variance event or a witnessed 
fall event in the past 3 months? (select one): 
 
Procedure/treatment variance        Witnessed fall       Both         Neither 
 
 
3. If you answered ‘yes’ to item #2 above: 
 
Do you recall what if any follow-up actions were taken by managers in response to these patient-
safety events? 
 
(select all that apply): 
 
a. Manager made person(s) involved aware the event had occurred 
 
b. Manager made entire unit staff aware the event had occurred 
 
c. Manager discussed the event with the person(s) involved 
 
d. Manager discussed the event with entire unit staff 
 
e. Manager told person(s) involved how to prevent similar events in the future 
 
f. Manager told entire staff how to prevent similar events in the future 
 
g. Manager and person(s) involved specified a plan to avoid similar events in the future 
 
h. Manager and person(s) involved specified a plan to avoid similar events in the future  
    and shared the plan with entire unit staff 
 
i. Manager praised employee(s) involved for doing the right thing to avoid patient harm 
 
j. Manager reprimanded employee(s) involved for not doing the right thing to avoid  
   patient harm 
 
k. Manager changed the physical environment to prevent similar events in the future 
 
l. Manager took no action 
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4. Indicate your level of agreement with the following statement: “Over the past 3 months, 
managers have reduced the time between events being reported and follow-up actions being 
completed.” 
 
Strongly agree          agree                   neutral                    disagree           strongly disagree 
 
5. Indicate your level of agreement with the following statement: “Over the past 3 months, changes 
in managers’ patient-safety event follow-up actions have reduced the probability of a 
procedure/treatment variance event and/or a witnessed fall event occurring .” 
 
Strongly agree          agree                   neutral                    disagree           strongly disagree 
 
6. Indicate your level of agreement with the following statement: “I have been more likely to report a 
patient-safety event over the past three months due to shifts in managers’ follow-up actions 
following reported procedure/treatment variance events and/or witnessed fall events”. 
 
Strongly agree          agree                   neutral                    disagree           strongly disagree 
 
7. What is your level of satisfaction with any changes you have perceived over the past three 
months in managers’ follow-up actions following reported procedure/treatment variance events 
and/or witnessed fall events? 
 
very satisfied                 satisfied            neutral            unsatisfied          very unsatisfied 
 
8. What is your level of satisfaction with outcomes associated with any changes you have 
perceived over the past three months in managers’ follow-up actions following reported 
procedure/treatment variance events and/or witnessed fall events? 
 
very satisfied                 satisfied            neutral            unsatisfied          very unsatisfied 
 
9.  (managers only) What is your level of satisfaction with the patient-safety event follow-up 
intervention techniques provided by the clinical effectiveness director as a part of the 2008 Patient 
Safety Collaboration between < hospital name > Medical Center and Virginia Tech? 
 
very satisfied                 satisfied            neutral            unsatisfied          very unsatisfied 
 
10. (managers only) What is your level of satisfaction with the outcomes from using the 
recommended patient-safety event follow-up intervention techniques from the 2008 Patient Safety 
Collaboration between < hospital name > Medical Center and Virginia Tech? 
  
very satisfied                 satisfied            neutral            unsatisfied          very unsatisfied 
 
 

 

 

 


