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I. INTRODUCTION 

 
The Doctor of Public Health program administered through the Department of Health 

Policy and Management is focused on healthcare management and leadership1. 

Programmatic emphasis is on measuring, monitoring and improving the clinical and 

financial performance of health-services organizations, as well as the training of leaders 

for organizational change1.  Per the guidelines of this program, I have selected the 

‘Workplace Challenge’ option for the format of my dissertation.  Under this format, I 

have completed a practice-based project focused on improving multiple aspects of 

organizational performance.  The performance improvement effort was focused within 

the Department of Emergency Medicine at The Johns Hopkins Hospital.     

 The format of this dissertation follows the design of the workplace challenge as 

outlined by the Department of Health Policy and Management.  This format is relatively 

new and somewhat uncharted and lacking in precedent.  The layout for this workplace 

challenge involves first identifying an organizational need and then developing a plan for 

a new program or service to address that need.  Programmatic design, and its rationale, 

are then followed by a description of programmatic evaluation.  This evaluation includes 

evaluation design, program logic, and a discussion of results.  Consequent  to results, a 

depiction of organizational outcomes and impact is presented.  This is followed by an 

economic evaluation of the study and its implications for program management.  The 

economic evaluation largely takes the format of a cost-benefit analysis.  The 

dissertation concludes with a discussion of implications and summarizes the lessons 

learned through the ‘workplace challenge’ experience.  The role of leadership, 

implications for management, and policy implications are also examined.   
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BACKGROUND 
 

The Department of Emergency Medicine has roots that began in the original “Accident 

Room” at The Johns Hopkins Hospital (JHH).  As the use of ambulances was not yet 

prevalent, police patrol wagons would bring patients to this two-bed facility, where the 

injured were cared for free of charge.2  In the 1950s, Johns Hopkins created the 

Emergency Squad Doctor Plan, in which an on-call physician would go to an accident to 

provide on-the-scene patient treatment.2  The Emergency Medicine residency program 

at Johns Hopkins began in 1974 as a program within the Department of Surgery.  In 

1982, Emergency Medicine became a division within Surgery.  In 1994, the Department 

of Emergency Medicine was established as a full, independent academic department 

within the School of Medicine,2 with Dr. Gabor D. Kelen as its first professor and chair. 

Today, the Department of Emergency Medicine continues to grow.  Emergency 

Department visits exceed sixty-five thousand patients per year, with FY13 volume at a 

record 66,527 patients (above the 50th percentile for US academic and academic-

affiliated teaching hospitals,3 that are included in the annual survey of emergency 

departments conducted by the Society for Academic Emergency Medicine’s Academy 

of Administrators in Academic Emergency Medicine).  The admission rate ranges 

between 25.1% (FY09) and 22.2% (FY12).  (The FY13 rate was 22.7%).  In FY11, 

29.2% of The Johns Hopkins Hospital’s patients were admitted through the Emergency 

Department (ED).3  The Department’s clinical operations have recently moved into a 

new facility four times larger than where they began; the residency program expanded 

from three to four years; and research space expanded by 5,900 square feet in 2011.   

In May 2012, the ED moved from a 50-bed facility (including 4 beds in hallways) 

to a new 73-bed facility with all private patient rooms.  The 73 beds are comprised of 6 

trauma, 16 urgent care, 26 acute care, 17 observation and 8 psychiatric beds, and place 

the ED in the ~60th percentile of peer institutions for total licensed beds.3  In FY11, the 

ED saw 1,740 patients per bed, placing it well above the 75th percentile of peer 

institutions.4  Current staffing is comprised of 90 provider (“provider” is a generic term 

encompassing physicians, physician assistants, and nurse practitioners) full time 

equivalents (FTE, a unit of 40-hour-per-week staff) (including residents), 89 nursing 
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FTEs, and 184 other FTEs.  The ED has computerized radiography capability in each 

trauma room with view capability at every computer; bedside ultrasound; a radiology 

suite with direct radiography, dual scanning (2x128 slices) CT scanner, and a bariatric-

capable MRI; and an electronic documentation and patient-management system.   

The Pediatric Emergency Department is a separate entity from the “Main” ED.  

The two departments, however, currently share the same electronic documentation and 

patient-management system called Allscripts.  Because of this fact, decisions that 

impact clinical documentation (for both providers and nurses) are typically made jointly 

since systematic changes impact both departments.  In the context of this study, 

programmatic goals relate only to the “Main” ED.  All of the planning and work regarding 

changes to the electronic system, however, were undertaken in a joint and collaborative 

fashion involving the aligned efforts of both emergency departments.  

 

SIGNIFICANCE 
 

Socioeconomic effectiveness is a measure of organizational performance relative to 

social, economic and workforce variables.  Quinn et al suggest that this concept of 

effectiveness incorporates measures of financial output and profitability, human capital 

factors such as employee loyalty and job satisfaction, and social welfare.132  The 

program described in this dissertation was intended to improve socioeconomic 

effectiveness in the Department of Emergency Medicine.  This was achieved by building 

a facility billing program that emphasized the full capture of nursing effort (by 

maximizing compensated work and documenting non-billable labor) to improve 

financial, human capital and social outcomes.  Physician effort was outside the scope of 

the program, and beyond the scope of this dissertation. 

According to Tang et al. in JAMA (2010), from 1997 to 2007 ED visits in the U.S. 

increased by 23.1%, while the U.S. population grew only 12.5% in that timeframe.  

Adults with Medicaid represented the segment with the largest increase in visits.5  

During this same period, the number of EDs in the U.S. fell by 5%.5  The ED at The 

Johns Hopkins Hospital has seen roughly a 20% increase in volume between 1997 and 

2012, with a 6% rise occurring between 2011 and 2012.  Medicaid patients represent 
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the largest segment in the ED, rising from 33% of all patients in FY10 to 41% in FY12.  

The percent of patients who leave the ED without being seen by a provider (LWBS) is in 

the 75th percentile, while the percent of patients who leave against medical advice 

(AMA) is the highest in the nation for U.S. academic and academic-affiliated teaching 

hospitals.3  This is indicative of a system not able to absorb its input volume efficiently.  

Concurrent with these stressors, increasingly “managed care and government payers 

[demand] greater ED efficiency and lower costs.”6  Positive financial outcomes and 

alignment between staffing levels and clinical demand allow the ED to adjust to meet 

growing demand and maintain an efficient entry portal for hospital admissions.  Societal 

reliance on ED care as a substitute for primary care necessitates preserving the viability 

of EDs, even in markets where they are programmed to lose money (such as at JHH).  

Such challenges necessitate ever-improving financial outcomes and budget 

alignment, particularly if an ED plans to adjust capacity to meet growing demand.  This 

is important at the hospital level because EDs generate “a sizable and growing portion 

of inpatient admissions,” contributing to the hospital’s economic viability.7  According to 

Sacchetti et al. (2002), “Revenue generated by ED visits is a major contributor to overall 

hospital revenue [sic],” generating 34% of total hospital charges.8  As an example, in 

FY11, 36.5% of total JHH discharges were initially admitted to the hospital through the 

ED, generating 28.1% of total hospital inpatient charges.9  These figures were even 

higher in FY13, with 40.7% of total JHH discharges admitted thru the ED, generating 

30.4% of total hospital inpatient charges.9  Each EMS admission from the ED 

represents a total net margin of $971.10   

As published in the proceedings of the 9th International Congress on Nursing 

Informatics, in the last 20 years, nursing workload and intensity in the U.S. have 

“soared.”11  From a workforce perspective, frustrations associated with increasing 

patient volume and patient complexity/acuity12 erode nursing morale,13,14 thus 

increasing staff turnover.15-17  Nurses at the JHH ED indicate that their morale suffers 

when crowding conditions adversely impact quality and timeliness of patient care.18  The 

year 2011 saw a nursing turnover rate of 43% in the JHH ED.19  The program proposed 

here, which emphasizes capturing nursing effort to better align staffing levels with 

patient demand, is hypothesized to improve human capital outcomes such as budgeted 
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nursing resources and employee satisfaction.  This is significant organizationally, 

because staffing levels that are properly aligned with patient needs contribute positively 

to quality of care, staff and patient satisfaction, and patient throughput.20-22  This 

proposed work is also relevant from a societal perspective, as demand for emergency 

nursing is projected to increase in the context of a rising overall nursing shortage.23  The 

topmost recommendation for the emergency nurse workforce by Schriver et al. (2008) is 

to improve the workplace environment.  They stated: “Key to improving the workplace 

environment is addressing the adequacy of nursing staffing within the ED” and “Meeting 

targets for appropriate ED nurse-to-patient ratios needs to be a priority for hospital 

administrators…”23  The endeavor proposed here comports exactly with this 

recommendation.   

The project’s hypothesis – that maximizing nursing clinical care effort capture 

through a comprehensive facility billing program can improve socioeconomic 

effectiveness in the ED – has not heretofore been explored in depth, and evidence 

supporting this method has not been comprehensive.  For example, a review of the 

literature about organizational, socioeconomic, economic, and cost effectiveness in the 

ED yielded studies related to clinical and cost effectiveness of assorted ED-based 

interventions on various patient types (e.g., asthma, chest pain, alcohol)24-30; 

socioeconomic disparities in care delivery or access to care31-34; or to patient care 

efficiency as it relates to teamwork, wait times, patient throughput, patient satisfaction, 

etc.35-41 but not related to improving overall departmental effectiveness.  

 According to Baraff et al. in the Annals of Emergency Medicine, facility costs 

(which include nursing costs) comprised an average of from 34% to 42% of ED costs for 

all patients and averaged 50.9% of costs associated with “non-urgent” ED visits.42  

Despite this, Williams (1996), and Grannemann (2006), pointed to the dearth of studies 

on exploring methods to manage facility costs, maximize billing for appropriate costs 

and enhance collections.43,44  While Leeth et al. (2004) reminded us that a “lack of 

[nursing] clinical documentation is a leading cause for denials and underpayments,”45 

the literature related to billing practices and improvement in the ED is dominated by 

studies related to professional fee (physician) billing46-56 or to how ED nurses can 

support professional fee (informally “profee”) billing.57,58  Thus, literature on improving 
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documentation in the ED tends to focus not on nurses, where effort capture is direct, but 

on physicians and residents.49,57,59-62 

Governments and insurers require “accurate measures of nursing service” to 

appropriately reimburse hospitals.63  Today in the U.S., Medicare and third-party payers 

reimburse hospitals for nursing care by bundling those services with fixed charges 

described as room and board.64-66  As such, “nursing care is not billed per patient for the 

number of hours of care delivered,” preventing accurate costing of such services.67  

According to Beswick (2010), an “acceptable billing and reimbursement model for 

nursing” has yet to be developed.64  Thus, the preponderance of literature on nursing 

billing and nursing workload measurement is focused on reimbursement models and 

methods that capture the variability of nursing care associated with inpatient hospital 

stays, by including nursing diagnosis, interventions, outcomes and nursing intensity.11,64-

70  The ED, however, is the only place in the hospital where actual nursing time is 

captured in a fairly direct and standardized method across the U.S.71  In this method, 

one of three described by Giovannetti (1984),72 “patients are independently assessed 

[by a nurse] on the basis of their need for each task or activity and the outcomes of the 

assessment yields [sic] a unique care time for each patient.”73   

Literature on the relationship between documentation and effort capture, and 

between effort capture and organizational (socioeconomic or otherwise) effectiveness is 

sparse.  Examples were usually focused on cost-containment efforts, improved 

efficiencies, or both.45,74-77  Sacchetti et al. (2001) propose using ED billing data “to 

monitor… performance improvement projects”78 while others indicate its usage for 

patient surveillance and monitoring.79-83  Work measurement and effort capture studies 

of nurses and providers “are rare.”84  While studies by Hollingsworth, et al. (1998), 

Cornell, et al. (2010), and national research initiatives such as The Robert Wood 

Johnson Foundation’s "Transforming Care at the Bedside," described the allocation of 

nursing and physician time spent in direct and indirect patient care,84-87 such studies did 

not inform us as to how to maximize that time by ensuring it was billed, documented or 

otherwise accounted for.  Without this step, the value of this time was not optimized.  

This study attempted to redress some of these shortfalls.  According to Heslop (2012) 

and Welton (2006), “further research is required on the frameworks or conceptual 
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models to represent the work of nurses that could potentially yield data for reliable 

nursing workload measures.”63,67 

 
OVERVIEW 

 

Objective:  This study was undertaken to create and examine a theoretical 

programmatic framework designed to improve socioeconomic effectiveness in the ED.   

 

Methods:  At the Johns Hopkins Hospital ED, our study utilized a case study design as 

its framework.  We will then test the theoretical framework of our study through both 

literal and theoretical replication across multiple EDs to generalize the case studies to 

theory.  That testing will employ a holistic multiple case study design, but is outside the 

scope of this dissertation. 

The conceptual framework of the case study involved a program centered on 

maximizing nursing clinical care effort capture as a method to achieve improvements 

along three socioeconomic axes that collectively drove organizational effectiveness.  

The study team – a multidisciplinary assembly of clinical and administrative 

practitioners, subject matter experts from the ED and the hospital, and key opinion 

leaders from among the nursing staff – proposed fourteen “programmatic activities” 

designed to address identified shortcomings in nursing effort capture and to maximize 

compensated work through enhanced billing practices.  These fourteen action items, 

grouped under three intervention areas, composed the Facility Billing Program that was 

our programmatic intervention.  The activities of this billing program were structured to 

elicit short- and intermediate-term outcomes hypothesized to produce specific long-term 

departmental outcomes.  This hypothesis was initially tested via a pilot program to 

improve nursing effort capture and improve revenue generation. 

The long-term departmental outcomes of the billing program were grouped into 

eight measures hypothesized to quantify the effect of the intervention.  They were then 

aligned under three outcome constructs.  The constructs were Financial Outcomes, 

Human Capital Outcomes, and Social Outcomes.  Each construct represented one of 

the aforementioned socioeconomic axes along which the ED operated and which 
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collectively drove its organizational effectiveness.  As the eight outcome measures 

improved, we hypothesized the three outcome constructs they represented would also 

advance, and collectively energize improved socioeconomic effectiveness – the 

strategic outcome of this performance improvement initiative.   

  

Results: In this study, we found that we were unable to demonstrate a relationship 

between clinical effort capture and workforce outcomes.  We found that social outcomes 

were improved.  The study reduced organizational risk by eliminating out-of-date patient 

charges and enhancing the level of compliance built into our patient billing structure.  

We found evidence suggesting a positive association between study efforts to capture 

clinical output and positive financial outcomes.  Such was the case in both our outcome 

measures of interest – revenue and production efficiency.  The net programmatic 

benefit of our effort capture project was $1,198,703 in revenue during FY13.  Our 

program also improved the production efficiency of the nursing workforce.  Controlling 

for observation RVUs, we observed an improvement of $0.73 (p<0.01, 95%CI: $1.26-

$0.20) in the marginal product of capital between baseline and intervention timeframes.   
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SECTION II  

~~ PROGRAMMATIC DESIGN ~~ 

OUTLINE 
 

1. Programmatic Design: Plan for a New Program 

2. Interventional Design and Methodology 

3. Multiple Case Study Design 

4. Organizational Resources  
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II. PROGRAMMATIC DESIGN 

PROGRAMMATIC DESIGN:  PLAN FOR A NEW PROGRAM 
 

This study was designed to improve socioeconomic effectiveness in the ED.  The 

conceptual framework for our program centered on maximizing nursing clinical care 

effort capture as a means to achieve improvements along three socioeconomic axes 

that collectively drive organizational effectiveness.  Capturing nursing effort was 

achieved by maximizing compensated work (through enhanced billing practices) and 

documenting non-billable labor to more accurately measure and describe the scope of 

nurses’ clinical work.  This was done in the context of a facility billing program (the 

programmatic intervention), and was hypothesized to lead to improvements in financial, 

workforce and social outcomes in the emergency department.  Figure 1 illustrates the 

conceptual model.  

 

This conceptual model started out as a design concept focused on creating a 

billing maximization effort to contend with the ongoing economic downturn in 2011.  I 

first identified how we could effect change and where that effort should focus relative to 

Figure 1:  Conceptual Model 
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facility billing.  This led to the realization that practice and culture change would be 

needed among the nursing staff in order to sustain any effort.  During discussions with 

the former Chief Operating Officer of the Bayview Hospital and with the current Chief 

Administrative Officer of the ED, we recognized that practice and culture change, if 

stimulated properly, would have a positive impact on workforce outcomes, not just 

revenue.  Thus, the scope of outcomes would extend beyond just economic 

effectiveness, we hypothesized, and favorably contribute to socioeconomic 

effectiveness.  As we began to examine the activities that would affect each of the 

intervention categories, we developed the concept of the facility billing program and 

some of the actions that later became interventional activities.  

The project goal was theory development focused on enhancing socioeconomic 

effectiveness, which we hypothesized could be improved by building a facility billing 

program that emphasized capturing nursing clinical effort via optimal billing practices.  

As configured at the start of the study, the department’s facility billing program was 

actually a charge compliance program.  Charge compliance was maintained as a facet 

of the program, rather than as its central theme.  The new program targeted three 

distinct areas of clinical care interventions.  “Interventions” are defined by the Maryland 

Health Services Cost Review Commission (HSCRC) as “clinical activities performed 

across the spectrum of care such as assessment, examination, monitoring, provision of 

care, disposition, etc.” 88  The three areas were activities that – at the project’s inception 

– were a) currently documented and billed, b) documented and not billed, or c) not 

documented and not billed (see bottom of Figure 1).   

Documented and Billed: Clinical interventions that were documented and billed 

prior to the new facility billing program (“programmatic intervention”) were 

subcategorized into those interventions that nurses routinely documented and those 

that nurses under-documented (Figure 1).  Nursing interventions routinely documented 

were likely to be those which were high-frequency, easy-to-document (see below), or 

had received previous scrutiny either through nursing education efforts or through billing 

audit follow-up.  Examples of such interventions were triaging a patient, administering 

medications, and taking vital signs.  Easy-to-document tasks were simple for nurses to 

find in the ED’s electronic clinical documentation system (called Allscripts), and did not 
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require a large number of “clicks” to either find or select.  Interventions which were 

under-documented were either well-documented by some nurses and under-

documented or undocumented by others, or they were sometimes documented and 

sometimes not documented by the same nurse.  For instance, some interventions were 

well-documented when nurses were not overwhelmed with patients, but when the ED 

was extremely busy or when nurses covered for one another, the frequency or accuracy 

of documenting these interventions fell.  Examples of under-documented interventions 

were administering comfort measures, and providing patient and family updates.  

Under-documented interventions represented uncompensated effort, since the nurse 

performed the task but it could not be billed as it was not documented.  Our program 

was designed to minimize undocumented and uncompensated effort. 

Documented and Not Billed:  Clinical interventions that were documented and not 

billed fell into two categories as well.  Some were billable (i.e., could be charged to the 

patient) while others were not.  There were several reasons that may explain why an 

intervention that was documented by a nurse and was billable was not being billed.  

One reason was that the intervention may simply not have been connected as a billing 

element in the Allscripts documentation system.  Thus, when the system calculated 

billable items, an intervention not connected as a billing element would not figure into 

the calculations that composed the patient’s level of billing.  The colloquial term for this 

is “hooked to billing.”  Interventions were not hooked to billing possibly because at the 

time of system implementation they were unbillable, thought to be unbillable, or simply 

overlooked.  Additionally, some billable items may not have been hooked to billing 

because the intervention could be performed by either a physician or a nurse (e.g., 

patient allergies).  In such cases, to avoid double-billing the patient for the same 

intervention, the billing was deferred to the physician practice (professional fee) rather 

than the hospital (facility charge); thus, the intervention was not hooked to (facility) 

billing.  Another reason that may explain why an intervention that was documented by a 

nurse and was billable was not being billed was that the department was not aware that 

the item was not hooked to billing.  (Before the programmatic intervention there was no 

routine comprehensive reconciliation of all nursing interventions against all items 

hooked to billing).  Also, the department may not have been aware that the item in 
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question was actually billable and that such an intervention could legitimately have been 

connected as a billable element.  Regardless of rationale, any billable intervention that 

was documented but not hooked to billing represented opportunity in the form of 

uncompensated effort (the only exception being those items billed via professional fee). 

Falling into the second category of documented and not billed items were those 

clinical interventions that were unbillable for regulatory compliance reasons.  There 

were a few reasons that explained why an intervention was “unbillable”.  First, the 

activity may not have met HSCRC criteria.  For example, services rendered after 

discharge are unbillable.  Such services may be follow-up phone calls by nurses or case 

managers to a patient’s home, care provided in the ED while a patient is awaiting 

transport to another facility (when extended care service criteria are not met), or 

monitoring or management of patients “boarding” in the ED (still waiting in the ED after 

a decision has been made to admit them as inpatients).  Second, the activity was 

related to organizational inefficiency, and thus not billable.  One such example is ED 

nurses having to “call report” to an inpatient unit about to accept an admission from the 

ED.  Occasionally, when the ED nurse called the unit to provide the patient’s 

information, the receiving unit indicated they were not ready to receive the report.  

When this happened, the nurse was forced to call back, sometimes several times.  Each 

time, except for the first, was unbillable as it resulted from disorganization.  Another 

example of disorganization was when a nurse cleaned a patient room (typically between 

patients).  This service should have been performed by Environmental Services staff 

(who are hospital, not ED, employees), but their lack of responsiveness and speed often 

prompted the nurse to clean the room, rather than wait for Environmental Services.  

This activity, typically 3-5 minutes (citation) in duration, was unbillable nursing time 

caused by organizational inefficiency.  Similarly, unbillable nursing time occurred when 

nurses were forced to transport patients due to lack of availability or responsiveness 

from patient escorts or support associates (whose role it is to transport patients).  Third, 

administrative tasks are considered unbillable according to the HSCRC (the rate 

regulating entity in Maryland).  Examples of such tasks were restocking supplies, 

checking equipment for functionality, and providing meal trays to patients.   
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Not Documented and Not Billed:  Some interventions were neither documented 

nor billed.  In accordance with HSCRC guidelines, “Patients are not to be [sic] charged, 

nor an RVU1 reported for a service or task that is not documented.”88  Interventions that 

were not documented and not billed were either billable (had they been documented) or 

unbillable.  Those that were unbillable (for regulatory reasons) represent “uncaptured” 

effort.  An example would be labor that was not included in any measure or description 

of the scope of ED nurses’ work (for budgeting, cost calculation, or otherwise).  Those 

interventions that were billable represented a missed opportunity to bill and thus 

uncompensated labor.  As they were undocumented, they, too, represent uncaptured 

effort. 

Undocumented interventions either existed in the Allscripts software template or 

were missing.  Those that were included were likely not documented by nurses because 

they were not easy to use, requiring “too many clicks” to either find or select.  Other 

reasons were lack of education or lack of emphasis on documenting a particular 

intervention.  Some interventions went undocumented as they did not exist in Allscripts.  

The nurses were doing the work, but the system did not require or allow them to 

document their effort.  Whatever the reason for this was, such interventions needed 

identification and a subsequent decision about their potential inclusion in Allscripts.  

Adding too many items to Allscripts would increase the burden of documenting and 

could be counterproductive.  Thus, a deliberate review of each item was needed while 

maintaining perspective of the added effort that documentation itself creates.  Items that 

were added to Allscripts would be billed if appropriate and their inclusion would enable 

the ED to measure and describe the scope of nurses’ clinical work more accurately.  

Those not included would nevertheless be captured by this project and would thus also 

be included when examining the scope of nurses’ work in the future.   

 As an early illustration of the above discussion, some examples are discussed 

next.  During the pilot phase of the facility billing program, two instances of interventions 

that were not documented and not billed were identified.  Case managers, who were 

                                            
1 RVU is the unit of measure for facility billing revenue is the “relative value unit” (RVU). In the State of Maryland, hospital rates are 
set by the HSCRC, with approved rates being applied to all payers.  For facility billing, charges follow a tiered structure based on 
facility resources provided, generally attributed on a per patient basis by minutes of nursing clinical care time documented.   
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nurses employed by the ED, did not document their work in Allscripts, and the 

department did not bill for their time.  Since certain aspects of case management met 

the criteria for clinical care time, as defined by the HSCRC, this represented a missed 

opportunity to both bill and capture the amount of work the case managers performed in 

the course of their intervention with patients.  Likewise, certified nursing assistants 

(CNAs) who functioned as “sitters” (sitting with a patient to ensure no harm came to that 

patient) were performing a necessary clinical function that was not documented nor 

billed.  Previously, this function was performed by security officers, who did not 

document and for whom the ED cannot bill.  To reduce security labor costs, this role 

was shifted to CNAs.  Although Corporate Compliance had indicated that this activity 

cannot be billed to the patient (i.e., it is unbillable), documenting the task in Allscripts 

allowed the effort to be captured, when previously it was not.  This approach would at 

least recognize the effort, leading (we hypothesized) to potential workforce benefits.  

Other opportunities like these were identified as part of this program and are discussed 

later in this dissertation. 
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INTERVENTIONAL DESIGN AND METHODOLOGY 
 

Our interventional design centered on a program composed of a group of activities that 

were designed to elicit a suite of outcomes along the aforementioned socioeconomic 

axes.  To accomplish this, each activity was aligned with one or more of the three 

distinct areas of clinical care interventions discussed above.  The nature of this 

alignment is depicted in Figure 2 to the 

left.  Fourteen “programmatic activities” 

were proposed.  These were:   

1. Review percent documented report 

monthly 

2. Monitor for and address problems  

3. Monitor practice via hybrid audits 

4. Team leader chart audits  

5. Identify and educate underperformers 

6. Incentivize high performers (develop 

an incentive program) 

7. Conduct time studies of all billable 

nursing procedures 

8. Observational audits 

9. Update billing definitions 

10. Create and reconcile list of 

documentable items not hooked to 

billing 

11. Benchmark billable procedures 

against other EDs. 

12. Review 2010 external audit for 

opportunities 

13. Reconcile provider orders against 

billable procedures 

14. Reconcile provider orders against 
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other EDs 

A detailed discussion of the design (as originally conceived) and methodology 

associated with each of these programmatic activities follows.  During implementation, 

some activities were modified for various reasons from their original design.  Those 

cases are discussed in the implementation section below. 

 

1. Review percent documented report monthly.  During each week of the 

study, the ED produced an Excel based report called “Billing Level Analysis FY11 - 

FY13 Individual Billing Items NO Admits-LBTs-Expired-Obs.”  The report excluded 

patients who were admitted, left before triage (LBT), passed away (expired), and those 

in Observation status (Obs).  Fifty nine billing elements were individually depicted in this 

report (each in its own tab).  Each item was graphed to depict the proportion of visits at 

which it was billed over time.  Once a baseline was established (e.g., previous fiscal 

year levels), trends upwards or downwards alerted the reader as to changes in the 

frequency with which the item was billed.  A monthly review of this report, with follow up, 

was the programmatic activity designed to identify and investigate changes in billing that 

might signal changes in nursing documentation activity.  The methodology utilized 

involved each of the 59 elements in the report being reviewed monthly by the Co-Chairs 

of the Facility Billing Committee (FBC); and items of interest added to the agenda of 

FBC meetings.  Items of interest consisted of nursing interventions with upward or 

downward trends (both near-term and long-term trends).  Upward trends were 

investigated to identify and link to programmatic, operational, or educational 

interventions with a positive impact on nursing documentation and/or billing activities.  

Upward trends were also monitored by Corporate Compliance to ensure no 

interventional changes overwhelmingly favored the institution at the expense of fair 

patient treatment.   

 Downward trends were likewise investigated when the trend was unanticipated.  

The FBC worked with the billing staff, nursing leadership and the department’s data-

analysis team to analyze and understand these trends.  Once causes were identified 

(whether related to billing or documentation practice or other operational changes in the 

ED), interventions were developed and implemented to counter the declining trend.  
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Those elements were then tracked prospectively to determine if the intervention was 

successful.    

    

2. Monitor for and address problems.  Initially conceived as a general 

intervention, in which problems with billing would be identified and addressed quickly, 

this intervention was quickly subsumed into intervention #1, “Review percent 

documented report monthly,” which identified problems and served as the platform from 

which to address and track them.  Monitoring for problems also took the form of nursing 

leadership’s encouraging feedback from front-line nurses about their ongoing 

experience and perspective with the documentation system as changes were made and 

nursing practice was adjusted to meet the objectives of this program.  Examples of this 

are discussed in the outcomes section below.  

 

3. Monitor practice via hybrid audits.  The existing mechanism to monitor 

nursing compliance with standards of practice enumerated in The Johns Hopkins 

Hospital Interdisciplinary Clinical Practice Manual (ICPM) and ED Policy Manual was a 

manual chart abstraction process.  This manual records review, called a nursing 

documentation audit, was conducted monthly by one of the department’s Clinical Nurse 

Specialists.  The purpose of the audit was to ensure nursing performance was 

compliant with institutional standards of practice and that clinical documentation 

reflected institutional policies.  This audit assessed nurses' documentation skills and 

consistency between the care prescribed and the care provided to our patients.  Clinical 

documentation served as the proxy for nursing performance.  For example, reassessing 

a patient’s level of pain within one hour of administering pain medication is an 

institutional standard.  The nursing documentation audit looked at the record for 

documentation of such reassessment within one hour of administration (all actions in 

the electronic record were automatically time stamped) to ensure compliance.   
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 The audit examined 29 items across 10 patient care practice areas.  Because 

the audit was limited by the amount of time the Clinical Nurse Specialist could devote to 

this task, the number of patient medical charts reviewed was limited.  Between 

December 2011 and February 2013 the median number of patient records audited was 

30.5 per month (range 23-55).  Figure 3 below shows a small excerpt of the nursing 

documentation audit.  The complete audit is shown in Appendix A: Hybrid Audit, Annex 

A:  Nursing Documentation Audit Tool and Results.  The audit shown is complete 

through May 2013, because, as of October 2013, the Clinical Nurse Specialist had not 

had time to complete the subsequent months (demonstrating another deficiency in the 

existing process).  The exerpt below shows six audit items in three patient care practice 

areas.  These areas, in the gray rows, are “Full set of Vital Signs” (abbreviated “VS”); 

First Nurse Guidelines (abbreviated “FNG”), and Pain Evaluation.  For each 

documentation element (in white, in the first column), the figure shows a mean 

compliance rate for all charts audited that month.  Means greater than or equal to 90% 

are highlighted in green.  Those between 80% and 89% are in yellow.  Means less than 

80% are highlighted in red. 

 As stated above, the purpose of the audit was to ensure nursing performance 

was compliant with institutional standards of practice.  The purpose of this audit was not 

to ensure that documentation was thorough, routine, nor accurately represented the 

work of the nurse caring for the patient whose chart was reviewed.  In its present form, 

this audit had no relationship to billing maximization or effort capture.  It functioned more 

as a bellwether of problem areas in nursing documentation compliance, which, in turn, 

Figure 3: Excerpt from Nursing Documentation Audit Tool and Results 
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drove broad re-education efforts aimed at resolving the noted deficiencies.  As is 

evident by Figure 3, such efforts were not successful as poor compliance was 

consistent in some activities.  

 Our project sought to expand the scope, purpose and utility of this audit.  

Nursing leadership indicated that the scope of the audit was limited by the availability of 

resources.  Departmental administrative leadership had resources that could be 

allocated to this function, but with different functional expertise than that of the 

clinicians.  Utilizing Teece & Pisano’s (1994) perspective on dynamic capabilities theory, 

in which management “redeploys” organizational skill sets “to create new products and 

processes89”, we decided to bring together the expertise of the nursing team, with the 

chart auditing and reviewing skills of the billing team, to create a hybrid audit process, 

called the ‘Facility Billing/Nursing Documentation Audit Database’.  We hypothesized 

that a collaborative “hybrid audit” would allow the department to better evaluate nursing 

documentation, and broaden the population of records reviewed.  Dynamic capabilities 

theory emphasizes leveraging “inimitable combinations” of organizational resources that 

“cut across all functions” to achieve what Kohli and Grover (2008) call “business 

value”.90,91  Our concept was to blend different skills and technical competencies to 

achieve a process, in which the whole is greater than the sum of its parts.  Kogut & 

Zander (1992) refer to this as combinative capabilities – synthesis and application of 

knowledge from different sources to create growth and opportunity – and Kohli and 

Grover (2008) describe this as co-creation of differential value.91,92  Co-creation denotes 

the notion that value is attained by the activities of multiple, complementary resources 

engaged in a robust collaborative effort.91,93,94    

 The aim of the Facility Billing/Nursing Documentation Audit Database was to 

develop a web based nursing chart audit and facility billing/audit tool that allowed us to 

monitor nursing documentation.  The purpose of the monitoring would be varied: 1. 

Compliance with standards of practice; 2. Monitor the thoroughness/completeness of 

documentation for medico-legal reasons; 3. Improve billing capture; 4. As an 

instructional tool for the nurses; 5. To facilitate other programmatic activities described 

below.  The ease and accessibility of a web based tool would provide quick access to 

records (reducing a currently time consuming task), and facilitate more routine and 
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widespread documentation review.  This tool would streamline workflow, create a 

paperless process, enhance data capture (of auditors/reviewers), speed data entry, and 

improve performance record storage and data reporting.  The full scope document, 

detailing the design and features expected in this tool, is included in Appendix A: Hybrid 

Audit, Annex B:  Hybrid Audit Scope Document.   

 

4. Team leader chart audits.  Nursing team leader chart audits were also an 

existing practice in the ED.  The nursing organizational structure of our department 

follows a somewhat decentralized model95 that utilizes Team Leaders in lieu of a single 

nurse manager.  Team Leaders are Nurse Clinician Level III (NCIII) nurses charged with 

administrative leadership of teams of eight to ten nurses.  Team Leaders are 

responsible for providing each of their team members’ annual performance reviews.  As 

part of the review the Team Leader audits a single clinical record documented by the 

team member, to assess its completeness and compliance with nursing standards of 

practice.  This is essentially a personalized (to the individual nurse) version of the 

department-wide nursing documentation audit described in the previous section.  While 

an effective concept, the sample size is, of course, not meaningful96.  The rationale for 

auditing a single chart is that a more meaningful sample is disproportionately time 

consuming and that documentation shortfalls are captured broadly in the department-

wide audits and resultant department-wide nursing education (which we observed to be 

ineffective).  Lack of guidance in nursing clinical documentation is seen as part of the 

reason for poor documentation.97  
The interventional activity planned to address this was designed to leverage the 

newly designed hybrid audit.  This would provide Team Leaders a less time consuming 

method of assessing nurses’ documentation skills, consistency, and performance via 

clinical chart review.  The project’s initial goal was to increase the frequency of Team 

Leader chart reviews (with feedback provided to their team members individually) from 

annually to quarterly.  This would serve not only to increase the sample of charts 

evaluated for each ED nurse, but – more importantly – to keep the focus on 

‘documentation as a leadership priority’ in the forefront of the nurses’ minds.  A quarterly 

“reminder” of the need to thoroughly document all patient encounters – regardless of 



Dissertation - Final: Gai Cole Page 24 
 

prevailing conditions in the ED – including personalized performance feedback, was 

hypothesized to be a driving force in achieving the short-term project goals of ‘focusing 

on problem areas’ in documentation and ‘improving awareness among nurses’ (see 

figure 4a below).  Positive reinforcement during such encounters would also help attain 

the short-term goal of ‘improving recognition of performance’ (ibid).  Education 

regarding errors would serve to reinforce the interventional activity to identify 

underperformers and educate them (discussed next).  Given the potential value of this 

activity, the Director of Nursing has agreed to evaluate the possibility of having Team 

Leaders review multiple charts per team member, quarterly.  

 
5. Identify and educate underperformers.  The underlying methodology for a 

portion of this project involves change in conduct among the department’s nurses and 

awareness relative to clinical documentation and its role.  Identifying and educating 

underperformers was the interventional activity designed to facilitate shaping the 

conduct and awareness of our nurses.  We know that nursing performance can be 

shaped by practice-based education.98,99  Particularly, the audit and feedback method 

can be effective.100,101  Therefore, we coupled this effort with Team Leader chart 

audits so that feedback would be provided in combination with education as 

recommended by Grol and Grimshaw in The Lancet (2003) to reinforce 

uptake102.  Furthermore, this methodology ensures that feedback and education 

would provide professional context and be performance-based, specific, current, 

and supervisor led2.  Because the evidence suggests that educational 

interventions do not impart a persistent effect98,103-105, repetitive feedback and 

education are achieved via the quarterly Team Leader chart reviews discussed above.   

Recognizing that the effects of educational interventions are limited and that even the 

activities most associated with improved practice compliance (which were incorporated 

into the project’s interventional activities) could account for less than 20% of the 

variation in performance102, educational activities could not stand alone in this project.  

                                            
2 These were all considerations given that Grol and Wensing (2001) have suggested that effect size of the 
audit and feedback method of education may be moderated by type of feedback, its source and format, 
and frequency or intensity of presentation. 
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This is why our approach was multifaceted and incorporated a suite of interventional 

activities rather than just a few.   

 

6. Incentivize high performers.  Early planning revealed the need to integrate 

an incentive methodology into this project.106  Nurses working in staff positions 

traditionally have been compensated based on hours of work.107  Aligning pay and 

rewards with individual (and team) performance was seen as a valuable means of 

supporting and reinforcing the documentation standards established in this program.107  

Compensation based on improved compliance with documentation standards and 

departmental expectations, is consistent with the value that professionals (i.e., nurses) 

place on accountability for practice.107  The methodology to incentivize nurses to 

document better consisted of first identifying well performing nurses via the Team 

Leader chart audits.  These nurses’ names would then be published on a “High 

Performers Report,” coupled with public recognition from nursing leadership.  The 

incentive would come from the department in the form of a small reward along with 

public recognition from nursing leadership.  Blending nursing professional practice with 

the business aspect of providing patient care, and incentivizing nurses for their business 

contribution is not a new concept.  Hill (1989) writes about the McCauley Health Center 

in Michigan that developed a program of nursing promotion and incentive pay based on 

expense management and revenue generation achieved while “meeting or exceeding 

specific quality and business operations standards”.108  She describes McCauley’s 

program as one of “…pay for clinical and business performance.”  Others, too, have 

cited successful integration of nursing and business practice supported by incentives 

aimed at both clinical and commercial performance.109-112   

 

7. Conduct time studies of all billable nursing procedures.  There are 

several billing methodologies employed in U.S. Emergency Departments across the 

U.S.  Following are the most common: 

A. Billing based on minutes of time associated with each nursing interventions.  For 

example, Triage is 5 minutes, IV insertion is 10 minutes, giving medication is 2 minutes, 

etc.  Nurses document what procedures they perform during a patient encounter, and 
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the nurse or a biller then tabulates the sum of all the minutes for that encounter.  That 

total time (sum of minutes) is used to assign a billing level to the patient.  This billing 

level dictates the charges the patient receives.  This is the process used in our ED.  

B. Billing based on “points” is a similar process to billing by minutes.  Points are 

used to represent how long each nursing intervention lasts (relative to other 

interventions, not in actual time) or to represent the level of complexity of that 

intervention.  In this method, every nursing procedure has points assigned to it.  As with 

the previous method, nurses document what procedures they perform during a patient 

encounter, and the nurse or a biller then tabulates the sum of all the points for that 

encounter.  That total point level dictates the “complexity” level of the patient, which in 

turn is used to assign a billing level to the patient.   

C. Billing based on the highest complexity intervention is the third method.  Here, 

assigning a billing level to a patient is based on the most complex nursing intervention 

that patient received during their ED encounter.  The premise is that the highest 

complexity procedure tends to be an indicator of the overall level of involvement of that 

particular patient encounter.  Of the three methods, this is the least precise.    

 With regard to ED bills which we based on nursing minutes:  Time billed should 

be commensurate with the ED’s particular time standards71; however, at the onset of 

this project it was not.  Instead, time standards had been adopted (with Compliance 

approval) from a community hospital in Maryland.  Time standards from that hospital did 

not include documentation time (the time it takes a nurse to enter a note in Allscripts), 

which, by HSCRC standards, is a billable component of patient care in the ED.  To 

minimize the variance between billed and actualized nursing clinical effort, capturing the 

precise time of each intervention and the documentation time associated with it was 

critical.63  A detailed descriptive study of the time associated with each nursing 

intervention was the programmatic activity designed to unify documentable activities 

with the actual time they required.  The closer the two were to each other, the more 

accurate a proxy billing data would be for volume of nursing clinical effort. 

 Observational time studies of common nursing (nurse and clinical tech) 

procedures were conducted in the Main and Pediatric Emergency Departments.  The 

objective was to determine the average time that common procedures take to perform in 
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order to update resource times for facility billing charges.  The Compliance Department 

was integral to our process to ensure no non-billable activities were incorporated into 

the times associated with each procedure.  Although the Main ED fell under the 

Department of Emergency Medicine and the Pediatric ED fell under the Department of 

Pediatrics, both EDs shared the same clinical documentation system – Allscripts.  Since 

Allscripts could not be compartmentalized, changes made to it affected both EDs.  

Because of this, decisions which impacted either clinical documentation or facility billing 

had to be made collaboratively by both departments working in concert.  Since the 

original (prior to the project) 66 nursing interventions in Allscripts that were linked to 

billing were charged the same time in both EDs, any changes to them had to reflect the 

operations of both EDs’ nurses.  As a result, the time study intervention was configured 

for and results applied in both EDs.   
 

8. Observational audits.  Some of the other activities and strategies of this 

study focused on improved capture of nursing effort via the documentation system.  We 

hypothesized, however, that not all clinical activities of interest were associated with the 

documentation system in the ED.  We decided that measuring known interventions and 

benchmarking activities to identify and capture clinical activity did not represent a 

comprehensive approach to understanding the clinical effort taking place within 

examination rooms, among clinicians, and between patients and staff.  To enhance the 

breadth of our exploration, we initiated an activity that utilized direct observation of 

nursing activity.  According to human factors specialists Stanton and Young (1999), 

observation is a constructive method of measurement because it provides direct 

information on human interactions within work environments.113  In doing this, 

observational methodologies can switch the focus from prescribed tasks to the actual 

tasks being carried out.114  A study conducted at the University of Wisconsin Hospital 

and Clinics used observational methodology to explore medication administration by 

nurses.  The investigators found that the use of this observational methodology “allowed 

for an unbiased and nonjudgmental look at the actual nursing processes in place, as 

opposed to outlined procedures in the nursing policy and procedure manuals.”114  Our 

plan was to use a similar methodology to gain additional perspective on nursing tasks 
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and identify, firsthand, undocumented efforts not captured through other means.  By 

leveraging the viewpoint of an outside observer, we hoped to expose nursing 

interventions that take time and consume effort but have not been fully recognized in 

the past.  These “observational audits” were intended to reveal clinical activity 

performed by nurses but not subsequently documented in Allscripts.  Any activity that 

either directly or indirectly involves patient care was considered clinical, while other 

nursing activities, such as taking breaks or speaking on the telephone, were considered 

non-clinical and therefore not within the scope of this study.  A detailed discussion of the 

methodology used and observers selected, as well as the process of transforming 

observations into actionable results, is found in Appendix C: Observational Audits. 

 
9. Update billing definitions.  Facility billing definitions for nursing interventions 

are a required element of the department’s Facility Billing Manual.  These definitions 

identify to the billers which interventions require a provider order and what action to look 

for in the nursing documentation to ensure accurate billing of each intervention.  Such 

definitions should also guide anyone examining the length of time associated with 

nursing interventions.  Prior to the initiation of the facility billing program, the definitions 

list, while current, was lacking in detail and specificity.  Mostly, definitions were a simple 

indication the intervention was performed, but lacked any detail about what the 

intervention actually entailed.  Table 1 below shows a sample of five definitions from 

before the programmatic intervention as an illustration of their brief composition. 

 Our methodology utilized a comprehensive review process to update the billing 

definitions.  Definitions were vastly expanded to indicate all-inclusive steps associated 

with each specific nursing intervention.  Definitions were linked to the literature and 

Table 1:  Billing Definitions Prior to the Facility Billing Program 
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organizational protocols and policies.  This is outlined in detail in Appendix D:  Facility 

Billing Definitions - Methodology and Implementation.  As other programmatic activities 

within this project identified previously uncaptured nursing activities, comprehensive 

definitions for those were also developed via the same methodology as the existing 

definitions.  The goal of the updated billing definitions list was to contribute to improved 

billing accuracy.  By involving nurses in the definition update/creation process, we also 

expected to improve awareness of our efforts among nursing staff – another 

programmatic short-term goal.   

 
10. Create and reconcile list of documentable items not hooked to 

billing.  The goal of this programmatic activity was to improve billing accuracy and 

revenue creation by initiating charges for items not previously billed (where allowable).  

The methodology centered on conducting a thorough review of all nursing 

documentation elements in the Allscripts clinical documentation system to identify which 

items are not hooked to billing (i.e., do not generate a charge to the patient3).  Once 

identified, those items not associated with a billing charge were reviewed individually to 

assess the appropriateness of being hooked to billing or remaining disconnected.  In 

this manner, items that were overlooked during Allscripts’ initial configuration and 

implementation at Johns Hopkins, and items that were not hooked to billing for reasons 

discussed in the Programmatic Design section above, could be identified, reconciled 

and properly dispositioned as part of the Facility Billing Program.  This activity had not 

been previously attempted, as evidenced by the fact that no list of documentable 

nursing interventions existed.   

 
11. Benchmark billable procedures against other EDs.  In the section titled 

“Measurement, Analysis, and Improvement of Organizational Performance,” Baldrige 

Framework’s Health Care Criteria for Performance Excellence asks hospitals, “How do 

you select and ensure the effective use of key comparative data and information to 

support operational… innovation?”115  Benchmarking has been noted by The Joint 
                                            
3 A charge to the patient in the form of adding minutes to the overall length of the encounter, as the 
patient’s bill is based on total time of nursing care while in the ED.   
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Commission as an effective method to use key comparative data in healthcare.116   

Known as competitive benchmarking,117 conducting comparative data analysis against 

other hospitals is a well-recognized practice in the U.S.118  Schmidt (1992) notes that 

this process involves identifying valid measures for comparing performance among peer 

or other companies.119  Our aim in this effort was to benchmark our own “valid 

measures” against other hospitals.  In this case we sought to compare our own clinical 

nursing interventions to those of others to see what activities they were documenting 

and billing that may represent opportunities for us to do the same.  By soliciting such 

measures we hoped to have a data rich source of comparison of ED nursing practice.  

We hypothesized that a majority of nursing practice in the ED setting was similar, and 

would overlap with our own (with variation associated with patient demographics), but 

that that there were likely some activities and interventions that others documented and 

billed that we did not.  Those were our interventions of interest for this activity. 

 

12. Review 2010 external audit for opportunities.  In June, 2010, the 

consulting company Navigant conducted an examination of two hundred and fifty 

outpatient emergency room records with dates of service between October and 

December 2009. One hundred and fifty records were Main ED records and the 

remaining one hundred records were from the pediatric ED.  Such a small sample size 

did not reflect a statistically valid sample, but did, according to hospital financial 

leadership, reflect a fair representation in order to review trends found during the audit 

process.  The assessment compared both EDs’ original HSCRC facility billing level 

assignment to the assignment that the auditors determined based on the documentation 

found in the medical record.  Auditors used the billing sheet provided by the ED for the 

point value assignment.  This was relevant as it was the same billing sheet utilized prior 

to the initiation of our effort capture study.  We hypothesized that the 2010 audit would 

contain recommendations and guidance relevant to any work associated with billing and 

nursing documentation practices in our ED.  Our plan was to review the audit results in 

detail and ensure implementation of relevant proposals.  The analytic framework of the 

audit was also of interest as a potential source of intelligence for our project.    

 



Dissertation - Final: Gai Cole Page 31 
 

13. Reconcile provider orders against billable procedures.  As was noted 

previously, benchmarking is a useful business tool that can improve an organization's 

ability to manage its performance.117  One such method is internal benchmarking, where 

comparable elements of a company are reconciled against one another.120  Such was 

the objective of this programmatic activity.  Nursing duties in the ED are based not only 

on nursing protocols, but also on provider orders.  Our goal was to identify potential 

opportunities by benchmarking provider orders in Allscripts against documentable and 

billable nursing interventions and to look for gaps (undocumented nursing activities) and 

opportunities (documented activities that were not billed).  To accomplish this, a list of 

provider order sets was generated from Allscripts and associated with a list of nursing 

activities that were ordered by providers via those order sets.  This list was then 

reconciled with the list of billable items.  After this initial evaluation, the interventions 

from the provider order list that were already billed were discarded, as they represented 

effort that is already captured and billed.  The items from the provider order list that 

were not billed were then categorized and reviewed by a small expert panel of nurses 

who considered the gaps and opportunities and provided a recommendation or a 

disposition for each.  

 
14. Reconcile provider orders against other EDs.  Like item 11 above, this 

activity was designed to benchmark clinical documentation in our ED against that in 

other hospitals.  Our intent was to identify provider orders utilized in EDs that were not 

part of our documentation system.  Since provider orders drive nursing practice, we 

hypothesized that there was opportunity in looking at provider orders as an adjunct 

activity to benchmarking nursing documentation (via item 11).  Here, again, we sought 

to be thorough in our exploration of “what we didn’t know” and take advantage of what 

other institutions were doing/had done.  Our methodology was to solicit provider order 

“sets” from other institutions at the same time we were collecting their billable 

procedures lists.  We then methodically compared those order sets with our own and 

developed a gap analysis.  This was by an examination of what nursing interventions 

and activities were associated with individual provider orders.  Items not currently 



Dissertation - Final: Gai Cole Page 32 
 

documented were evaluated for clinical and financial value and potentially added to 

Allscripts.    

 
   
The programmatic activities outlined above have intricate and sometimes veiled 

relationships among them.  By design, activities flow into one another, with outputs that 

drive other activities in the same suite.  For example, hybrid audits (a programmatic 

activity) facilitate team leader chart audits (another activity), which, in turn, are 

necessary to identify high performers (a program output) who enable the nursing 

incentive program (another programmatic activity).  Interventional outcomes are 

similarly related.  Some outcomes are predicated upon – or, at a minimum, enhanced 

by – the outcomes of other activities.  The relationships among the outcomes are 

discussed further in the Outcomes section below.  The diagram in Appendix E:  

Elements of The Programmatic Intervention depicts the primary activities of the Facility 

Billing Program and illustrates the connections among programmatic activities and 

outputs.  The graphic, known as a mind map, aids in visualizing the relationships among 

the various programmatic activities described above.  The mind map was also useful as 

a planning tool in understanding decision pathways and dependencies among the 

various activities in the work plan. 

The activities of this program, discussed above, are relatively modest and 

straightforward.  This is by design.  Grol and Grimshaw (2003) remind us that 

“change is rarely as easy if the innovation requires complex changes in clinical practice 

or… in the organization of care”.102  The series of programmatic activities composing 

the Facility Billing Program are designed to capture nursing effort but are not designed 

to cause complex changes in clinical practice.  Clinical practice is already demanding 

enough in the ED, given the episodic nature of care, admission complexities, 

challenging patient population, high volume, and rapid throughput.  Couple that with 

routine organizational demand (learning to function in a new space, departmental focus 

on culture of professionalism, ever-evolving internal processes, etc.), and one realizes 

that a complex project with little clinically-based incentive is predisposed to fail.  
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Therefore, the design of this endeavor employed a suite of simple, complementary 

activities to achieve the desired improvement in organizational effectiveness.     

MULTIPLE CASE STUDY DESIGN 
 

An objective of our study was theory development.  At the Johns Hopkins Hospital, the 

study utilized a case study design as its framework.  Single-case study design is vital to 

theory development.121  A case study is an “empirical inquiry” that explores a 

contemporary process (or series of interrelated processes) in depth and in its daily 

context, particularly when the subject of the study is not easily separated from its 

context (an actual working ED in this case).122  As Yin (2009) put it, “…you would use 

the case study method because you wanted to understand a real-life phenomenon… 

but such understanding encompassed important contextual conditions – because they 

were highly pertinent to your phenomenon of study.”122  This purposely differs from a 

controlled experimental method, in which the researcher tries to separate subject from 

contexts (and context is “controlled”).122  According to Patton (2002 and 2005), case 

studies add distinct value to evaluation research.123,124  Of the various applications of 

case studies in evaluation research, Yin (2009) offered that the most important is to 

elucidate causal relationships in real-life interventions that are too complex for survey or 

experimental methodologies.122,123  Beyond this point, he also offered that a case study 

strategy may inform researchers about circumstances in which their intervention does 

not have a clear, expected, single set of outcomes – as is most definitely the case in our 

project.122   

Process tracing, which examines the links between possible causes and 

observed outcomes, was used in our study.  According to George and Bennett (2005), 

the researcher uses process tracing to examine whether the “causal process a theory 

hypothesizes… is in fact evident in the sequence and values of the intervening 

variables” in the case.  Put more simply, the goal was to show which programmatic 

activities (variables) in our study, led to programmatic outcomes (e.g. improved 

compliance); in what Bennett (2004) called “an uninterrupted chain of evidence from 

hypothesized cause to observed effect.”125  He went on to point out the sharp contrast 
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between this methodology and statistical methods that rely on probabilistic relationships 

but do “not require continuity or completeness in any given case.”125  Yin (2009) 

characterized the case study inquiry as relying on “multiple sources of evidence, with 

data needing to converge in a triangulating fashion…”122  Process tracing ensured the 

converging lines, which occurred in the controlled chaos of daily operations in an 

academic ED, were part of the causal process of our study hypothesis.   

To effectively measure experimental constructs (described later in the evaluation 

design), we utilized a holistic multiple case study design.  There is mounting agreement 

that using a combination of “within-case analysis and cross-case comparisons” in a 

research program, leads to the most valid propositions and means of drawing 

conclusions from case studies.121  The multiple case study design is the methodology 

for exporting the results and lessons learned from the Johns Hopkins Hospital-based 

study to the other EDs in the health system.  This will occur after the initial case study – 

located at Johns Hopkins Hospital’s (JHH) ED – has concluded.  These subsequent 

case studies, planned for FY14 and FY15, are outside the scope of this dissertation, but 

are described in the following paragraphs for completeness of discussion.   

In continuing the holistic multiple case study design, we will test the theoretical 

framework of our study through both literal and theoretical replication across multiple 

EDs to generalize our case studies to theory.  This process is depicted in Figure 4 

below, which derives inspiration from other non-healthcare related studies described in 

Yin (2009) and Bandara et al. (2005).122,126  To help control for single group threats to 

internal validity, the JHH study’s outcome measures will be compared to results from 

the Bayview Hospital ED, where the programmatic intervention will occur next, and then 

to other EDs as the case studies proceed.  Social interaction threats such as imitation of 

treatment (diffusion) and compensatory rivalry are mitigated by the fact that nursing staff 

do not cross over between EDs and that leadership at the other EDs is not aware of the 

particulars of this program.  Subsequent implementation at the other hospital’s EDs will 

enable additional refinement to improve reliability and strengthen external validity with 

each new case study.  To avoid poor reliability of treatment implementation in other 

EDs, written protocols will be developed and leadership training provided prior to export. 
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As each case study is 

completed, data will be 

aggregated for the study EDs by 

outcome measure and period 

(pre- and post-intervention).  A t-

test for the significance of the 

difference between the means of 

two independent samples 

(unpaired t-test) will be carried 

out to test the improvement in the 

earlier case ED compared to the 

later-case ED (e.g., Case #1 

compared to Case #2) between 

period 1 (pre-intervention) and 

period 2 (post-intervention) for 

each of the outcome measures.  

A paired t-test will be used to test for significance in improvement in each measure 

between periods 1 and 2 within the case study EDs.  Correction for multiple 

comparisons will be made.  Factors causing variability among locations will be identified 

and captured (e.g. urban versus suburban, academic versus community, unionized 

versus non-unionized nurses, centralized nursing leadership structure {nurse manager} 

versus decentralized nursing leadership {team leaders}, HSCRC governed vs. not).  

Characteristics of each ED, and workforce and patient variables will be collected for use 

as covariates in a regression analysis examining variability across sites. 

  

Figure 4: Holistic Multiple Case Study Design1,2  

1 Yin (2009) 
2 Bandara et al (2005) 
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ORGANIZATIONAL RESOURCES 
 

As the Assistant Administrator of the Department, a significant amount of my time was 

devoted to this effort.  Measures associated with this project, and their alignment with 

department pillars, were also listed on my FY13 and FY14 job performance goals.  To 

facilitate analysis and implementation of the facility billing program, I assembled an 

interdisciplinary committee focusing on the improvement efforts related to facility billing 

in the JHH ED.  This committee consisted of the following members:   

• Assistant Administrator, Main ED (co-chair) 

• Clinical Systems Development Manager (RN), Main ED (co-chair) 

• Assistant Administrator, Department of Pediatrics (ad hoc) 

• ED Manager – Main ED 

• ED Manager – Pediatric ED 

• Administrative Coordinator to the Main ED Manager 

• Information Systems and Technology Administrator, Main ED 

• Nursing Informatics Coordinator - Pediatric ED 

• Nurse Clinician III – Psychiatric ED 

• Lead Biller, Main ED 

• Clinical Nurse Specialist, Main ED 

• Director of Billing Compliance, JHHS 

• Director of Compliance Education, JHHS 

• Director of Nursing, ED 

• Director of Finance, ED 

• Limited data support from: Project Analyst, ED 

The Associate Director of Healthcare Life Sciences, Disputes, Compliance, and 

Investigations at Navigant Consulting was initially assigned to the committee prior to 

compliance leadership joining.  Other staff and material resources were utilized during 

program implementation.  These are enumerated in detail in the Economic Evaluation 

section to follow.   
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SECTION III  

~~ PROGRAMMATIC EVALUATION ~~ 

OUTLINE 

 

1. Evaluation Design 

2. Process Results 

A. Pilot Results 

B. Programmatic Results 

C. Other Process Results and Implementation Topics 

D. Monitoring Unintended Negative Consequences  

3. Outcome Results 

A. Workforce Outcomes 

B. Social Outcomes 

1) Social Equity 

2) Compliance 

C. Financial Outcomes 

  



Dissertation - Final: Gai Cole Page 38 
 

III. PROGRAMMATIC EVALUATION 
 

EVALUATION DESIGN 
 

The evaluation design – illustrated below – was used to assess the effectiveness of the 

facility billing program using measures intended to address three outcome constructs.  

This methodology was inspired by the “Outcome Measures and Scales” used by Morey 

et al, (2002) in a Brown University / Army Research Lab study that evaluated the 

effectiveness of teamwork training in nine U.S. EDs.127  The constructs for our 

evaluation design were Financial Outcomes, Human Capital Outcomes, and Social 

Outcomes (Figure 5).  Each was a critical-to-quality (CTQ) construct for social and 

economic effectiveness.128,129  Each mirrored one of the Baldrige Framework’s Health 

Care Criteria for 

Performance Excellence 

“Results” subcategories.  

The constructs were also 

consistent with the 

multiple-constituency 

approach to organizational 

effectiveness assessment 

proposed by Connolly et al.130 and Bluedorn.131  Further, they comported with Quinn’s 

(1978) perspective on effectiveness, in which “the administrator” defines organizational 

performance in terms of “their own organizational context and situation” and 

incorporates measures of financial output and profitability, human capital factors such 

as employee loyalty and job satisfaction, and social welfare.132   

Each construct in the evaluative model represented a socioeconomic thrust along 

which the department operated.  The constructs were thus aligned with the performance 

improvement (PI) goal of increased socioeconomic effectiveness in the ED and 

measured the success of the PI initiative.  Each outcome construct followed one of 

Cunningham’s (1977)133 and others’134-136 managerial models as they relate to 

Figure 5: Evaluation Design 
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measurement of organizational effectiveness:  The Financial Outcomes construct 

closely aligned with the Managerial Process Model, in which “productivity of the 

managerial process for attaining [financial] goals” is a key measure of effectiveness.  

The Workforce Outcomes construct paralleled the Systems Resource Models, which 

strives to optimally distribute resources to, and align them with, organizational demands.  

The Social Outcomes construct conformed to aspects of the Functional Model which 

measure the social consequences of the organization's actions as a determinant of 

effectiveness.  The frame of reference for the Functional Model is not the organization 

itself; rather, the frame is how the organization’s activities benefit society and serve the 

needs of its patients.   

The three outcome constructs in the evaluative model (Figure 5) were 

represented by eight measures hypothesized to quantify the effect of the intervention.137  

These eight measures, designed to minimize mono-method bias, were the long-term 

outcomes of the programmatic intervention.  The activities of the billing program (the 

intervention) were designed to elicit short- and intermediate-term outcomes which then 

impelled these long-term departmental outcomes (Figure 7a below).  As these long-term 

outcomes would improve, we hypothesized the outcome constructs they represent 

would also advance, and collectively drive improved socioeconomic effectiveness – the 

strategic outcome this program sought to attain.   

The theoretical framework of our study (Figure 6), attempted to illustrate the 

relationships between billing & documentation and nursing effort; and between nursing 

effort and the elements of organizational effectiveness.  One of the goals of our study 

was to gain insight into these relationships and then generalize the findings of our study 

to the theoretical framework.   
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The programmatic framework was designed around a suite of targeted activities.  

There activities were tracked using specified output indicators.  Programmatic outcomes 

were measured via outcome indicators (detailed in Figures 7b and 7c).  These were 

measured directly through the efforts of the department’s Facility Billing Committee, 

drawing upon existing departmental and/or hospital mechanisms and systems (e.g., 

JHHS DataMart).  More details, specific measures, indicators, and desired indication 

(for success) are depicted in the program’s logic and evaluation model, shown below in 

Figures 7a-c. 

 
 
 
 
 
 
 
 
 
 

Figure 6: Theoretical Framework 
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Figure 7a:  Logic and Evaluation Model  
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Figure 7b:  Logic and Evaluation Model:  
Output Indicators & Linkage to Outcomes 
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Figure 7c:  Logic and Evaluation Model:  Outcome Indicators and Linkage of 
Short/Intermediate-Term Outcomes to Long-Term Outcomes 
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The facility billing program was built to capture nursing effort by describing it 

more accurately.  On inpatient units, nursing effort relates to “predicted and [broadly] 

averaged rather than actualized care requirements.”63  In the ED, nursing effort is 

documented and billed directly for work conducted (based on that ED’s time standards).  

A strength of this study is that the variance between billed and actualized effort is 

minimized in the ED setting,63 underscoring the validity and utility of billing data as a 

proxy measure of nursing effort, but limiting ability to generalize results to non-ED 

settings.  Beyond documented work, what remains is to capture the undocumented 

labor to portray an accurate image of nursing clinical effort in the ED.     

PROCESS RESULTS 
 
Following is a discussion of the implementation process and its results.  We first 

describe the results of our pilot program.  The implementation of pre-planned 

programmatic activities follows.  Lastly, we discuss other topics, such as the results 

from newly devised programmatic activities.  Outcome measures are reviewed and 

discussed in the next section of the paper after process results.  Appendix F: 

Implementation Plan contains a brief implementation plan in Gantt chart format. 

 

PILOT RESULTS  

 

In January 2011, we launched a pilot program to improve nursing effort capture and 

improve revenue generation.  This minimalistic variant of the subsequent project 

successfully increased billed RVUs per patient, and lent insight into pre-operational 

explication of the constructs utilized in this study, thus strengthening construct validity.  

Another benefit of this pre-study pilot was that it helped mitigate mono-operation bias – 

a threat to construct validity.  The pilot also helped estimate reliability after the full 

program was implemented via examination of the correlation between the outcomes.   

Table 2 below shows the elements added to the billing scheme as part of the 

pilot in Jan-Feb 2011.  These items were time studied prior to being added to Allscripts.  

Items 1-6 had all been previously documented in Allscripts, but were not billed until this 
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pilot (in other words, they were documented nursing interventions, but they did not 

contribute to the calculation of clinical care time the patient received).  Item 7 had been 

previously billed as “Labs- other specimen” and billed at six minutes.  Implementation of 

the CareFusion barcoding patient safety system had led us to believe this intervention 

now took longer than the previously billed six minutes.  Time studies confirmed this, and 

the pilot separated this item as its own intervention and assigned it a value of 16 

minutes.  Item 8 had not previously been documented nor billed.  As part of this pilot, it 

was defined, time studied, added to Allscripts under the ‘procedures’ tab and connected 

to billing with a value of two minutes.  Billing for all elements in the table was 

simultaneously activated on February 13, 2011. 

  

Table 2:  Interventions Added During Pilot Program  
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Below are the definitions refined or developed for each element examined during the 

pilot.  Compared to definitions developed later in the program, these are rudimentary 

and imprecise.  Further discussion about billing definitions is found in Appendix D: 

Facility Billing Definitions – Methodology and Implementation. 

 In the immediate timeframe following the pilot, we observed a steady increase in 

the average RVUs per patient (RVU/pt - our metric of interest) being generated through 

nursing effort in the department.  The graph in Figure 9 shows the monthly rise in 

average RVUs per patient (value shown on the Y axis) in the six months after the pilot, 

Figure 8:  Nursing Intervention Definitions for Pilot Procedures 

Figure 9:  RVUs per Patient" Pre & Post Pilot 
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as compared to the preceding six months.  The trendline for each period is shown with a 

comparison of the slopes of each trendline.   

The results of the pilot showed that RVUs per patient in the six-month period 

after the pilot averaged 11.19 RVU/pt as compared to an average of 10.31 RVU/pt in 

the six months preceding the pilot.  Table 3 below contrasts these periods.  This change 

represented a 0.88 RVU per patient increase in the six months after the pilot (p<0.0001, 

95%CI: 1.13-0.62).  Some of this was related to an increase in observation RVUs, which 

the pilot did not impact (observation RVUs are generated based on linear time the 

patient spends in the ED, not the amount of care the patient received:  One hour of time 

in the ED equals one observation RVU).  When we held observation hours constant, the 

average RVU/pt for the post-pilot period was 11.01; translating into an average increase 

of 0.70 (p<0.0001, 95%CI: 0.91-0.48) RVU/pt in the six months after the pilot.  The 

results of the pilot remained unattenuated for at least the 12 months after activation.  In 

the 12-month period following the pilot (March 2011-February 2012), the department 

averaged 11.09 RVU/pt when controlling for observation RVUs.  Compared to the six-

month period4 before the pilot, this equated to an average increase of 0.78 (p<0.0001, 

95%CI: 0.96-0.60) RVU/pt for the year after the pilot.  Based on calculations which are 

explained later in this paper5, a variable cost analysis showed that a 0.1 RVU/pt 

increase equates to $280,202 increase in annual net profits.  So our pilot yielded 

$2,185,576 (7.8 x 280,202) in annual variable net profits to the hospital. 

                                            
4 Data for the 12-month period before the pilot were not available.  Therefore only the 6 months before the 
pilot could be used.   
5 Section V: Economic Evaluations and Appendix G:  Analysis Of Revenue Implications  
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As was discussed earlier, patients who receive care in the ED are billed facility 

charges based on nursing Clinical Care Time (CCT, as differentiated from professional 

fee charges associated with physician or mid-level provider care)88.  Patients are 

assigned the same facility billing level regardless of admission or discharge status.  

Billing levels work on an opposite scale from patient acuity.  An acuity level 1 patient is 

considered the highest (sickest) acuity level, whereas a billing level 1 patient is the 

lowest billing level.  The association between the amount of clinical care time provided, 

the billing level and the charges billed to the patient is shown in Table 4 below.  Table 4 

shows FY11 figures as this was the timeframe of the pilot.  The more clinical care time 

documented by the nursing staff (quantified in strata of minutes), the higher their billing 

level and the more RVUs (and thus billable charges) generated.      

Table 3:  RVU Impact of Pilot:  Comparison of Pre and Post-Pilot Periods 
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The mechanics behind the RVU/pt increase resulting from the pilot involved a 

change in the distribution of billing levels across ED patients.  As can be seen in Table 5 

below, the proportion of patients receiving level 1 and level 2 bills (for both admitted and 

discharged patients) declined by a combined average of 10.25% for the six months after 

the pilot as compared to the preceding six-month average.  Simultaneously, the 

proportion of patients receiving level 3-5 bills (for both admitted and discharged 

patients) increased by a combined average of 10.51% for the six months after the pilot.  

This change is significant from a financial perspective, as level 1 and 2 visits to the ED 

generate only one and three RVUs, respectively, while level 3, 4, and 5 charges 

generate six, 12 and 16 RVUs per visit, respectively.  The trends associated with billing 

level distribution are more easily followed when depicted pictorially as is done in the 

graph in Figure 10 below.  Here, the proportion of patients at each billing level is seen.  

The Y axis denotes the percentage of patients who were billed at each billing level.  The 

blue and red lines, representing level 1 and 2 patients, are noted to drop after the pilot 

Table 4:  FY11 Billing Levels and Patient Charges 

 
 CCT 

Strata 

Table 5:  Proportion of Patients at Each Billing Level – Pre and Post-Pilot 
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(green dotted line).  The green, purple and light blue lines representing level 3, 4 and 5 

(respectively) patients are noted to rise after the pilot, demonstrating the increase in pro 

portion of patients billed at a higher level.   

 
We attributed the strong financial impact of the pilot to the fact that four of the 

eight nursing interventions we hooked to billing were typically performed very early 

during the patient’s visit.  These interventions – home medications list, past 

medical/surgical history, safety screening, and blood culture – were often undertaken in 

conjunction with patient triage.  These interventions were also done frequently (more on 

this below), thus they affected a sizable proportion of patients coming to the ED for 

care.  The fact that they occurred early in the patient’s visit to the ED meant that the 

CCT stratum to which they contributed time was narrow – only 14 or 15 minutes long 

(see Table 4 above).  This made it much more likely for these interventions (some of 

which were only two or three minutes long) to “bump” the billing level from level 1 to 

level 2, or from level 2 to level 3.  This “redistributed” patients from the lower billing 

strata (level 1 and 2) to the higher strata (level 3 and 4).  The impact of the nursing 

interventions – even ones with more CCT than two or three minutes (of which there was 

only one in the pilot) was not as visible in the higher billing levels where CCT strata are 

Figure 10:  Proportion of Patients at Each Billing Level – Pre and Post-Pilot  
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30 and 60 minutes long.  Here, an additional few minutes was less likely to “bump” the 

billing level upwards due to this larger size of each CCT stratum.  It is worth noting that 

the majority (seven of eight) of items driving this increase in billing levels were nursing 

interventions that had been routinely documented prior to the pilot, but had simply not 

been billed or (in the case of one of the seven) was not billed at a correct time value.  

Thus the results of the pilot could be attributed to the capture of uncompensated effort, 

not the creation of new work.   

 

PROGRAMMATIC RESULTS 

 

Our interventional methodology consisted of a program built upon 14 programmatic 

activities.  The process results for these activities are discussed next. 

  

1. Review percent documented report monthly and 2.  Monitor for and 
address problems.  As part of the study we routinely monitored changes in the 

frequency with which nursing interventions were billed.  Typically, downward trends in 

documentation were remediated with an email reminder to nursing staff from nursing 

leadership or study leadership, education during a variety of routine nursing forums, or 

both.  An example where a more comprehensive effort was applied, relates to 

documentation of pain assessment.  In November 2012 we noticed a three-month 

downward trend for this intervention.  If a patient is evaluated at triage (or later) as 

having a pain level of greater than four (on a 10-point 

scale), then nursing standards require that a nurse 

reevaluate the patient’s pain every four hours.  At a 

minimum, one such pain assessment must be conducted 

prior to discharge (if patient is present less than four 

hours).  Provided with heavy input from front line nurses 

about how to improve their compliance with this 

documentation element, our project team added an 

electronic “pop-up” reminder in Allscripts (Figure 11) in 

Figure 11:  Allscripts “Pop 
Up” Message for Nursing 
Pain Assessment 
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January 2013, to prompt nurses to conduct a full pain assessment (on patients requiring 

one) prior to discharge.  This cue was inserted into the nurses’ electronic discharge 

pathway.  It improved compliance so that even for patients short ED stays, a required 

element of care (by hospital policy) – and one that is billable – was less likely to be 

missed or skipped over purposely.   

To augment this aide-mémoire, another change we made 

in our documentation system, was the creation of a new “pain icon” 

(Figure 12).  Allscripts relies heavily on icons to highlight patient 

status and provide reminders to clinicians about steps in, and 

aspects of, the plan of care.  Our project team added the “frown 

face icon” to the documentation system’s Tracking Board as a 

reminder to nurses to include the pain reassessment in their four hour workflow (Figure 

13).  For patients meeting the criteria described above, the pain icon is triggered by the 

triage nurse.  The icon stays up as a reminder to the nurse that the patient is 

experiencing pain, and 

requires pain 

assessment every four 

hours.  As a result of 

this, the downward trend 

in the frequency of documentation reversed.  In the three months prior to these 

changes, pain assessment had been documented 9,415 times.  In the three months 

after, that number rose to 13,044.  Unrelated to the three-month trend, a six-month 

comparison shows pain assessment documented 18,963 times in the six months prior 

to the changes and 26,384 times in the six months after.  That increase, when 

controlled for (scaled to) patient volume, represents a 37% increase in documentation. 

 

3. Monitor practice via hybrid audits and 4.  Team leader chart audits.  
As discussed in Section II above, the aim of the hybrid audit was to develop a web-

based nursing chart audit and facility billing/audit tool that allowed us to monitor nursing 

documentation.  Not only would the hybrid audit allow us to better scrutinize nursing 

documentation and practice, but it would facilitate three other programmatic activities:  

Figure 12:  New 
“Pain Icon” 

Figure 13:  New “Pain Icon” as it Appeared on the Allscripts 
Tracking Board 
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Identifying underperformers and educating them, team leader chart audits, and 

incentivizing high performers.  Unfortunately, at the time of this writing, this activity is 

only beginning to move forward.  Despite production of a detailed scope document 

(included in the appendix) that was submitted for acceptance in September 2012, other 

information technology (IT) projects took precedence.  Competing with our request was 

implementation of the new EPIC clinical documentation system in other health system 

EDs.  Therefore, the project planning meeting for the hybrid audit did not occur until late 

August 2013.  This project is now in the design phase with dedicated resources 

assigned.  We anticipate an alpha test version in mid-November 2013. 

 Failure to implement this programmatic activity had negative downstream effects 

on the other activities connected to it (see Appendix E:  Elements of the Programmatic 

Intervention).  Since the department’s Director of Nursing made the hybrid audit a 

prerequisite to expansion of the team leader audits, this meant that team leader 

assessments had not moved beyond their annual lifecycle.  Lacking an electronic audit 

tool, easily accessible by nurse team leaders, meant that they could not conduct 

quarterly reviews of their team members’ documentation practices.  This had a very 

important negative impact on the project.  First, we had no capability to detect or 

quantify individual nursing performance as it related to clinical documentation.  This is 

fundamental to targeted education (i.e., individualized to specific nurses), enhanced 

leadership focus (from team leaders), and the development of a valid incentive program.  

Second, the short-term project goals of focusing on problem areas, improved 

recognition of performance, and improved awareness among nursing suffered as their 

success became a function of other programmatic activities.  Third, failure to implement 

this programmatic activity and its second and third order effects (just described) resulted 

is an asynchronous, fragmented implementation of what should have been a well-

coordinated multifaceted study, such that some aspects lurched forward while others 

lagged behind.  This discussion is expanded upon in the Lessons Learned section at 

the end of this dissertation.                  

 

5. Identify and educate underperformers.  As was just mentioned, identifying 

nurses who were not meeting existing performance measures associated with 
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documentation is requisite to individualized (or targeted group) education aimed at 

performance improvement [what Werle, Dobbelsteyn, et al. (2010) call performance-

focused methodology138 and others (2013, 2008) performance-focused or performance-

oriented education139,140]. Lacking a functional team leader audit tool linking patient 

charts to individual nurses, we were unable to move this programmatic activity forward.  

The popularity of this project among nursing leadership, however, did pose an 

educational opportunity.  As the Director of Nursing was moving the staff closer to a 

professional practice model,107,111,141 this project highlighted a prospect for nurses to 

make a connection between clinical practice and organizational outcomes.  As part of 

the practice model, there was a desire to improve the knowledge base of ED nurses 

regarding their role in revenue generation.  Specifically, nursing leadership sought to 

engender among the staff an understanding of the relationship between nursing 

documentation and patient billing.  This resulted in the development of a ‘billing 

education’ module that became a component of nursing departmental professional 

education and will soon be incorporated into the education that nurses receive as part of 

departmental orientation.  This comports well with Havens and Mills’ (1992) citing of Hall 

(1967), who noted that professional rewards typically included opportunities to 

participate in “the affairs of the profession”.109,142 

 

6. Incentivize high performers.  Two short-term goals were directly linked to 

the programmatic activity of incentivizing high performers.  These were ‘improved 

recognition of performance’ and ‘improved awareness among nursing.’  These, in turn, 

drove the long-term goals of ‘employee satisfaction’ and ‘compliance,’ and indirectly the 

goals of ‘revenue’ and ‘production efficiency.’  Since incentivizing performance relied on 

identifying individual nurses’ performance, which was only possible via the hybrid audit, 

this portion of the program was not implemented.  Despite this impediment, the nursing 

incentive program actually met with some strategic success during implementation.  

This success exceeded original programmatic expectations for the extensiveness and 

sophistication of the incentive program.   

 As originally conceived, incentivizing high performers relied on a simplistic 

program of material “gifts” (e.g. branded merchandise, Starbucks Corporation gift cards, 
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etc.) and public recognition by nursing leadership, to distinguish nurses demonstrating 

exceptional documentation practice.  Havens and Mills (1992) described this as a level 

II reward mechanism, which is characterized by “recognition of professional 

achievements through ongoing… recompense” but is not linked to self-motivation.109  

This, however, evolved into a more professional and sophisticated program, with level 

III reward mechanisms (called “motivationally rooted,” and more comprehensive in their 

evaluative approach109), with the help of the Director of Nursing.   

 While the Director of Nursing secured commitment from the Department Chair 

and Administrator to fund an incentive program, she favored a more broad-based or 

“strategic” approach, one that went beyond one specific aspect of clinical performance 

(e.g. documentation practice).  In line with recommendations that compensation and 

reward systems be aligned with improved effort, competence, increased productivity, 

better outcomes, and improved compliance with documentation standards107,110,143,144, 

the Director of Nursing and project leadership decided to include documentation 

compliance as a component of a nursing report card.  Nursing and project leadership 

jointly drafted a template of this report card which can be seen in Figure 14.   

Figure 14:  Draft Proposed Nursing Report Card 
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This report card – individualized by nurse – would serve as the foundation from 

which nursing incentives were allocated.  To this report card template we added a pillar 

called “Practice” that combined elements of financial performance (via documentation 

compliance), regulatory compliance and nursing standards of practice.  Suggested 

elements for inclusion in this pillar are: 

 Vital signs within 1 hr of d/c 

 Initial pain assessment completed 

 Home meds list completed 

 Rhythm interpretation for pts placed on a monitor 

 Initial ROS and reassessment for admitted patients 

 Fall assessment 

 Response to medication is documented (for medications that require a 

response.) 

It was our objective that an upcoming “bonus” system of financial rewards for the 

performance measures seen on the nursing report card would induce emphasis and 

performance incentive for improved documentation practice among nurses.   

 

7. Conduct time studies of all billable nursing procedures.  Observational 

time studies of common nursing (nurse and clinical tech) procedures were conducted in 

the Main and Pediatric Emergency Departments to align documentable activities with 

the actual time they required.  The objective was to determine the average time that 

common procedures demand in order to update resource times for facility billing 

charges.  The time study methodology, tools, observer selection and observer training 

are all detailed in Appendix B:  Time Studies.  Prior to our project there were 57 billable 

procedures (two were pediatric specific).  We added eight new items during the pilot.  In 

February 2012, our team added case manager time as a billable element, bringing the 

total to 66 billable items.  If we attempted to gather the proposed minimum of 10 

observations per intervention, we were facing a minimum of 660 separate observations, 

many of which targeted procedures that were only done a few times a year.  Given 

limited resources available to dedicate to time studies in both EDs, we decided to 

streamline our process.   
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We began by examining the 66 billable nursing interventions that existed in 

Allscripts between January and June 2012.  We used the number of times a procedure 

was billed as a proxy for the number of times it was conducted on a patient.  Of the 66 

interventions, the most frequently occurring in both EDs was Vital Signs (six month 

combined n=143,840 for both EDs).  The least frequent interventions were Gastric 

Lavage in the Pediatric ED (n=1) and Eye Shield Application in the Main ED (n=2).  We 

began by “weighting” the value of the interventions so that the relative importance of 

each was represented not just by its frequency but by the number of minutes it 

contributed to the RVU value.145  Thus, a procedure like Patient Status that was billed 

105,331 times in six months (Main ED) at one minute per intervention was valued at 

105,331 minutes when its frequency (105,331) was multiplied by its billing time (one 

min).  In contrast, a procedure like IV Insertion was conducted 21,001 times in the same 

period – roughly one fifth the frequency of Patient Status.  But, IV Insertion accounted 

for 20 minutes of billing time, so its weighted value was 420,020 minutes – roughly four 

times the value of Patient Status.  We called these values “Weighted Procedure 

Minutes”.  This method was used to rank order all nursing interventions from both EDs 

from those that contribute the most to the least billable time.     

The next step was to ascertain which procedures accounted for the highest 

proportion and cumulative proportion of the billed minutes in the time period examined.  

Initially this was done to enable us to prioritize the order in which the 66 procedures 

would be time studied.  Surprisingly, the top 19 interventions (by weighted time) 

accounted for just over 90% of the billable minutes.  The 18th and 19th interventions 

each accounted for less than 1% of billable minutes.  In fact, each of the “bottom” 43 

interventions (65%) accounted for less than 0.5% of billable time.  The decision was 

thus made, to time study only the “top” 19 interventions.  The prospect of time studying 

19 interventions as opposed to 66 was much more appealing.  Table 6 below depicts 

the top 19 contributors to billable time from both EDs as well as the relative weights 

assigned to each.  
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In February 2013, while time studies were still being conducted, the list was 

updated using a full year of data on the number of times each procedure was billed.  

This allowed us to utilize not only a year of data, as opposed to the initial six months, 

but this was the first full year of data in our new clinical building.  This enabled us to 

account for any unknown and unrecognized nursing practice changes associated with 

the change in location (or, potentially, with any change in patient demographics).  

During the time studies, we also identified opportunities to improve documentation 

accuracy and fair billing practices.  These are discussed in detail below, but for time 

study purposes, this led to certain elements being “split” and each “sub-element” being 

timed separately.  These “sub-elements” are highlighted in yellow in Table 9 below.   

   Time studies consumed significantly more time than anticipated.  This was due to 

the fact that, to mitigate bias, we required observers to collect data from multiple 

locations in each ED.  This increased observers’ movement time during each shift and 

prevented them from “homesteading” in one location where an intervention may be 

performed frequently.  Further consuming time was the fact that observers had to spend 

non-productive time “hunting” for interventions they needed to capture.  Observers 

enlisted their colleagues help, and leveraged our internal mobile phone system to 

receive advance notice of interventions they wanted to time.  From 10 December 2012 

Table 6: Nursing Interventions that Account for 90% of Billable Time  
(Combined Pediatric and Main EDs)  
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to 18 June 2013 we spent 384.7 hours to time study 47 interventions.  We used 5 nurse 

observers (4 in the Main ED and 3 in the Pediatric ED) to complete a total of 969 

individual observations in six locations within the Main ED, and four locations within the 

Pediatric ED.  Table 7 summarizes these numbers to provide a sense of scope to this 

effort.  In six cases (Blood Kiosk, Central Line Dressing Change, C Spine 

Immobilization, Implantable Port Deaccessed, Suture/Staple Removal, Urinary Catheter 

Removal), our study team opted to time study simulations of interventions.  Simulations 

were conducted either on staff or on a Laerdal Medical SimMan patient simulator.  This 

helped capture some of the less frequent interventions of interest.  In all other cases, 

time studies were of “actual” patient encounters.   

 
Table 8, summarizes the results and summary statistics from the time studies in both 

EDs.  The interventions shown in this table are based on the annual data from Table 9 

below, not the six-month data shown in Table 6 above, so the interventions are slightly 

different.  The table shows only the top 19 interventions (in terms of contribution to 

overall billable minutes); however, the other interventions we time studied are shown in 

Appendix B:  Time Studies.  Since billing must be done in whole minutes, mean total 

times from Table 8 were rounded to the nearest whole number when applied in other 

tables in this document, and within Allscripts itself.   

Table 7:  Time Study Descriptive Statistics 
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Table 8:  Results and Summary Statistics from the Time Studies in the Main and 
Pediatric EDs at The Johns Hopkins Hospital (Top 19 Interventions) 
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The impact of the time study outcomes on billable minutes can be seen in Table 

9 (above).  This summary only shows the outcomes connected with the interventions 

associated with the most billable minutes.  All other nursing interventions and their 

associated minutes are presented in Appendix B.  The time studies resulted in 

additional time being added to the billable CCT for seven interventions.  The exact 

number of minutes added to each of the seven, can be seen in the table highlighted in 

green.  Four interventions did not change time.  These are shown with the number “0” 

highlighted in purple.  The time studies resulted in time being subtracted from the 

billable CCT for eight interventions.  The exact number of minutes by which each of the 

eight was decreased, can be seen in the table highlighted in red.  Four interventions in 

the table are highlighted in gray.  Of the four items, three, ‘IV Insertion/Attempts’, ‘EKG’, 

and ‘Cardiac monitor’ were eliminated from Allscripts as billable items in favor of more 

specific intervention nomenclature, which is highlighted in yellow under each of these 

three interventions.  The new times associated with each of the six new items is shown 

in the table and computed against the original interventions’ time in the “Change in 

minutes” column.  The fourth item with gray highlight is the ‘Peds Social Work Time’ 

intervention.  This intervention was not time studied and therefore shows no new post 

Table 9: Contributions of Nursing Interventions to Billable Time 
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time study data.  This intervention is billed in 15 minute increments based on the actual 

work time documented by the social worker.  Of interest is the fact that the Pediatric ED 

may bill for their social workers’ time, but the Main ED may not.  This is driven by the 

regulatory parameters set forth by the HSCRC,88 which indicate that any employee 

generating billable time for the ED must be on the payroll of the ED.  Such is the case in 

the Pediatric ED, while Main ED social workers are on the payroll of the hospital’s 

central social work department.  

While our time studies were conducted jointly with the Pediatric ED, of interest 

were the outcomes associated with the Main ED.  The impact of the changes described 

in Table 9 (above) on future Main ED billing drew particular attention by the study team.  

One way we predicted this impact was to examine anticipated long term impact of the 

increase or decrease in billable CCT.  To accomplish this we took the most recent 

annual billing volume (our proxy for how frequently an intervention was performed by 

nurses in our ED) and recreated the weighted procedure minutes for both the pre time 

study period and the post time study period.  The delta between these two is a measure 

of CCT minutes lost or gained.  The results are tabulated in Table 10 below.  Note that 

the interventions listed in this table differ somewhat from those in the two tables above 

as these are based on a full year of only Main ED data while the ones above combine 

data from both EDs.  The expected outcome for the time study (likely to occur in FY14 – 

after all the time study changes were implemented) was 499,524 incremental minutes of 

billable clinical care time per annum.  This change is not limited only to the one-year 

period immediately following the program.  This incremental CCT should increase 

revenue for years to come, as it provides an accurate measure of clinical time spent by 

nurses caring for their patients.   
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The almost half a million incremental minutes of CCT in Table 10, is projected to yield 

42,224 incremental RVUs in FY14.  This equates to a 5.6% increase in total RVUs in 

FY14 as compared to FY13.  That projection has already been built into the budgeted 

RVU level for FY14.   

Noteworthy in the above analysis was the reliability of the observers who 

conducted the time study.  Since we know “…judgments made by humans are 

especially plagued by [measurement error],” some assessment of such error in our time 

studies would prove of value in estimating the “extent that [our] measurements are 

measuring anything.”146  Formal measures of reliability, such as intraclass correlation 

coefficients, all rely on partitioning of variance in some method.146,147  Because we did 

not have multiple measurements of the same “target” (i.e., the same intervention 

conducted by the same nurse), we were unable to assess reliability in this manner.147,148   

Table 10:  Expected Annualized Change in Billable Clinical Care Time (CCT) in the 
Main ED  
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As a proxy for reliability, we chose to examine the observers’ association with the 

reported intervention times.  In order to gain insight into the association between our 

observers and our observers’ measures, we conducted multiple linear regression 

analysis using time study variables and outcomes data.  Linear regression analysis can 

be used to draw inferences about the strength of the relationship between dependent 

and independent variables.149  Since variables such as location and observers were 

different between the two EDs, we focused our modeling on the department of interest – 

the Main ED.  In the Main ED model, our dependent variable was intervention time (per 

intervention, not the aggregated figures shown above).  Our independent (or 

explanatory) variables were the type of intervention (e.g., Allergies, Home Meds, Blood 

Culture, etc.); the shift in which the intervention was observed (‘shift’); the location of the 

ED in which the observation occurred (‘location’; e.g., triage, trauma, etc.), the observer 

who time studied the intervention (‘observer’); and the type of employee who performed 

the intervention (‘employeetype’ [sic]; i.e., either a nurse or a clinical tech).  We left the 

time of day and date of the observations out of the model because we saw no rationale 

for them to impact the length of time it took a nurse or clinical tech to perform that 

intervention.  It is conceivable that the later into a clinician’s shift we extend, the slower 

his/her performance; but this was not of interest in this study.  Also, to add that many 

variables would have strained the degrees of freedom of the model.  Regression 

analysis was conducted using StataCorp Stata 13.  Stata output is shown in Annex I.    

Because the relationship of interest in this exploration was that of the observer 

and his/her impact on intervention time, the first regression model, called Model 1 and 

shown in Figure 15 below, excluded the observer as a variable.  Model 1 suggested that 

73.5% of the variation in the intervention time could be explained by the independent 

variables (type of intervention, shift, location, and employee type).  The remaining 

26.5% may be attributable to the variables we did not include (observer, date, time of 

day); unknown, hidden or confounding variables; and inherent variability.  Model 1 also 

suggested that location and shift were not statistically significantly related to the 

intervention time, but that employee type was.  It suggested that, when a clinical tech 

performed an intervention he or she was 1.7 minutes (p=0.002, 95%CI: 2.7-0.64) faster 
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than a nurse.  This was not surprising since techs tend to specialize in a smaller subset 

of interventions based on their scope of practice.  

 The next regression model, Model 2 (Figure 16 below), included observers as a 

term in the model.  We hypothesized that this model would explain a significantly larger 

amount of the variation in the intervention time, because we suspected that, despite 

rigorous observer training, different nurses would inherently create variability.  Of 

interest, Model 2 suggested that 74.0% of the variation in the intervention time could be 

explained by the independent variables which now included the observers.  This ½% 

seemed practically insignificant.  Like Model 1, Model 2 also suggested that location 

and shift were not statistically significantly related to the intervention time.  This model 

suggested that, on average, clinical techs are faster than nurses by 1.8 minutes 

(p=0.001, 95%CI: 2.8-0.80), comparable to Model 1’s average difference of 1.7 minutes.  

Model 2 also suggested that, among the four observers, the strength of the relationship 

between intervention time and observer was only statistically significant for observers 2 

(p=0.03) and 3 (p=0.03).  It suggested that, on average, observer 2’s observations 

tended to be 1.5 minutes (95%CI: 2.8-0.14) longer than the reference group (which was 

observer 1), and, on average, observer 3’s observations tended to be 0.99 minutes 

(95%CI: 1.8-0.11) faster than the reference’s.  Since the adjusted coefficient of 

(multiple) determination (adjusted R2) increased – even if only slightly – when we added 

the observer term, we inferred that the added variable does improve the model.   

To assess the statistical significance of the difference between the two models, 

we conducted a likelihood-ratio test, which suggested that the ½% difference in the 

contribution of the independent variables to the variation in the intervention time was 

statistically significant.  This was adduced because the difference in the residual sums 

of squares between the two models was statistically significant (p=0.003), and 

corroborated by an ANOVA, which also showed statistical significance in the difference 

between the models (p=0.005).  We also re-calculated both models while excluding the 

independent variables for location and shift that were found by Model 1 and 2 not to be 

significantly related to our dependent variable.  We recalculated, with and without, the 

observer variable and found similar results to those with Model 1 and 2, with a 
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difference of less than ½% between the models, and with statistical significance in the 

difference (based on a likelihood-ratio test).  Statistical outputs are shown in Appendix I.   

Our last model, Model 3 (Figure 17 below), excluded location and shift that we 

found not significant and maintained the observer variable.  This seemed to be the 

“cleanest” model.  Similar to Model 1, Model 3 suggested that 73.5% of the variation in 

the intervention time could be explained by the independent variables (type of 

intervention, observer, and employee type).  It suggested that clinical techs are, on 

average, 1.8 minutes (p=0.001, 95%CI: 2.9-0.80) faster than nurses.  Unlike the 

previous model, it suggested that observer 2’s observations were not statistically 

significantly related to intervention time (p=0.13); nor were observer 3’s (p=0.07, slightly 

above the generally accepted threshold of 0.05 for statistical significance).   

Our interpretation of this modeling is that, despite our inability to estimate formal 

reliability among the observers, the regression models suggest that differences among 

the four Main ED observers did contribute a statistically significant amount of variation 

to the measurement of clinical intervention time for ED nurses and techs.  The applied 

impact of this, however, seems to be minimal, suggesting that training nurses to be 

observers, and then having them follow our time study methodology, is a practical and 

reasonable approach to capturing accurate measures of nursing effort in the ED.   
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                                     _cons     13.79802   2.581484     5.34   0.000     8.726107    18.86994

                            2.employeetype    -1.693116   .5351067    -3.16   0.002    -2.744456   -.6417763

                                            

                                        6      .6071882   2.476175     0.25   0.806    -4.257825    5.472201

                                        5      .8665745   2.408353     0.36   0.719    -3.865187    5.598336

                                        4      3.594999   2.583667     1.39   0.165    -1.481207    8.671204

                                        3      .8789468   2.425778     0.36   0.717     -3.88705    5.644943

                                        2      1.371086   2.401156     0.57   0.568    -3.346536    6.088707

                                        1     -.6171743   2.482706    -0.25   0.804     -5.49502    4.260671

                                  location  

                                            

                                        3     -.7666787   .5461291    -1.40   0.161    -1.839675    .3063172

                                        2      .1185185   .3653929     0.32   0.746    -.5993797    .8364167

                                     shift  

                                            

       suture/staple removal (Simulation)     -10.47386   1.701127    -6.16   0.000    -13.81611   -7.131607

      c spine immobilization (Simulation)     -9.496959   1.861327    -5.10   0.000    -13.15396   -5.839955

                              Vital Signs     -9.304148   1.207015    -7.71   0.000    -11.67561   -6.932691

                    Visit Overview Screen     -12.91785   1.681499    -7.68   0.000    -16.22154   -9.614159

   Urinary catheter removal  (Simulation)     -9.330292   1.861327    -5.01   0.000     -12.9873   -5.673289

            Transport by RN/CT (Internal)     -5.666865   1.360503    -4.17   0.000    -8.339886   -2.993844

            Transport by RN/CT (External)      6.358586   1.323008     4.81   0.000     3.759234    8.957939

                                      SAT      -13.0027   1.550281    -8.39   0.000    -16.04859   -9.956818

                       Pulse Ox (applied)     -13.04975   1.278926   -10.20   0.000     -15.5625   -10.53701

                 Port - a - Cath Accessed     -.0418546   2.590616    -0.02   0.987    -5.131714    5.048005

                           Patient Status     -12.80616   1.260105   -10.16   0.000    -15.28192   -10.33039

            Patient History (Med & Surge)     -12.42598    1.58285    -7.85   0.000    -15.53585   -9.316106

                     Pain Eval/Assessment     -12.25866   1.455688    -8.42   0.000     -15.1187    -9.39863

  Nursing Assessment / Reassessment (ROS)     -2.981443   1.365197    -2.18   0.029    -5.663685   -.2992007

                     Neb Treatment Set Up     -11.14238   1.403541    -7.94   0.000    -13.89996   -8.384802

 Medications Given, IV, PO, IM and Fluids     -7.446002   1.194165    -6.24   0.000    -9.792214   -5.099791

                 Medication Prep (mixing)     -11.29906   1.391597    -8.12   0.000    -14.03317   -8.564947

       Lead Cardiac Rhythm Interpretation     -11.84776   1.480482    -8.00   0.000     -14.7565   -8.939008

                    Labs - other specimen     -8.376886   1.360716    -6.16   0.000    -11.05032   -5.703448

                    Labs - blood specimen      .3148489   1.396854     0.23   0.822     -2.42959    3.059288

 Implantable Port Deccessed  (Simulation)     -11.44474   1.801388    -6.35   0.000    -14.98398   -7.905505

                         IV Tubing Set Up     -12.16588   1.371492    -8.87   0.000    -14.86049   -9.471265

                IV Insertion - Successful      .3101526   1.441063     0.22   0.830    -2.521146    3.141452

                   IV Insertion - Attempt      4.374259   1.692167     2.59   0.010     1.049609    7.698909

                                   IV D/C     -11.79231   1.237054    -9.53   0.000    -14.22279   -9.361832

                                      ILI     -12.79711   1.664887    -7.69   0.000    -16.06816   -9.526056

                                Home Meds     -12.12183   1.429501    -8.48   0.000    -14.93041   -9.313248

                                     FNGs     -12.41969   1.550264    -8.01   0.000    -15.46554    -9.37384

                               EKG (cart)     -1.807775   1.605079    -1.13   0.261     -4.96132     1.34577

                    EKG (bedside monitor)     -8.227587   1.511911    -5.44   0.000    -11.19808   -5.257092

          Discharge/AMA with Instructions     -5.740866   1.346604    -4.26   0.000    -8.386578   -3.095154

                    Chief Complaint Quote     -11.23902   1.550264    -7.25   0.000    -14.28487   -8.193174

Central Line Dressing Change (Simulation)      -4.79605   1.588042    -3.02   0.003    -7.916123   -1.675978

           Cardiac Monitor Lead Placement      -6.21495   1.462418    -4.25   0.000    -9.088206   -3.341694

                                      CAP     -12.93895   1.521653    -8.50   0.000    -15.92859   -9.949316

                 Blood Kiosk (Simulation)     -11.71384   1.803449    -6.50   0.000    -15.25713   -8.170552

                     Blood Glucose - POCT     -9.205947   1.666487    -5.52   0.000    -12.48014   -5.931752

                            Blood Culture      10.05972   1.564643     6.43   0.000     6.985621    13.13382

                     Arrival Patient Info     -12.56702   1.550264    -8.11   0.000    -15.61287   -9.521174

                                Allergies     -12.97921    1.53007    -8.48   0.000    -15.98538   -9.973032

                                    action  

                                                                                                            

                                      time        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                            

       Total    23535.2387   548  42.9475159           Root MSE      =  3.3748

                                                       Adj R-squared =  0.7348

    Residual    5683.26882   499  11.3893163           R-squared     =  0.7585

       Model    17851.9699    49  364.325917           Prob > F      =  0.0000

                                                       F( 49,   499) =   31.99

      Source         SS       df       MS              Number of obs =     549

Figure 15:  Model 1 (Observer Left Out) – Regression of Intervention, Shift, 
Location and Employee Type on Intervention Time  
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                                     _cons     14.70116   2.604783     5.64   0.000     9.583394    19.81893

                                            

                                        4      .0027692   .6411881     0.00   0.997     -1.25701    1.262549

                                        3     -.9871008   .4446841    -2.22   0.027    -1.860798    -.113404

                                        2      1.474394   .6797567     2.17   0.031     .1388362    2.809951

                                  observer  

                                            

                            2.employeetype    -1.705802   .5300115    -3.22   0.001    -2.747147   -.6644577

                                            

                                        6     -.0847354   2.475776    -0.03   0.973    -4.949037    4.779567

                                        5      .3730319   2.408719     0.15   0.877    -4.359518    5.105582

                                        4      2.917279   2.579944     1.13   0.259    -2.151687    7.986244

                                        3      .4546293   2.417852     0.19   0.851    -4.295865    5.205123

                                        2       1.01325   2.396964     0.42   0.673    -3.696204    5.722704

                                        1     -1.305399   2.481127    -0.53   0.599    -6.180215    3.569417

                                  location  

                                            

                                        3     -.5475694   .5653924    -0.97   0.333    -1.658429      .56329

                                        2     -.7415676   .4497415    -1.65   0.100    -1.625201    .1420656

                                     shift  

                                            

       suture/staple removal (Simulation)     -10.25117   1.686315    -6.08   0.000    -13.56437    -6.93797

      c spine immobilization (Simulation)     -10.19489   1.881165    -5.42   0.000    -13.89092   -6.498856

                              Vital Signs     -9.436395   1.200152    -7.86   0.000     -11.7944   -7.078387

                    Visit Overview Screen      -12.6406   1.695051    -7.46   0.000    -15.97096   -9.310234

   Urinary catheter removal  (Simulation)     -10.02822   1.881165    -5.33   0.000    -13.72426   -6.332189

            Transport by RN/CT (Internal)     -5.805168   1.350835    -4.30   0.000    -8.459232   -3.151104

            Transport by RN/CT (External)      6.384735   1.315398     4.85   0.000     3.800296    8.969175

                                      SAT     -13.34138   1.558862    -8.56   0.000    -16.40417   -10.27859

                       Pulse Ox (applied)     -12.87768    1.27329   -10.11   0.000    -15.37939   -10.37597

                 Port - a - Cath Accessed     -.0257539   2.566077    -0.01   0.992    -5.067475    5.015967

                           Patient Status     -12.95564   1.253688   -10.33   0.000    -15.41883   -10.49245

            Patient History (Med & Surge)     -12.04545   1.590144    -7.58   0.000     -15.1697   -8.921199

                     Pain Eval/Assessment     -12.19462   1.451774    -8.40   0.000      -15.047   -9.342234

  Nursing Assessment / Reassessment (ROS)     -2.912602   1.353104    -2.15   0.032    -5.571124   -.2540791

                     Neb Treatment Set Up     -10.90831   1.395781    -7.82   0.000    -13.65068    -8.16594

 Medications Given, IV, PO, IM and Fluids     -7.325117   1.184793    -6.18   0.000    -9.652949   -4.997286

                 Medication Prep (mixing)     -11.10488   1.395894    -7.96   0.000    -13.84748   -8.362286

       Lead Cardiac Rhythm Interpretation     -11.54273   1.478115    -7.81   0.000    -14.44687   -8.638592

                    Labs - other specimen      -8.37252   1.351222    -6.20   0.000    -11.02734   -5.717696

                    Labs - blood specimen      .4749736   1.384018     0.34   0.732    -2.244288    3.194235

 Implantable Port Deccessed  (Simulation)      -11.9966   1.804921    -6.65   0.000    -15.54284    -8.45037

                         IV Tubing Set Up     -12.01535   1.368343    -8.78   0.000    -14.70381   -9.326881

                IV Insertion - Successful      .2441591   1.428982     0.17   0.864    -2.563446    3.051764

                   IV Insertion - Attempt      4.322806   1.676152     2.58   0.010     1.029574    7.616039

                                   IV D/C     -11.78747   1.225356    -9.62   0.000      -14.195    -9.37994

                                      ILI     -12.82563   1.662348    -7.72   0.000    -16.09174   -9.559514

                                Home Meds     -11.86394    1.42238    -8.34   0.000    -14.65857   -9.069308

                                     FNGs     -12.18131    1.54831    -7.87   0.000    -15.22336   -9.139251

                               EKG (cart)     -1.552652   1.602686    -0.97   0.333    -4.701542    1.596239

                    EKG (bedside monitor)     -8.184396   1.498086    -5.46   0.000    -11.12777    -5.24102

          Discharge/AMA with Instructions     -5.383768   1.345994    -4.00   0.000     -8.02832   -2.739216

                    Chief Complaint Quote     -11.06663   1.547357    -7.15   0.000    -14.10681   -8.026448

Central Line Dressing Change (Simulation)     -4.923594   1.575979    -3.12   0.002    -8.020012   -1.827176

           Cardiac Monitor Lead Placement     -6.145378   1.452325    -4.23   0.000    -8.998846    -3.29191

                                      CAP     -13.29061   1.532334    -8.67   0.000    -16.30128   -10.27995

                 Blood Kiosk (Simulation)     -10.82375   1.814463    -5.97   0.000    -14.38873   -7.258765

                     Blood Glucose - POCT     -9.113528   1.662798    -5.48   0.000    -12.38052   -5.846532

                            Blood Culture      10.13199   1.552367     6.53   0.000     7.081958    13.18201

                     Arrival Patient Info     -12.92256   1.585092    -8.15   0.000    -16.03688   -9.808239

                                Allergies     -12.60281   1.538512    -8.19   0.000    -15.62562   -9.580008

                                    action  

                                                                                                            

                                      time        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                            

       Total    23535.2387   548  42.9475159           Root MSE      =   3.342

                                                       Adj R-squared =  0.7399

    Residual    5539.89505   496  11.1691432           R-squared     =  0.7646

       Model    17995.3437    52  346.064302           Prob > F      =  0.0000

                                                       F( 52,   496) =   30.98

      Source         SS       df       MS              Number of obs =     549

Figure 16:  Model 2 (Observer Included) – Regression of Intervention, Shift, 
Location, Employee Type and Observer on Intervention Time  
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  . 

                                                                                                            

                                     _cons     15.27004   .9888933    15.44   0.000     13.32718     17.2129

                                            

                                        4     -.1958663    .611026    -0.32   0.749    -1.396338    1.004605

                                        3     -.7281152   .4003762    -1.82   0.070    -1.514727    .0584967

                                        2      .9169561    .603598     1.52   0.129    -.2689219    2.102834

                                  observer  

                                            

                            2.employeetype    -1.822567   .5214418    -3.50   0.001    -2.847034   -.7980997

                                            

       suture/staple removal (Simulation)     -10.61335     1.6291    -6.51   0.000    -13.81401   -7.412686

      c spine immobilization (Simulation)      -10.8567   1.696277    -6.40   0.000    -14.18935   -7.524058

                              Vital Signs     -9.994706   1.174734    -8.51   0.000    -12.30268   -7.686727

                    Visit Overview Screen     -14.54505   1.481096    -9.82   0.000    -17.45493   -11.63516

   Urinary catheter removal  (Simulation)     -10.69004   1.696277    -6.30   0.000    -14.02268   -7.357391

            Transport by RN/CT (Internal)       -6.0274   1.317763    -4.57   0.000    -8.616385   -3.438415

            Transport by RN/CT (External)      6.323106   1.298547     4.87   0.000     3.771874    8.874339

                                      SAT     -15.51938    1.36419   -11.38   0.000    -18.19958   -12.83918

                       Pulse Ox (applied)     -13.23996   1.240159   -10.68   0.000    -15.67647   -10.80344

                 Port - a - Cath Accessed     -.0309786   2.580727    -0.01   0.990    -5.101287     5.03933

                           Patient Status     -12.46464   1.253927    -9.94   0.000    -14.92821   -10.00107

            Patient History (Med & Surge)     -14.43311   1.361829   -10.60   0.000    -17.10867   -11.75755

                     Pain Eval/Assessment     -12.47146   1.455584    -8.57   0.000    -15.33122   -9.611706

  Nursing Assessment / Reassessment (ROS)     -3.113693   1.354691    -2.30   0.022     -5.77523   -.4521562

                     Neb Treatment Set Up     -11.22065   1.385758    -8.10   0.000    -13.94322   -8.498073

 Medications Given, IV, PO, IM and Fluids     -7.496005   1.171079    -6.40   0.000    -9.796803   -5.195206

                 Medication Prep (mixing)     -11.45387   1.394358    -8.21   0.000    -14.19334   -8.714396

       Lead Cardiac Rhythm Interpretation     -11.78218   1.462643    -8.06   0.000    -14.65581   -8.908554

                    Labs - other specimen     -8.320778   1.333866    -6.24   0.000     -10.9414   -5.700156

                    Labs - blood specimen      .1575859   1.357315     0.12   0.908    -2.509106    2.824278

 Implantable Port Deccessed  (Simulation)     -12.29337   1.696277    -7.25   0.000    -15.62601   -8.960724

                         IV Tubing Set Up     -12.12916   1.364585    -8.89   0.000    -14.81013   -9.448182

                IV Insertion - Successful     -.2920642   1.385281    -0.21   0.833      -3.0137    2.429572

                   IV Insertion - Attempt      4.302584   1.654283     2.60   0.010     1.052443    7.552724

                                   IV D/C     -12.03182    1.22383    -9.83   0.000    -14.43625   -9.627379

                                      ILI     -14.92146   1.468328   -10.16   0.000    -17.80625   -12.03666

                                Home Meds     -13.49713   1.292247   -10.44   0.000    -16.03599   -10.95828

                                     FNGs     -14.28961   1.326976   -10.77   0.000     -16.8967   -11.68253

                               EKG (cart)     -3.783798   1.365269    -2.77   0.006    -6.466117   -1.101479

                    EKG (bedside monitor)     -8.472123   1.489673    -5.69   0.000    -11.39886   -5.545389

          Discharge/AMA with Instructions     -5.265166    1.34544    -3.91   0.000    -7.908528   -2.621805

                    Chief Complaint Quote     -13.14443   1.326542    -9.91   0.000    -15.75066   -10.53819

Central Line Dressing Change (Simulation)     -5.726438   1.484332    -3.86   0.000    -8.642678   -2.810199

           Cardiac Monitor Lead Placement     -6.103595   1.438337    -4.24   0.000    -8.929471   -3.277719

                                      CAP     -15.35672    1.36419   -11.26   0.000    -18.03692   -12.67652

                 Blood Kiosk (Simulation)     -12.11807   1.379325    -8.79   0.000    -14.82801    -9.40814

                     Blood Glucose - POCT     -9.857035   1.463796    -6.73   0.000    -12.73293   -6.981141

                            Blood Culture      10.32192   1.526941     6.76   0.000     7.321965    13.32187

                     Arrival Patient Info     -14.75629    1.36466   -10.81   0.000    -17.43742   -12.07517

                                Allergies     -14.98691   1.300078   -11.53   0.000    -17.54115   -12.43267

                                    action  

                                                                                                            

                                      time        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                                            

       Total    23535.2387   548  42.9475159           Root MSE      =  3.3759

                                                       Adj R-squared =  0.7346

    Residual    5743.92605   504  11.3966787           R-squared     =  0.7559

       Model    17791.3127    44  404.348016           Prob > F      =  0.0000

                                                       F( 44,   504) =   35.48

      Source         SS       df       MS              Number of obs =     549

Figure 17:  Model 3 (Observer & Employee Only) – Regression of 
Intervention, Employee Type and Observer on Intervention Time  
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8. Observational audits.  Eight observers (four billers, two Main ED nurses, two 

Pediatric ED nurses) conducted a total of 266 observations during 53 hours in the Main 

EDs (mean 5.02 observations/hr).  No observational audits were conducted in the 

Pediatric ED due to resource availability.  29.3% of observations took place in the ED’s 

Emergency Acute Care Unit (EACU), 26.3% in the Main section of the ED, and 44.4% in 

the other areas of the ED including the Psychiatric Care Unit (12.0%).  A detailed 

geographic distribution is found in Appendix C:  Observational Audits.  From the 266 

observations our study team extrapolated 399 activities of interest (as some observation 

may have revealed more than a single activity).  These 399 activities were then each 

assigned to one of 10 categories as described in Appendix C.  The category names also 

found in Figure 18 below, which shows the flow of observations (red numbers) through 

the decision making process utilized for our study’s observational audits.   

 

Figure 18:  Observation Process Flow with Outcomes 
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As noted in Figure 18, category four (Patient Care) was the largest, containing 

44% of all activities, while category nine (Pharmacy Related) was the smallest, with 1%.  

Of the 399 original activities, the numbers of activities that fell into decision groups “No,” 

“Maybe,” and “Yes” were 344, 35, and 20, respectively.  In other words, 86% of the 

activities were evaluated and discarded, 9% were selected to move forward for further 

discussion and review, and 5% were immediately actionable.  Figures 19 and 20 below 

illustrate the decision group distribution for each category.  

 

Categories one (Discussion with Clinician/Staff) and six (Patient / Family 

Education) had the largest proportion of “Maybe” and “Yes” responses (as compared to 

“No” responses), with 44% and 27% “Maybe” and “Yes” items, respectively.  Categories 

two (Gather Equipment), three (Room Preparation), eight (IT Related), and ten (Misc.) 

had the highest percentage of “No” items, constituting 100% of activities in each of 

these four categories (as exemplified by the solid bar in Figure 20).  

Figure 19:  Decision Group Distribution per Category 

* ”No” in Category 4 reached 160.  To better view the other results, we cropped the preview of the graph. 
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The numeric size of the decision group is misleading, however, because many 

observations were redundant and could be classified together.  For example, in the 

“Yes” decision group, six of the twenty activities referred to a transfer of care or handoff 

report among nurses.  We classified these together as “transfer of care / handoff report.”  

As a result of this consolidation, the “Yes” decision group contracted from 20 activities 

to 9.  Similarly, the “Maybe” group consolidated from 35 to 18 activities.  The “No” 

decision group had a great number of redundant observations.  For example, 13 

observations all pointed to nurses disinfecting their hands prior to caring for patients, 12 

observations discussed nurses providing comfort measures to patients, and 10 

observations cite nurses cleaning the room.  Thus, the 344 activities in the “No” group, 

were reduced to 199 activities or categories of activities.    

Although billing staff (“billers”)(not nurses) only accounted for 36% of the total 

observation time during this project, they accounted for 74% of the total activities 

recorded.  Further, 83% of the “Yes” group and 61% of the “Maybe” group were 

attributed to the observations of the billers.  Also noted was variation in observation 

productivity between Main ED nurse observers and Pediatric ED nurse observers.  

While the two nurses from the Main ED accounted for 65% of the total time nursing 

spent on the observational audits, they only recorded 37% of the activities observed by 

nurses.  This suggests that our decision to use “external” and “non-nurse” observers to 

examine nursing activity was a useful one.   

 

Figure 20:  Decision Group Percentage by Category 
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9. Update billing definitions.  During this programmatic activity, 73 nursing 

intervention definitions were updated or developed de novo.  Another 15 existing 

interventions still require updating (programmed for FY14 second quarter).  Definitions 

will likewise be developed for any new interventions selected for addition to Allscripts.  

Below is an “old” (pre Facility Billing Program) definition contrasted with a 

programmatically developed definition.  The purpose of this comparison is to illustrate 

the expansion of detail, and enhancement of specificity associated with this effort. 

 
Pre-intervention definition for Arterial Blood Gas (ABG) Draw: 
 
ABG * - Blood drawn from arterial line or artery - Automatic Supply Charge 
 
Post-intervention definition for Arterial Blood Gas (ABG) Draw: 

 
The development process and additional examples of new definitions are found in 

Appendix D:  Facility Billing Definitions - Methodology and Implementation.    
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10. Create and reconcile list of documentable items not hooked to 
billing.  As no list of documentable nursing interventions existed prior to this study, our 

first step was to undertake a manual review of Allscripts and capture all documentable 

nursing activities contained therein.  This yielded a 13-page list of documentable 

nursing activities organized by ‘tab’, ‘section’, ‘subsection’ and associated billing 

element (where applicable).  An example is shown in Figure 21, which displays the 

Triage Tab and its contents.  We captured and reviewed 457 documentable elements 

(about 15% of the list is redundant).  Of these, 32 nursing activities were selected for 

evaluation as potentially billable interventions.  Another 13 were added as billable 

nursing activities.  One was programmed for addition after being time studied; 17 are 

pending review by the appropriate ED committees for decision on adding or discarding 

them; and one was assessed as non-clinical in scope and discarded.    

 

TRIAGE TAB Hooked to Billing Element 
PRIMARY TRIAGE  
  Chief complaint quote Triage 
  Vital signs/Pain level Vital signs 
  ALLERGIES    Mandatory screening questions:     Identify CAP criteria     ILI Screening (Influenza Like Illness)    Adult nursing order sets  
  Special Healthcare needs: 

Physical/Sensory/Language Barriers 
Communications Assistance, Mobility 

Assistance 
  High risk for infection     Reason for high risk of infection    Critical Care Patient Designation Triage 
     
  MISCELLANEOUS  
  Called to Triage - no answer    Patient was re-registered    Assessment deferred d/t pt condition    See Arrest Record for documentation         Down Time Documentation  

 
  

Figure 21:  Triage Tab Elements from Allscripts Nursing Documentation List 
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11. Benchmark billable procedures against other EDs.  Between August 

2012 and March 2013, we contacted 24 of the 48 hospitals in Maryland, and requested 

a copy of either their ED billing sheet or a list of their ED nursing interventions (billable 

or otherwise).  We explained the nature of the study and offered to share results openly.  

Only four hospitals unaffiliated with Johns Hopkins responded (Dorchester General, 

Atlantic General, Civista Medical Center, Western Maryland Health System) by 

providing us with information.  One hospital, Harford Memorial Hospital, provided its 

information on 19 September, 2013 – a full seven months late – and was not included in 

this analysis.  Three Maryland-based (Suburban, Bayview Medical Center, Howard 

County General) and one D.C.-based (Sibley Memorial) Johns Hopkins Health System 

hospitals also contributed their lists, bringing the total benchmark group to eight 

hospitals.  It should be noted that, although the five Johns Hopkins affiliated EDs have 

always had a very collegial and collaborative relationship, at the time of this study there 

was absolutely no relationship among the EDs relative to nursing practice.  There was 

also no overlap in nursing staff.   

From the eight hospitals, we compared 769 interventions against those of our 

own ED.  We selected 103 interventions for evaluation as potentially billable.  Of those, 

27 were assessed as immediately actionable opportunities.  Of the 27, we added 15 as 

billable nursing activities, and 12 were programmed for addition after being time studied.  

An additional 13 interventions are pending review by the appropriate ED committees for 

decision on adding or discarding them.  We evaluated and discarded 63 interventions.  

A few examples of rationale for discarding these interventions were that they were 

performed by non-ED staff in our ED (e.g., by OB, L&D, Radiology, Respiratory 

Therapy); were not performed in our ED (e.g., assist with ADLs, peritoneal dialysis, 

irrigation via Foley Catheter); or were documented by subcomponent (e.g.; newborn 

delivery is documented via elements such as mother/child nursing assessment, 

medication administration, isolette set up, etc.).   

During our benchmarking we noted that two hospitals (Sibley Memorial, 

Suburban) documented and billed for additional staff required when performing a 

nursing intervention.  According to the HSCRC, 
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“With the use of CCT as a measurement of [emergency medicine] resource consumption, it is 
possible for multiple [emergency medicine] personnel to be providing CCT to the same patient 
simultaneously.  Therefore, in a given time interval, the facility may record and report CCT greater 
than the actual clock time that has elapsed.88”  

 

Based on this, we set forth to obtain Corporate Compliance approval and identify 

interventions where the support of an additional clinician could be “clinically necessary” 

in certain situations.  An example is an extra nurse who is needed to pull the skin of a 

pediatric patient in a manner that doesn’t roll the vein while another nurse is inserting an 

IV or drawing blood.  Allscripts was then structured to allow nurses to document 

additional clinical staff who supported an intervention under clinically necessary 

circumstances.  A total of 33 new “nursing assist” interventions were added to Allscripts 

by our team.   

 

12. Review 2010 external audit for opportunities.  We hypothesized that the 

2010 external audit would contain recommendations and guidance relevant to any work 

associated with billing and nursing documentation practices in our ED.  We found the 

audit to be simplistic.  Auditors reviewed 150 Main ED patient records. One record had 

documentation that supported a lower HSCRC level than originally assigned (i.e., it was 

over billed).  Documentation in eight of the records supported a higher HSCRC level 

than originally assigned.  Auditors noted that clinical care time was documented in the 

patient record but not consistently picked up in the billing process.  Auditors, however, 

made no recommendations. 
An analysis of the billing structure in Allscripts (which calculates billing levels 

automatically) revealed that the triggers, which indicate to Allscripts what clinical care 

time should and should not be applied to the patient’s bill, were not optimally placed.  

Some documentation aspects of Allscripts involved multiple “layers.”  For example, 

documenting the collection of a blood specimen required the nurse to select the “lab 

specimens” question, followed by selecting, from a ‘list’, the appropriate specimen 

source.  This was then followed by documenting the ‘element’ of the question which 

indicated the number of cultures taken from the aforementioned source.  The ‘question’, 

‘list’ and ‘element’ each represented a different “layer” the nurse had to document.  In 

many cases we discovered that the trigger to bill was “buried” in the lowest “layer” of 
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documentation (the ‘number of cultures taken’ in the previous example).  What resulted 

is suboptimal billing as nurses did not always document the final portions of each 

question.  For example, nurses routinely documented an IV insertion (the ‘question’), 

and the associated ‘list’ location (an arm, for example).  Oftentimes they did not 

document which arm was used (the ‘element’).   

To mitigate this, we moved the billing trigger to the question level (the highest 

“layer”) wherever possible in an activity we titled the “Billing Trigger Initiative”.  One 

constraint to this initiative was compliance considerations – where a subordinate “layer” 

of a question was required by policy or for patient safety.  We also ensured that billing 

triggers could not be activated when a nurse merely opened a documentable item, but 

did not select it as a performed intervention.  Under the watchful eye of the Compliance 

Department, we monitored each adjusted intervention for the four months following the 

change to ensure there were no disproportionate changes in documentation or billing 

that could indicate over billing our patients.  No such changes were noted.  This 

programmatic activity moved the billing trigger for exactly 35% of all nursing 

interventions.  The result was an increase in RVU/pt of 0.26 for the four months6 after 

this activity, as compared to the four months prior to the change.  

 

13. Reconcile provider orders against billable procedures.  For this effort, 

we reconciled 43 provider orders, in six categories, with 71 nursing activities that 

resulted from those orders.  Of the 71, 27 activities were not documentable in Allscripts, 

while the other 44 were.  Of the 44 documentable activities, 32 were not hooked to 

billing.  Of the 27 not documentable items, and 32 unbilled items mentioned, our expert 

panel selected 35 for evaluation as potentially billable interventions.  No new items were 

selected to add to Allscripts for documentation purposes.  Of the 35 activities, 12 were 

added as billable nursing activities (they were previously documented but not billed), 

three were programmed for addition after being time studied, and 20 are pending review 

by the appropriate ED committees for decision on adding as a billable item or 

discarding.    
                                            
6 We compared a four-month period because on the fifth month after this activity, another intervention 
was applied that elevated RVU/pt further.   
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14. Reconcile provider orders against other EDs.  After discovering that a 

list of provider orders available in Allscripts did not exist, we were not surprised to 

discover the same was true for other hospitals we contacted.  Our own list had to be 

generated in a time consuming manual process.  After contacting 5 Maryland hospitals 

outside the Johns Hopkins Health System, it became apparent this effort was futile.  At 

this stage of the study (early summer 2013) we also recognized that this activity was 

likely to yield very little payoff.  Based on our experience with the provider orders list we 

created for our own ED, we expected results from this activity to overlap with other 

programmatic activities.  Due to these facts, we abandoned this activity altogether. 

 
 

Based on the preceding activities, our department added or changed 91 nursing 

interventions.  These are listed in Tables 11 and 12 below.  Of the 91 interventions, 15 

were documented and billed previously, and we merely updated their times to reflect an 

accurate mean procedure time for our own two EDs.  Four additional interventions were 

assessed as too vague and broad, deleted, and replaced by more specific interventions 

(labeled in Table 11 as “Split from a previously existing item”).  For example, “Central 

VAD Access” was deleted and replaced with “Implantable Port Accessed”, “Implantable 

Port Deaccessed” and “Central line dressing change”.  This led to the “creation” of nine 

new billable interventions to replace the four that were deleted.  Another 23 

interventions were already being documented by our nurses, and we hooked them to 

billing.  To 33 items that were previously documented, we added the ability to document 

additional nurses or techs assisting with the procedure.  We call these assist 

procedures, and they are enumerated in Table 12 below.  Finally, the remaining seven 

items were newly added as they were neither previously documented nor billed.  These 

seven interventions, and five of the newly “split” items, represent the incremental 

documentation burden placed on the nursing staff as a result of this project.   
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Table 11: Consolidated List of Interventions Added or Modified (part 1) 
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Table 12: Consolidated List of Interventions Added or Modified (part 2) 
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OTHER PROCESS RESULTS AND IMPLEMENTATION TOPICS 

 
Streamlining Nursing documentation.  Nurses do not regard the time spent 

documenting patient care as being patient care, despite it having a Nursing Intervention 

Classification (NIC) term.150  Hardey et al. (2000) found that nurses viewed 

documentation as “excessively time consuming”.151 

 

Streamlining nursing documentation was not a programmatic activity originally 

conceived as part of this study’s interventional design.  Very quickly, however, it 

became apparent that there was great interest in this among nurses, department 

leadership, and most audiences to whom we presented the study’s design.  In 

recognition of this, we made several attempts to improve the structure of nurses’ 

documentation.  Following are a few examples of this and the associated process 

results we observed: 
 

 In February 2013, we undertook an effort to better align documentation with 

clinical practice.  Our team rearranged the patient triage section (called a “tab”) in 

Allscripts.  The goal was to make documenting in the triage tab more consistent with 

nurses’ workflow at triage.  For example we created a ‘history’ tab to make collecting 

patient medical and surgical history at triage easier (previously this was buried in the 

‘chief complaint focused assessment’ tab).  Another change, involved adding a pain 

assessment element in the triage tab to allow easier documentation of the initial pain 

assessment by the triage nurse.  Previously, the pain assessment element existed in 

the ‘procedures’ tab, requiring several steps and valuable time to find it, followed by 

more clicks and time to return to the triage tab upon completion.  We also changed the 

color of the safety screening element from black (suggested) to blue (required) to make 

it stand out and improve compliance with completing this evaluation.  As a result of 

these changes, we received positive feedback from triage nurses; safety screening 

documentation improved from 18,903 in the six months prior to the change to 26,245 in 
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the 6 months after (a 27% increase when controlled for patient volume), and RVUs 

increased from 11.57 RVU/pt in February to 11.68 RVU/pt in March7.   

 

 Work by Korst et al. (2003) suggested that, on average, nurses spent 15.8% of 

their time on documentation.152  Cognizant of such studies, we were careful not to 

contribute to that average whenever appropriate.  Rhythm (Cardiac) Interpretation was 

a documentable element we added to Allscripts based on the aforementioned 

programmatic activities (it was one of two interventions to replace “Cardiac Monitor”).  

We realized that in order for the intervention to be documented whenever an 

interpretation occurs, and not add additional ‘clicks’ to the nurses’ workload, it needed to 

synchronize seamlessly with nurses’ workflow.  To this end, we integrated the rhythm 

interpretation question into the documentation of both performing an EKG and placing a 

patient on a cardiac monitor (both situations where an interpretation may occur).  In this 

manner, the option to document the interpretation was easily found and did not require 

the nurse to click on a separate section to access the question.  Figure 22 and 23 below 

show what this looks like in Allscripts.  

                                            
7 A comparison beyond March cannot be made, because on April 4th we activated the EPIC registration 
system (not related to this study), which wreaked havoc on the billing system for the following month.  
After April new study-related changes were implemented that would skew any subsequent comparison. 

Figure 22:  Cardiac Monitor Section with Cardiac Rhythm Interpretation Options Clearly 
Visible and Accessible in One Screen  
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 ‘IV tubing set up’ was a documentable nursing intervention in Allscripts worth 

three minutes of clinical care time.  Before our study, nurses would document this 

element each time they documented ‘IV bolus hung’, ‘IV continuous fluids hung’, IV 

infusion pump’ ‘IV syringe pump’ and ‘rapid infuser’.  Since IV tubing set up is done as a 

prerequisite to all these interventions, to reduce the documentation burden on nurses, 

we removed the requirement to document it.  Instead, we connected the trigger to bill 

the three minutes of CCT to the items that required IV tubing set up.  In this manner, the 

effort associated with the setup was captured and billed but required no nursing effort to 

document.  Since tubing set up was only done once, the system was structured with the 

logic to bill this item only once, even if the associated interventions were documented 

multiple times.  In the three months after this change was initiated (April 2013), 

documentation for IV tubing set up increased by 11%, when controlled for patient 

volume, as compared to the three months prior.   

 

 Application of a pulse oximetry sensor was an intervention documented under 

the respiratory section of the procedure tab in Allscripts.  Since the intervention was 

Figure 23:  Electrocardiogram Section with Cardiac Rhythm Interpretation Options 
Clearly Visible and Accessible in One Screen  
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often done in conjunction with cardiac monitoring, and since the nurse was required to 

document connecting a patient to a cardiac monitor, we added the option for nurses to 

indicate connecting a patient to a cardiac monitor with or without a pulse oximetry 

sensor.  In this manner nurses did not have to return to the respiratory section from the 

cardiac monitor question, saving them time.  This same change was applied to the 

rhythm interpretation intervention, which had resided in the monitoring section of the 

procedure tab.  To simplify documentation, rhythm interpretation was also added as an 

option in the cardiac monitoring question. 

As a result of the above change, compliance with documentation of pulse 

oximetry application increased by 77%, when controlled for patient volume, in the six 

months after the change as compared with the six months prior.  Besides an increase in 

effort capture for nursing effort, this represented a financial improvement as well.  To 

further streamline documentation, we connected the trigger which activated the supply 

charge for pulse oximetry (the disposable “oxisensor”) to the “cardiac monitor with pulse 

oximetry” item.  Thus, whenever that item was documented, a supply charge of $9.88 

was billed to the patient to cover the cost of the oxisensor.  Since there was a roughly 

40% institutional inflation in the price of the device, 40% of the charges represented a 

net profit for the hospital.  In the six months after the change (January 2013) we billed 

$16,941 in oxisensor charges.  Annualized, this represented a $25,925 increase in what 

we would have billed under the previous methodology, when controlling for patient 

volume.  That amounted to a $10,370 incremental net profit for the hospital.       
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Hawthorne Effect:  From early in the implementation, particularly of the time studies, 

nursing staff were aware of the activities of our study (by design).  One of our goals was 

for staff to understand how their documentation responsibilities related to the 

organizational mission; and how those responsibilities affected nurses directly.  Part of 

the Director of Nursing’s vision for a professional practice model among the nursing 

staff was fostering a better understanding of these linkages.  Also, she sought to 

develop among the staff a working comprehension of the impact of documentation on 

billing; and billing on nursing budgets, resources and staffing levels.  Thus, a great deal 

of attention was placed on the efforts of our program.  As an example, the email below 

was sent from the Director of Nursing to all nursing staff in the department: 

  
From: Katherine Deruggiero  
Sent: Friday, November 16, 2012 10:28 AM 
To: EMD_RN; EMD_ClinicalTechs; EMD_SupportAssociates 
Cc: Gai Cole 
Subject: Time Studies 
For those who do not already know, the hospital bill for patients that visit our ED is generated by 
the work we do for the patient. Everything “you document” doing for the patient is associated 
with minutes. The minutes are added up and a bill is generated for the time you devoted to 
caring for that patient. Periodically we need to validate these minutes. As you know, there are 
things that take us much longer to do now than they did in the past (i.e. the documentation in the 
electronic patient record, or correctly obtaining blood cultures!). To validate the correct minutes 
we periodically do “time studies” (i.e. someone actually watches the procedure from start to 
finish and times it). This process is very important to us because the time spent with the patient 
generates our revenue. Because this additional revenue reflects additional work done, that 
money then goes towards the purchase of more staff.  
 
Myra, Nancy, Lesley and Gwen are currently assisting us with these time studies. I appreciate 
your cooperation in assisting them to complete this task.  
 
Any questions or concerns, please contact me. 
Kathy 
 
Kathy DeRuggiero, RN, MSN 
Director of Nursing 
Department of Emergency Medicine 

 
The Hawthorne effect is a concept often referenced as a possible explanation for, 

or confounder of, interventional study outcomes.153  “The term is mostly used to refer to 

the behavior-modifying effects of being the subject of social investigation, regardless of 

the context of the investigation.”154  The name ‘Hawthorne effect’ originates from a 

Figure 8:  Implementation dates overlaid on RVUs per patient generated 
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series of Harvard- and MIT-led experiments conducted during 1924 – 1932 at the 

Hawthorne Works (a Western Electric factory outside Chicago).153,155  Hawthorne 

researchers investigated the relationship between illumination and workers’ productivity.  

Worker productivity was initially assessed as unaffected by adverse conditions (lower 

factory light levels), but the changes were later causally associated with the fact that 

workers were being openly observed by researchers and observed and encouraged by 

plant management.155,156  The investigators concluded “… that the increase in [worker] 

output was partly caused by the experimental set-up… and by the experimenters 

themselves”153.  Hence, it is reasonable to conclude that “an assessment of Hawthorne 

effect in practice-based research is important because practical studies in real world 

settings may be vulnerable to unintended effects on intervention outcome.”157 

Also called the observer effect, the Hawthorne effect has been well described in 

the healthcare setting.158,159  Leonard and Masatu (2006) observed that clinicians’ 

behavior changes while being observed by the research team.158  They concluded that 

the quality of care for patients increases while under external observation.”158  Nurses 

with whom study leadership discussed this topic, indicated openly that the observer 

effect associated with our study had a noticeable impact on nursing behavior in the 

clinical area.  Nurses, who were well aware of the time studies, were more apt to 

document thoroughly in spite of conditions (how many patients were in the department, 

how many were waiting to be seen) and despite their own patient load.  Nurses 

indicated that interventions that were skipped frequently “when it’s busy”, were skipped 

less often when time study nurses were around (even though the nurse performing the 

intervention was not being observed) or merely as a result of heightened awareness of 

the project to increase nursing effort capture.  Nurses were also more likely to think 

about the relationship between their activities, billing and the documentation system, as 

evidenced by the following examples: 

o Nurse Whalen emailed study leadership suggesting there should be a way to 

document IV insertion attempts that were unsuccessful due to inability to 

locate a vein as “…I and other staff…want [the department to receive] credit 

for this work”.    
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o Nurse Pontone requested study leadership add aggressive patient 

management as a documentable item so “her nurses” can get credit for what 

she called a “significant amount of nursing effort”. 

o Nurse Coburn indicates to study leadership that a significant amount of 

“unaccounted clinical time” is spent between nurses conducting a transfer of 

care or patient handoff.   

o Nurse Pontone recommends to leadership of the study that since both EDs 

conduct suicide screening for certain patients, this item should be added to 

Allscripts and billed as clinical care time.   

There is no disputing the observer effect was prevalent in the course of this project.  

This observer effect heightened awareness among the staff as to the value of 

documentation in characterizing nursing effort and its impact on billing.  We anticipate 

that as elements of this study that were designed to alter nursing culture on a more 

permanent basis (e.g., nursing incentives, team leader quarterly evaluations) are 

implemented, this awareness (which previously resulted from the Hawthorn effect) will 

become a permanent aspect of the ED nursing culture.      
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MONITORING UNINTENDED NEGATIVE CONSEQUENCES 

 

Since the program is ongoing and has no anticipated end, results were collected in 

conjunction with program initiation and maintenance.  To ensure that the program, 

which had the potential to tax nursing time, did not impede care quality, a few clinical 

quality measures were monitored throughout the course of the implementation.  First 

among these was nursing compliance with adherence to vital signs.  Vital signs were 

the most frequently documented nursing intervention and generated the second 

greatest billable time.  As an element routinely documented on all patients, we 

monitored compliance with conducting the initial set, typically at triage; repeat vital signs 

for patients requiring them every four hours; and vital signs within one hour of discharge 

or transfer.  Below are the trends associated with the three types of vital signs.  
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Nursing compliance with pain reassessment was selected as a quality measure prior to 

our decision to improve its documentation structure.  Compliance with pain 

reassessment had historically trended low.  We opted to utilize not only measures that 

typically did well, but ones that were more challenging.   

Nursing compliance with discharge order to discharge time was selected as it is a 

quality measure associated with ED throughput.  If nurses do not discharge the patient 

in a timely manner after the discharge order has been written, then dwell time in the bed 

increases, thus needlessly consuming a critical ED resource.  Tracking this quality 

indicator enabled us to monitor a potential negative influence that our study was having 

on patient throughput in the ED.  
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Our hospital uses a Patient Safety Network (PSN) for self-reporting of staff safety 

concerns or threats to patient safety.  PSN is an on-line safety event reporting system 

available to all employees at Johns Hopkins Hospital, via an internal website. PSN is an 

integral aspect of hospital and departmental “Infrastructure for Patient Safety.”160  As 

such, it was our most direct mechanism to ensure none of the activities of our study 

adversely impacted the safe performance of nursing duties.  PSN is imperfect in that it 

relies on self-reporting.  However, this has been found to be an effective means of 

measuring clinical practice associated with negative or potentially negative 

outcomes.161,162    
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OUTCOME RESULTS 
 

Project outcomes are discussed in detail below.  Additional detail is captured in the 

various appendices.  Outcomes were subdivided into 1) workforce outcomes, 2) social 

outcomes, and 3) financial outcomes:  Our three core tributaries that collectively drove 

socioeconomic improvement for the department.  Financial outcomes were clearly a 

principal objective within this endeavor.  As such, financial outcomes are presented 

separately, and in the context of an economic evaluation.  This economic analysis 

serves not merely to demonstrate fiscal outcomes, but to build a “business case” for this 

performance improvement program, so as to justify the literal and theoretical 

programmatic replication proposed for other EDs in the study design.    

Although much of this study’s effort involved interventions in both the Main and 

Pediatric EDs, the focus of the study was the Main ED.  Therefore, Pediatric ED results 

are not discussed below.  This, in fact, understates the impact of our study, as financial 

outcomes in the Department of Pediatrics were positive, while their costs were minimal, 

as program costs were largely borne by the Department of Emergency Medicine.   

 

1. WORKFORCE OUTCOMES 

 

The long-term goals of improved employee satisfaction and reduced staff turnover were 

driven by the intermediate goal of improved recognition of performance.  That 

intermediate-term goal cross-walked back to programmatic activities that have yet to be 

implemented.  Specifically, improved recognition of performance and an incentive plan 

for nursing performance have not yet been implemented via the nursing report card, as 

we await the operationalization of the hybrid audit and team leader audits.  Since this 

portion of the facility billing program has not yet been implemented, claiming an 

association between the project and employee satisfaction (or other workforce 

outcomes) is inappropriate.   

Thus, for academic purposes only, and based on the literature and our own 

previous data, this workforce outcome is examined below.  Evidence suggests that job 

satisfaction is a critical variable in nursing turnover and patient satisfaction.163,164  If the 
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overall satisfaction of a nurse with his or her workplace is high, then the likelihood of 

him/her resigning from the health organization is reduced.  Other variables such as 

economic status or individual differences have a weaker relationship to job satisfaction 

than an employee’s work content and work environment.164  Following is an examination 

of past data on nursing satisfaction and nursing turnover within the Main ED.  

 

Nursing turnover.  We explored nursing turnover data from FY2009, the baseline 

period before the pilot program, up until the end of the fiscal year 2013.  Data were 

divided into two groups:  ED and EACU.  This is because prior to 2012’s transition to the 

new building, the ED and EACU were not contiguous geographically, and were 

classified as separate units by the hospital and by the survey methodology.  These data 

are maintained internally by departmental nursing leadership. 

 We found that nursing turnover in both groups was steady for the first two years 

of the sample, but peaked in 2011, shortly before the move of the ED to a new, larger 

facility.  The peak was more significant in the ED group, with the turnover rate reaching 

43%.  While the ED group returned to normal rates after 2011, the EACU group 

dropped to 0%.  Figure 24 below illustrates the nursing turnover trend for both the ED 

and EACU groups. 

Figure 24:  Nursing Turnover Rates in the Main Emergency Department 
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Nursing perceptions of workplace environment:  The National Database of Nursing 

Quality Indicators (NDNQI) is an American Nurses Association managed national 

database that provides “reporting of structure, process, and outcome indicators to 

evaluate nursing care at the unit level.”165  NDNQI surveys tend to focus on “nursing-

sensitive indicators” which, according to Montalvo (2007) are “distinct and specific to 

nursing, and differ from medical indicators of care quality.”165  The survey is 

administered at The Johns Hopkins Hospital every other year.  The categories of 

measurement used in our analysis were again chosen for their relevance to improving 

workforce outcomes through the facility billing program.  The items were: 

Unit-Level Subscale Items:   

1) Job Enjoyment 

2) Task Saturation 

3) Decision Making 

Individual-Level Subscale Items: 

1) Satisfied with My Job 

2) Time for Patient Care 

Quality of Care: 

1) Quality of Care in General 

The unit-level items were specific to the functionality of the ED, while the 

individual-level items denoted the environment of the specific nurse completing the 

survey.  Scoring was standardized, with each item represented by a T-score.  Scale 

scores were standardized by taking the average of individual scale scores and 

aggregating them to the unit level.  They were then converted to T-scores which 

represented unit averages, with the highest score representing the highest level of 

satisfaction.166  The ‘Quality of Care’ measure was not standardized in the 

aforementioned manner; rather, it was measured on a categorical scale of one through 

four, with ‘1’ representing “poor” clinical care quality and ‘4’ indicating “excellent” care 

delivery as perceived by the nurse.    

 Figure 25 below shows the results for the unit and individual-level measures.  For 

the individual-level measurements in 2009, the ED showed moderate-to-high 
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satisfaction.  Individual nurses in both groups were highly satisfied with their job, and 

moderately and highly satisfied with time for patient care.  In 2011, the scores dropped 

in the two individual-level items.  Nurses in the ED were moderately satisfied with both 

their job and time for patient care.  For the unit-level measurements in 2009, nursing 

staff were satisfied with both tasks and job enjoyment.  In 2011, we experienced a drop 

in scores, and respondents were moderately satisfied in all five of the measures.  Every 

item decreased between 2009 and 2011, and then increased between 2011 and 2013.  

Employees were moderately satisfied in five of the six areas on the 2013 survey, while 

being highly satisfied with one. 

 

 
  

Figure 25:  NDNQI: Unit and Individual-Level Measures 
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As depicted in Figure 26, nurses in the ED rated quality of care for patients as 

“good” for all three years shown.  From 2009 to 2011, the ratings were 3.0, 3.1, and 3.1 

respectively.   

 
 
 

 
Employee engagement. The Gallup Organization conducts staff engagement and 

patient perception of care surveys for numerous healthcare organizations, including The 

Johns Hopkins Hospital.167-169  Workforce surveys consist of 13 standard items that 

measure overall staff satisfaction and the features of employee engagement that 

correlate, according to Gallup, to business performance and outcomes.167  Of the 13 

factors considered, we identified three that were relevant to the proposed outcomes of 

the facility billing program: 
Q0. “How satisfied are you with Johns Hopkins Medicine as a place to work?” 

Q4. “In the last seven days, I have received recognition or praise for doing good 

work.” 

Q8. “The mission or purpose of my organization makes me feel my job is 

important.” 

We chose these three because they focused on overall satisfaction, employee 

recognition, and agreement with the ED mission, all of which were tied into the 

outcomes of concern in this study, particularly Q0 and Q4.  Questions were scored on a 

Figure 26:  NDNQI:  Quality of Care in General 
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Likert five-point scale, whose psychometric properties are well established,170,171 with ‘1’ 

being the lowest score (strongly disagree/extremely dissatisfied) and ‘5’ being the 

highest score (strongly agree/extremely satisfied).  The graphs below show the multi-

year progression of each of the three Gallup survey questions including 2010, the 

baseline year prior to our program, and 2013, the programmatic implementation year.   

 

  

Figure 27:  Gallup Employee Engagement Survey Select Question Trends 
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2. SOCIAL OUTCOMES 

 

The social outcomes construct of our study is associated with two outcome measures: 

Social Equity and Compliance.  A review of both outcome measures follows.  

SOCIAL EQUITY 

Micro-economic process changes, like those emanating from the efforts of this study, 

may potentially influence and even shape the quality of the relationship that exists 

between an ED and the community of patients it serves.  This concept, builds upon 

Baum (1999), who underscored the importance of understanding the public health 

impact of macro-economic policies on the association between people and the 

institutions that serve them, and how the nature of such association shapes their 

perceptions of social fairness.172  The challenge to the administrator is to ensure that 

such changes do not favor or penalize any segment of the patient population.  Better 

yet, administrators should establish changes that improve the equity with which patients 

are treated, thus advancing the quality of the relationship with their patient community.  

 Much of the relationship between a community and an ED is based on trust.173  

Trust is a relational concept, “…describing a voluntary relationship between a person 

and an institution (institutional trust).”174  A decision to implement a poorly structured 

process change designed to improve an ED’s economic effectiveness can erode trust.  

Degradation of trust can have adverse economic, public health and mission-related 

repercussions.175  Public health repercussions may manifest as patients who delay or 

avoid care seeking, who fail to comply with follow-up care directions, or who fail to 

comply with preventative health instruction.176-179  Economic impact occurs through the 

same mechanisms, as well as undesirable influence on organizational reputation.180  

Mission impact for an academic medical center like Johns Hopkins may appear as 

patients’ declining willingness to consent to or participate in research.174,181  This, in 

turn, has its own negative economic impact.182   

Social equity emphasizes “responsibility for decisions and program 

implementation” for healthcare leaders.183  Social equity also stresses “responsiveness 

to the needs of citizens.”184  As responsible healthcare administrators, we must take 
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care not to maximize our organizations’ utility at the expense of our patients.  This is 

particularly relevant in projects such as this, where the distribution of services to the 

patient did not change, so detection of an inequity requires a greater degree of 

sensitivity.  Including social equity as an analytic construct in organizational research 

(such as ours) is one method to keep this concept in the forefront (or at least on par with 

other variables) of research, business process improvement, clinical enhancements, 

and policy development.  This approach was endorsed by Frederickson (1990),183 from 

a public administration research perspective; and by Krieger et al.,185 from a public 

health research perspective.  

 In Johns Hopkins’ March 1873 letter to the first Board of Trustees of The Johns 

Hopkins Hospital, he clearly articulates his vision for the institution and the social 

mission it was expected to uphold.186  In directing how this hospital should be a 

“substantial benefit to the community” he wrote:  

 
The indigent sick of this city and its environs, without regard to sex, age, or color, who may require 
surgical or medical treatment, and who can be received into the Hospital without peril to the other 
inmates, and the poor of this city and State, of all races, who are stricken down by any casualty, shall 
be received into the Hospital, without charge, for such periods of time and under such regulations as 
you may prescribe. 186 
 

As beneficiaries of Johns Hopkins’ charity and as stewards of his vision, we included 

social equity as an outcome construct of this study.  While working through the 

numerous facets of this project we endeavored to maintain balance between 

institutional imperatives (e.g., generate more revenue) and the patient.  We also actively 

pursued opportunities to improve the fairness with which we treat our patients.  While 

our goal was to maximize the capture of nursing effort, in no way did we want this to 

take advantage of the patient.   

Leonard, et al. (1994) remind us that organizations that endeavor to deliver 

outstanding service must also prioritize being fair to their patients.187  Customers, for 

whom being treated equitably is a standard expectation of service providers, become 

“resentful and mistrustful” when they perceive their expectations have not been 

upheld.187  For the patient, equity is not a separate aspect of service; rather, it is an 

expectation of every patient-clinician interaction.187,188  When it comes to the ED billing 

process, the patient is at a distinct information disadvantage because of the bundling of 
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ED nursing charges.  If the hospital took advantage of this situation, the patient would 

most likely go unaware.  However, both ED and study leadership place ethical corporate 

conduct and patient trust over short-term profitability.  After all, we have an institutional 

legacy to uphold.  Nevertheless, to help mitigate our own unintended institutional bias 

(as administrative, financial and clinical leaders in the department), project leadership 

included the Compliance Department in the development and implementation of all our 

efforts.   

 Beyond merely having social equity function as a touchstone for the project, we 

endeavored to bring about quantifiable improvements in the social outcomes construct.  

During the course of this study, we actively sought items that did not meet the 

parameters for billing, as set forth by the HSCRC and/or our own Compliance 

Department, and proceeded to disconnect them as billable items.  These items were: 

o Mobility Assistance 

o Comfort Measures 

o Meal Tray 

o Report Attempts  

o Cardiac Monitor During Transport 

Mobility assistance was a billable item designed to account for the additional time it took 

nursing staff to provide care for patients with physical or sensory barriers and/or those 

who relied on items such as canes, crutches or wheelchairs.  It also extended to 

patients with language barriers, whether they required translation services or not.  Our 

team considered this at odds with Johns Hopkins’ guidelines as spelled out above.  The 

Compliance Department considered this a violation of the Americans with Disabilities 

Act (1990).  Thus, it was disconnected from patient billing.  The next item, comfort 

measures, triggered two minutes of CCT whenever a nurse provided an item such as a 

blanket, water, juice, etc. to a patient.  This item was disconnected from billing because 

we assessed this as an administrative task that does not require skilled nursing or 

clinical tech staff to perform, and, therefore, by HSCRC guidelines cannot be billed as 

an item requiring a skilled clinician.  This same logic was applied when we decided to 

disconnect meal tray from billing.  Meal tray was another intervention that involved 

nursing staff providing food to a patient.   
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 Calling report is a clinical activity in which an ED nurse calls an inpatient unit 

nurse about a patient about to be admitted there.  The report is a formal transfer of 

information relative to the patient’s condition between the “sending” and “gaining” 

clinical units.  Often (679 times in FY13), the inpatient unit does not have time to “take” 

the report and asks the ED nurse to call back.  The attempted report is then 

documented, and the ED nurse calls back later.  Once the report is successfully 

accomplished, the ED nurse documents it as a successful report.  Unfortunately, the 

unsuccessful reports are a byproduct of organizational inefficiency.  Billing the patient 

for our own disorganization was not only viewed as a violation of trust, but contrary to 

HSCRC guidelines, which advise against billing CCT for shortcomings in hospital 

efficiency and management.   

 Another way in which organizational disharmony manifests is related to patient 

transport.  Patients moving (typically via stretcher) from the ED to another part of the 

hospital should be transported by a nurse or clinical tech only when clinically required. 

When clinical escort is not required, transport should be facilitated by an orderly from 

the hospital’s transport team.  Often, clinical staff cannot, or choose not to, wait for the 

transport staff (usually in the interest of maintaining ED efficiency).  Instead they 

transport the patient themselves.  When nursing time is billed for an activity requiring 

only an unlicensed transporter, the same violation occurs as discussed in the ‘calling 

report’ paragraph above.  To prevent this, as part of our program, both EDs re-wrote 

their patient transport policies to clearly indicate when nurses are required and when 

not.  Nursing staff in both EDs were then trained on the revised policy.  We also 

disconnected the cardiac-monitor-during-transport item, since now only transports 

requiring nursing support were billed.  By policy, a patient requiring a cardiac monitor 

was to be transported by a nurse.  Therefore, billing additional CCT for checking the 

cardiac monitor during transport was double billing for the same nursing time.  

 These five interventions discussed above were disconnected from billing 

throughout FY13 (our interventional period).  Collectively they represented 3.8% of the 

billable time in the two EDs (in the baseline period before our program.  After our 

program, they would represent 2.1% if they were still billed).  In FY12, 50,467 patients 

were billed for these five items (combined) in both EDs.  The exclusion of these items 
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equated to the elimination of $2,602,297 per annum in inappropriate patient charges (in 

FY13 dollars, $1,835,371 in the Main ED, and $766,926 in the Pediatric ED).  Costs 

from potential sanctions from external regulatory agencies for inappropriate billing could 

have been even higher.189   

A cynical argument could be made that these changes do not represent 

improved social equity for the patient, but a cost savings for the insurer picking up the 

cost of emergency visits.  This, however, would not hold for the 21.2% (over 14,000) of 

FY13 ED patients who were classified as “self-pay” (i.e., not covered in any way).  It is 

understood that a significant portion of this population does not pay their bills for 

pecuniary reasons, but for the small segment that does, a change in billing level brought 

about by some of these charges is significant.  A change from billing level 1 to level 2 

equates to a $177.04 more in ED charges, while a change from level 2 to level 3 adds 

$265.56 to the bill.  A patient might pay $88 for an ED bill, but not $265.  The economic 

impact of small changes is significant to a patient population living below or even slightly 

above the poverty line.   

Furthermore, 57.3% of ED patients are covered by government-payer programs 

(Medicare, Medicaid, others).  In a gross, macroeconomic sense, these are programs 

funded by a large segment of the general population.  Sub-optimally applied patient 

charges incurred by such programs are the eventual burden of that segment of society.  

Nothing is more socially equitable than ensuring one group of citizens does not bear the 

healthcare burden of another.  So, in this case, while our changes may represent a cost 

savings to the government payer rather than to the patient, these savings are eventually 

passed on to the broad base of people funding such programs.   

In the course of conducting time studies we sought to validate the accuracy of 

the clinical time being billed to the patient.  We discovered eight interventions that were 

being billed at a higher rate of time than they were being performed, and we updated 

the system accordingly.   

o Admission Preparation 

o Discharge/AMA w/Instructions 

o Home Medications  

o IV Tubing Set Up  
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o IV Discharge 

o Nebulizer Treatment Setup 

o Collect Patient History 

o Pulse Oximetry Probe Applied  

From these eight items, 20 minutes of unnecessary billing time were removed.  The 

exclusion of these minutes equated to the elimination of $2,126,367 per annum (in 

FY13 dollars, $1,722,054 in the Main ED, and $404,313 in the Pediatric ED) in patient 

charges stemming from out-of-date and imprecise information.  Additional reductions in 

time billed are noted in the four interventions discussed next. 

During our study, we assessed four interventions as having titles that were too 

unspecific or broadly defined.  In some cases this led to patients being charged more 

CCT than appropriate, while, in the case of others, CCT was understated or not charged 

when it should have been.  Each of these interventions was eliminated entirely in favor 

of more specifically focused interventions better aligned with our own patient care 

operations and enhanced bedside monitoring capabilities associated with the new 

building.  There were: 

o IV Insertions/Attempts (billed 20 min) – deleted and split into: 

 IV Insertion – Successful ~ (billed 13 min) 

 IV Insertion – Attempt ~ (billed 18 min) 

o Central VAD Access (billed 12 min) – deleted and split into: 

 Implantable Port Accessed ~ (billed 15 min) 

 Implantable Port Deaccessed ~ (billed 3 min) 

 Central line dressing change ~ (billed 8 min) 

o EKG (billed 10 min) – deleted and split into: 

 EKG (bedside) ~ (billed 5 min) 

 EKG (cart) ~ (billed 10 min) 

o Cardiac Monitor (billed 18 min) – deleted and split into: 

 Cardiac Monitor Lead Placement ~ (billed 6 min) 

 Rhythm (Cardiac) Interpretation ~ (billed 3 min) 

  Since billing under the new structure only started in FY13, it is difficult to predict the 

fiscal impact of this system enhancement.  Our team is confident, however, that based 
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on these changes, patients will be billed in a more equitable fashion, where patients 

receiving a short length intervention, such as a bedside EKG, will not be billed the same 

as a patient receiving a lengthier version of the same procedure.  

COMPLIANCE 

Ilinitch and Soderstrom (1998) categorized regulatory compliance as an outcome 

measure of corporate performance.190  Our comprehensive review of ED nursing 

documentation and billing practices has enhanced regulatory compliance.189  Improved 

compliance is also noted to enhance organizational efficiency.189  Potoski and Prakash 

(2005) suggested that superior regulatory compliance is a “public good”.191  As noted 

earlier, our ED underwent a billing audit in FY10.  One of the goals of our study team 

was to have the same auditors return in FY14 for an external assessment of the 

changes and enhancements implemented during this study.  This would provide 

empirical pre- and post-intervention data from an expert outside perspective to help 

quantify our level of compliance.  Upon consultation with the Compliance Department, 

to make this request, study leadership was informed that, in light of our efforts, 

Compliance leadership had concluded that ED leadership routinely incorporated 

compliance and regulatory tools, considerations, and checks and balances into our 

business and clinical operations improvement efforts.  As a result, Compliance 

leadership indicated that they did not consider the ED’s billing practices to constitute an 

institutional risk and concluded that the expenditure of resources to examine it, 

especially by an outside firm, was unwarranted.  Since other suggested measures for 

compliance are most often associated with negative consequences derived from 

violations (e.g., “[number of] violations,” “[number] of fines, decrees, corrective actions, 

government proceedings against the company,” “amount of fines,” and “number of 

[external, CMS, etc.] audits.”190-192), and since our organization had no such violations 

against which to benchmark ourselves, quantifying the compliance improvement 

associated with our effort was not undertaken, but merely accepted at face value given 

feedback from Compliance leadership.  

  Associated with improved regulatory compliance is a decline in organizational 

risk.193  Noted, too, is a strong inverse association between robust hospital compliance 
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programs and the likelihood of litigation.194  Thus, a “value added” outcome of our 

program was the reduction in risk associated with the enhanced level of compliance 

built into our patient billing structure.  Runge (1984) and Sutinen (1999) offer that the 

better the compliance by one organizational entity, the stronger the incentive for other 

entities within that organization to comply.195,196  While we do not suggest that 

compliance in the Department of Medicine or Surgery will improve because of our 

efforts, it is conceivable that compliance in the Pediatric ED or the professional fee 

billing process in the Main ED may.   

 

 

3.  FINANCIAL OUTCOMES  

 

For ease of reading, and to avoid a potentially redundant display of financial outcomes 

in this “Outcome Results” section, and then again in the economic evaluation below, 

financial results are only presented once.  They are found in the economic evaluation 

below, in the “Benefits” section.   
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SECTION IV  

~~ ECONOMIC EVALUATION ~~ 

OUTLINE 

 

1. Evaluation Design 

2. Costs 

3. Cost Details: Measurement and Valuation  

A. Labor Costs 

B. Non-Labor Costs   

C. Other Costs   

4. Benefits 

5. Benefit Details: Measurement and Valuation  

A. Revenue 

B. Return on Investment 

C. Production Efficiency 
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IV. ECONOMIC EVALUATION 

 
Economic evaluation – “the comparative analysis of alternative courses of action in 

terms of both their costs and consequences”197 – is often undertaken in the healthcare 

domain to inform decision makers on the allocation of scarce resources.198,199  There 

are four most commonly used forms of economic evaluation:  Cost-benefit analysis, 

cost-effectiveness analysis, cost-minimization analysis, and cost-utility analysis200.  A 

fifth type of economic evaluation, cost-consequence analysis, in which interventional 

costs and outcomes are listed separately, without aggregation201, represents a variation 

on this concept. 202 

In their discussion on the integration of healthcare-based economic evaluation 

methodologies in hospital quality improvement programs, Hagg et al. (2009) indicated 

that, “The process of linking quality initiatives to financial results has been termed 

‘building the business case’ for quality improvements within healthcare.”203  The 

economic evaluation of the ED’s facility billing program served a critical role in building a 

“business case” for the program, and was undertaken largely from the perspective of 

the ED.  An operational definition of the term “business case” was offered by 

Leatherman, et al. in 2003:  
 
A business case for a health care improvement intervention exists if the entity that invests in the 
intervention realizes a financial return on its investment in a reasonable time frame, using a 
reasonable rate of discounting… In addition, a business case may exist if the investing entity 
believes that a positive indirect effect on organizational function and sustainability will accrue 
within a reasonable time.198 

 
The purpose of this economic evaluation was to make the business case for the 

performance improvement goal of increased socioeconomic effectiveness in the ED. 
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EVALUATION DESIGN 
 

Of the four main forms of economic evaluation,197 cost-benefit analysis (CBA) 

was used to evaluate the costs and consequences of this workplace challenge.  Unlike 

a cost utility analysis, the CBA does not monetize all intangible benefits, such as 

improved quality of care or patient satisfaction by using quality-adjusted life year 

(QALY) or willingness-to-pay measures.  In addition, as it was undertaken from the 

perspective of the ED, the CBA did not address the perspective of payers, including 

private and public insurers.  The evaluation did, however, incorporate some patient 

related costs and benefits, including the opportunity cost of patients as recommended 

by Frick (2009).204  The framework used for the CBA was based on a framework by 

Drummond et al. (2005) in Methods for the Economic Evaluation of Health Care 

Programmes [sic].197  This framework compares resources consumed (costs) as a result 

of the intervention with the benefits (outcomes) of the intervention.  We measured and 

then assigned monetary valuations (positive or negative) to both costs (inputs) and 

benefits.  The components of this analysis are delineated in Appendix H: Economic 

Evaluation, Annex A:  Components of the Economic Evaluation.      

In the ED, context-specific challenges made monetization of some workforce and 

societal outcomes impractical.205  While data were available to analyze changes in 

patient and employee outcomes on a pre- and post-program implementation basis, 

attribution of such changes to the facility billing program was complicated by ongoing 

departmental efforts to improve key metrics in throughput, employee wellness, quality of 

care, and patient satisfaction (as was discussed earlier in this paper).  Therefore, this 

analysis was limited in scope to include only those outcomes which could be reasonably 

attributed to the facility billing program within practical and study design constraints, and 

which would best inform ED decision-making around allocation of department 

resources.  Since the impact of the facility billing program on the department’s 

workforce and patients was an important consideration for our study, a cost 

consequence analysis (CCA) incorporating those outcomes will be used to supplement 

the CBA in later portions of the study, but not within the scope of this dissertation.  In 

this manner, a broader spectrum of business and patient outcomes can be factored into 
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the analysis. The CBA quantified the “financial return,” while a future CCA would detail 

the “positive indirect effects” described above.   More discussion about the rationale for 

choosing to enhance the CBA with a CCA is presented in Appendix H: Economic 

Evaluation, Annex C:  Cost Consequence Analysis.      

The cost-benefit analysis utilized a return-on-investment (ROI) methodology to 

contrast the costs and benefits of the program.  Since the CBA evaluated our short-term 

12-month implementation period, no discount rate has been applied.  Where a Net 

Present Value (NPV) calculation was needed, we used a discount rate of 5%.202,206  The 

CBA demonstrated whether the revenue gains and cost avoidance of the intervention 

offset or exceeded the costs of implementing the program.  Since it was too early in the 

study to claim any impact on workforce outcomes, indirect financial benefits (typically 

cost-avoidance) associated with hypothesized decreases in nursing turnover will be 

included at a later date, and will be estimated based on published studies of such 

outcomes.16,17,207,208  We may also consider cost savings per discharge associated with 

lowered nurse turnover, and benefits in risk-adjusted mortality and severity adjusted 

LOS.209  One-way sensitivity analysis was conducted to assess the sensitivity of the 

NPV to key cost and benefit drivers (e.g., labors costs, revenue increase, incremental 

documentation time), with results presented as tornado diagrams in Appendix H: 

Economic Evaluation, Annex B:  Sensitivity Analysis.   

Cost and benefit information captured for our facility billing program runs from 

July 1, 2012 through June 30, 2013 (FY13), with one exception.  Costs incurred in 

January 2011 for the initial pilot, which consisted largely of time studies of several 

nursing procedures, are also included, since the benefits incurred as a result of this pilot 

(increased RVU/patient) remained in place during the 12-month intervention period.   

All captured costs represent incremental costs.  No baseline cost data is included.  

Benefits captured represent changes incremental to the 12-month baseline data 

covering the second six months of FY10 and the first six months of FY11 (January 1, 

2010 through December 31, 2010 – all of CY10).   
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COSTS 
 

Both direct and indirect costs are generally considered in an economic evaluation.197,210  

Direct costs, which “include the value of all the goods, services, and other resources 

that are consumed in the provision of an intervention or in dealing with the side effects 

or other current or future consequences linked to it,”210 consisted largely of labor costs 

associated with our program.  Indirect costs, which in economic evaluations of health 

interventions generally refer to “productivity gains or losses related to illness or 

death210”, could, for example, be described as productivity changes among patients 

experiencing different (lower) health outcomes as an indirect result of our program.  

However, given the scope of our program and the lack of correlation between our efforts 

and such outcomes, such indirect costs and benefits were not considered. 

Given our desire to be as comprehensive as practicable within the constraints of 

our study design, the incremental time spent by nurses on documentation as a result of 

the program was considered as an opportunity cost.  Incremental patient time spent in 

the ED due to increased nursing documentation requirements was also assessed as an 

opportunity cost, since the additional patient time consumed during their ED visit 

represents a real change in time resources of patients as a result of the intervention.211  

However, under a criterion referred to as the “rule of reason,” if such costs “are trivially 

small… their inclusion will have little effect on the final results of an analysis, and they 

may therefore be omitted.”210 

 
COST DETAILS: MEASUREMENT AND VALUATION 

LABOR COSTS 

 

Labor costs encompassed the vast majority of resources consumed in implementing the 

facility billing program.  While two new employees (summer interns) were hired to assist 

with program implementation and data management, all other labor costs reflected the 

time allocation of existing ED employees.  Therefore, the costs of their time devoted to 

the efforts of this study were considered as opportunity costs (since if they were not 

engaged in the program, the department would still have borne their salary costs).   
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For program leadership and implementation staff, estimated percent efforts dedicated to 

the facility billing program were applied to actual base salary plus benefits rates for 

those positions.  For other staff involved in the programmatic intervention, costs were 

generally calculated based on hours allocated to the program and valued at their pro-

rated individual salary plus benefits rates.  In some cases, there was internal sensitivity 

around the use of individual salary figures in the CBA (i.e., concern about disclosure of 

the salaries of particular employees).  For nursing staff, for example, we used median 

hourly salary rates for ED nurses based on nursing level, and on years of experience for 

specific key participants.  For the ED Director of Nursing’s (DON) salary, we used the 

median salary of all DONs at the hospital.  For the ED Director of Finance, we used the 

median of the salary range for this grade and position. 

Since this analysis was conducted from the perspective of the ED, external costs 

were excluded a priori.  Labor time by non-ED employees was included in some cases 

(where the ED bore the cost), but not others (where it did not).  For example, labor 

hours of Pediatric ED employees were excluded from program costs even though these 

employees were integral to our efforts.  Since any benefits resulting from the 

intervention were realized by each department independently, and the benefits captured 

by the CBA pertain only to the Main ED, costs to the Pediatric ED were not considered.  

The same approach was taken with the resource hours from the Compliance 

Department.  Since involved individuals from this department were employed by the 

Johns Hopkins Health System and not paid by the ED, their time was left out.   

Incremental nursing time associated with increased documentation times was 

also included as direct labor (opportunity) costs.  The weighted8 median hourly wage of 

nursing staff (nurses and clinical techs) providing clinical care was included as the 

valuation for this cost.  This figure entailed factoring in the estimated percent of time 

spent by each nurse providing clinical care time and applying median salary level 

valuations to each position based on nursing level and years of experience.  To 

calculate the cost of the incremental documentation time, we started by collecting all the 

newly added interventions that were not previously documented as noted in the 

                                            
8 Weighted by the FY13 distribution of actual nurse staffing in the ED 
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‘Consolidated List of Interventions Added or Modified’ in Table 11 (page 77) and Table 

12 (page 78).  For each of the 40 new interventions, we identified the documentation 

time associated with the intervention and the number of times it was documented per 

year.  For newly implemented interventions, we annualized the current utilization rate 

(volume) and inflated by 15% to account for adoption rate.212-214  We then multiplied 

each intervention’s annual volume by the documentation time, and summed the 40 

values.  As summarized in Table 13, we added a yearly documentation burden of 8,689 

minutes (145 hours) to the nursing staff.  Distributed across all 141 FTEs of nursing 

staff, this averaged to an additional one hour of documentation time per nurse yearly, or 

10 seconds of extra time per nurse per day.  On an individual basis, it is conceivable 

that a nurse could document multiple “new” interventions in one shift on one or more 

patients.  We estimated a plausible scenario where one nurse could incur four minutes 

and 34 seconds of incremental documentation in a single shift.  But, as stated, over time 

and across staff, the impact is blunted to an insignificant amount of time.   

For valuation, we multiplied the weighted median hourly wage of nursing staff by the 

incremental hours in Table 13 to estimate $5,876 (including a 34% FY13 benefits rate) 

in annual incremental costs due to newly documented nursing interventions.   

 

Table 14, below, summarizes the labor costs associated with the facility billing program 

during the interventional period of July 1, 2012 through June 30, 2013.  Programmatic 

leadership and oversight costs accounted for the bulk of the labor costs, at $77,611. 

The labor associated with implementation of the programmatic activities added an 

additional $23,617 in labor costs.  Coupled with the $5,876 in incremental 

documentation time cost, discussed above, total labor costs amounted to $107,103.  Of 

this total, $17,854 (17%) represented a direct cost to the Department (that it would not 

Table 13: Incremental Time Cost of Newly Added Nursing Interventions 
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have borne were it not for this program), while $89,250 (83%) represented an 

opportunity cost of labor (dollars the Department would have incurred regardless of this 

program, but which represented labor that could have been directed at other activities 

that may have generated value).  Overall, labor cost represented 95% of total project 

cost.   
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Table 14: Facility Billing Program Cost:  Labor Costs 
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  NON-LABOR COSTS   

 

Non-labor costs, including materials, food and office supplies, were tracked during the 

project implementation period.  Printing costs were roughly estimated based by number 

of copies made and per-copy variable costs.  Some of the non-labor costs were 

depreciable over time.  To keep the analysis simpler, based on the “rule of reason,” 

(discussed above) we chose not to depreciate non-labor costs.  Doing so would have 

had a negligible impact.  Total non-labor costs for this study were $1965, representing 

2% of total study cost.  100% of this non-labor cost was a direct cost to the Department.   

 

OTHER COSTS 

 

Additional costs included incremental patient time spent in the ED as a result of 

increased nursing documentation times stemming from the intervention.  Patient time 

could, in theory, be excluded from the CBA, since potential benefits to patients 

(discussed earlier) resulting from the initiative were not included.  Also, it can be argued 

that the marginal documentation time associated with programmatic outcomes might 

have added between a few seconds to a few minutes to each patient, which would 

seem inconsequential from the perspective of each patient’s opportunity cost of time.  

However, we opted to include incremental patient time costs due to social and efficiency 

concerns around average length of stay and for mere intellectual curiosity.   

 The simplest way of valuing patients’ opportunity cost is by their wages, which 

“can be taken as an indicator of the shadow value or marginal opportunity cost of 

time”.211  The Panel on Cost-Effectiveness in Health and Medicine “recommends that 

age-sex specific wages be used to value patients’ time”.211  However, these guidelines 

for cost-effectiveness analysis generally relate to comparisons of varying courses of 

medical treatment, where patient times, including transit time, may vary significantly 

from one course of treatment to another.  Given our results in Table 13 above, 

incremental documentation time on a per-patient basis was estimated from a few 

seconds to a few minutes.   We did not expect these costs to be significant relative to 

other elements of the CBA.  So, since over 70% of our patients come from the 
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Baltimore-Towson metropolitan area (Table 15), 

we applied the “rule of reason,” and used that 

area’s mean hourly wage rate of $24.64.215   

This hourly rate was likely a significantly 

high estimate of the opportunity cost of patient 

time in the ED.  The reason was that Medicaid 

patients represented the largest customer 

segment (37.88% in FY13) followed by self-pay 

patients (21.16% in FY13).  We believed, however, 

that erring on the side of a high estimate was 

appropriate since the incremental opportunity cost 

of family members or friends who accompany patients to the ED and also spend 

additional time waiting was not included (since there was no way to measure it).  The 

hourly rate was multiplied by the 144.82 hours shown in Table 13 to estimate $3,568 in 

annual incremental opportunity costs to patients due to newly documented nursing 

interventions.  Temporally, this equates to an added length of stay of 7.8 seconds per 

patient per visit.  Had the sensitivity analysis shown patient time considerations to have 

a greater influence on CBA results than anticipated (they did not; see below and Annex 

G), further disaggregation by location, patient age, and gender, could have been 

attempted.     

 

Table 16, below, summarizes the non-labor and other costs associated with the facility 

billing program during the interventional period.  Patient opportunity costs accounted for 

the larger of these two costs at $3,568. The non-labor costs associated with 

implementation of the programmatic activities were responsible for an additional $1,965 

bringing the total non-labor associated costs to $5,532 or 5% of total project costs.  

Total project costs, shown in the last row of Table 16, were $112,636.  Of this total, 

$19,818 (18%) represented a direct cost to the department, while $92,817 (82%) 

represented an opportunity cost.  Labor costs, at 95% of total project cost, represented 

the largest single expense category.   

  

Table 15: Patient Demography 
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Table 16: Facility Billing Program Cost:  Other, Non-Labor, and Total Costs 
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BENEFITS 

 

As depicted in the Theoretic Framework, this project has two distinct outcome measures 

associated with the financial outcomes construct:  Revenue and Cost Efficiency.  Both 

outcome measures are discussed below.   

 

For purposes of the CBA, the primary and most direct benefit associated with our 

program was the increase in ED facility billing-generated revenue, i.e. RVUs.  The ED 

does not actually receive revenue directly from patients or payers, as facility billing is a 

centralized function at The Johns Hopkins Hospital.  Each year, the ED hospital budget 

is set, based on expected patient volume and a target number of RVUs per patient (in 

FY13, the target was 11.2 RVUs/patient).  The ED then accrues facility billing revenue 

as a functional unit to the hospital based on the total RVUs billed, with additional budget 

allocations in the form of a “flex budget” possible if patient volume and/or RVUs per 

patient (which reflects a higher level of resource intensity per patient) outpaces the 

annual target. 

The revenue accrual process at the hospital actually reduced some complexity 

as to how revenue benefits were captured in a cost benefit analysis undertaken from the 

ED’s perspective.  For example, it eliminated the need to include the collection rate for 

ED bills from the revenue calculations.  The overall collection rate for ED facility bills 

was approximately 50%, which meant that approximately 50% of patient bills remained 

uncollected and were ultimately written off as “bad debt”.  It also reduced complexity 

and uncertainty in calculating the ED’s revenue benefits that were accounted for in 

accounts receivable at the hospital, as patient bills sometimes remained unpaid for a 

long time.216  For purposes of this ED-perspective CBA, therefore, revenue increase 

benefits were based on RVUs billed.  If the CBA were being undertaken from a hospital-

perspective, this would have been adjusted by the collection rate to accurately portray 

the actual benefit.  

Improved billing compliance through thorough and appropriate documentation of 

nursing care may also have benefited the ED through reduced risk of noncompliance 

(FINANCIAL OUTCOMES) 
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during audits (as mentioned earlier), and possibly decreased denial of bills from payers.  

These types of benefits are typically more difficult to measure and value.  They also 

may not have benefited the ED directly.  For example, the majority of facility billing for 

the ED was handled directly through the hospital’s Central Billing Office.  Decreased 

denials may have avoided costs by saving rework time for resubmissions, but this would 

have benefited the Central Billing Office, not the ED.  

An additional consideration of the programmatic intervention was excluded from 

the CBA for practical reasons.  This related to the ED’s contribution margin – budgeted 

as a loss of $27.4MIL in FY13 – which captured the net of all fully costed profits and 

losses of the ED, including its facility billing revenue and all departmental expenses, and 

further allocations of fixed and overhead costs from the hospital as a whole.  The ED 

had an incentive to improve its budgeted contribution margin over the course of a year 

or, expressed differently, to minimize its fully-costed losses.  At year end, 30% of the 

ED’s contribution margin that exceeded the budgeted contribution margin was 

transferred to a savings account which our department was able to access through 

specific requests for approved categories of expenses.  The fund status and the 

spending approval process related to this are opaque and complex; and given the 

multiple variables that affect the final contribution margin, would be nearly impossible to 

quantify in the CBA.   

 

BENEFIT DETAILS: MEASUREMENT AND VALUATION 

 

The primary benefit of our study was the increase in billed RVUs, which translates into 

additional accrued revenue for the ED at a valuation of $88.52 per billed RVU during 

FY13.  However, given increases in patient volume at the JHH ED (from an average of 

4,866 patients/month during the baseline period to 5,544 per month in FY13, or an 

increase of 13.9%), the appropriate outcome measure is not total RVUs billed, but 

rather RVUs controlled for patient volume, or RVUs per patient.  While this measure 

over a short period of time might vary based on patient complexity/acuity trends, for 

purposes of the CBA it was assumed that the patient acuity mix remained relatively 

constant over aggregate periods of time.  Increases in RVUs billed per patient were 
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related directly to better capturing nursing efforts through improved documentation and 

were thus considered a direct outcome attributable to our study.   

 

REVENUE 

 

Table 17 below compares the project’s 12-month baseline period (January 2010 

– December 2010) and the intervention period of FY13.  Contrasted are ED patients per 

month and the RVUs generated per patient (RVU/pt).  RVU/pt is a measure that is 

controlled for changes in patient volume.  What is interesting to note is that RVU/pt – a 

measure of workforce productivity or output – increased by 3.6% while monthly patient 

volume – a measure of demand on the workforce – simultaneously rose by 13.9% 

between the periods.  This suggests that output increased even as demand grew.   

In Appendix G: Analysis of Revenue Implications, we present a comprehensive 

analysis, prepared by the Johns Hopkins Health System’s Financial Analysis Unit, of 

fixed and variable profitability associated with incremental RVUs.  This analysis 

demonstrates that a 0.1 RVU/pt increase is commensurate with $332,759 in variable net 

revenue for the ED.  This analysis disambiguated RVU calculations for admitted, 

discharged and 

observation 

patients and 

accounted for 

differences in 

patient type while 

presenting results 

on a fixed-cost 

basis and a 

variable cost basis (in which rising workforce output is associated with rising workforce-

driven costs).  That analysis served as the foundation for our estimation of 

programmatic benefits.  This was estimated by summing $332,759 (in variable net 

benefit) for each 0.1 increase in RVU/pt.  This resulted in a positive revenue impact of 

$1,311,340.      

Table 17: Baseline vs. Intervention - Volume, RVUs and Revenue 
Impact 
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RETURN ON INVESTMENT 

 

Ward (1994) states that return on investment (ROI) is the “single most important ratio 

because it measures overall management effectiveness.”  Mansfield (1996) proposes 

the following formula for ROI calculation:217 

 

    
                                        

                  
 

 

Using the above numbers, we then get 

 

    
                     

        
        

 

Our return on investment for this project is therefore 10.64.  This means that for every 

$1 we invested in this study, we experienced a revenue return of $10.64.  The net 

programmatic benefit of our effort capture project was $1,198,703 in FY13 revenue.   
 
Another, more traditional approach to ROI is described by Ward (1994) utilizing average 

gain and average investment.   

   

    
         

               
 

 

Using this approach, we examined ROI over one and three year periods. 
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Our return on investment for this project after three years’ time is therefore 22.11.  This 

means that for every $1 we invested in this study, we experienced a revenue return of 

$22.11.  For this analysis we assumed a conservative 70% carryover in RVU/pt from 

year to year and a 90% carryover in the marginal variable net profit (0.1 RVU/pt).  Net 

Present Value used a discount rate of 5%.202,206  
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PRODUCTION EFFICIENCY 

 

Of interest to our study, was the change in production efficiency between the period 

prior to our program and the period of its implementation.  We employed the 

input/output ratio from Mansfield (1996) to provide insight into cost efficiency by 

exploring his methods for return on investment analysis.217   

 

                                    
                 

                                         
 

 

RVU production was used as the measure of workforce clinical output.  It is worth 

mentioning again that the scope of this study focused on productive clinical care among 

the ED’s nursing staff i.e., time spent caring for patients and generating RVUs.  Total 

working hours were excluded as an appropriate indicator of productivity because some 

functions included in total working hours were outside the scope of our study, vide infra. 

According to HSCRC guidelines Clinical Care Time (CCT) is defined as “Total direct 

and indirect patient care activity/time performed by clinical personnel.”  The scope of our 

effort did not include non-clinical time (also called administrative time), education time, 

or non-productive time (e.g., socializing with peers).   

While the programmatic intervention of our study was targeted exclusively at 

nurses (and not clinical techs who also document and generate RVUs), the production 

efficiency calculations discussed next had to include clinical techs.  The reason for this 

was that we had no way to separate RVUs generated by nurses from RVUs generated 

by clinical techs.  Both positions document concurrently on a patient chart, and RVUs 

are calculated based on minutes of care from both types of staff.  There is no 

mechanism to untie “nursing minutes” from “clinical tech minutes.”  Although the effort is 

combined for both staff types, we refer to it collectively as “nursing productivity,” since 

both staff types are aligned under the nursing functional group within our department.   

To determine production efficiency we divided the output by the cost of input.218  

For this analysis, the output – or product – is the number of RVUs generated.  Here we 

opted to exclude observation RVUs, because they are fixed hourly inputs governed by 
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HSCRC standards and not reflective of nursing effort in any way.  For the denominator 

of the equation (shown below), we utilized CCT multiplied by the respective salary rates 

of nurses and clinical techs as the measure of cost of labor or input.219  These are also 

referred to as the variable factors of production by Yotopoulos (1973)220 and 

others.221,222  Since the productive clinical time of nurses and techs is a variable figure, 

modulating with patient volume, there is no need to adjust production efficiency for 

patient volume differences in the pre- and post-study phases.  Despite the fact that 

some fixed inputs (number of beds) changed from the baseline period to the study 

period, to keep analysis simple, we held fixed inputs constant.  The rationale for this had 

to do with operational “workarounds” in which ED staff compensated for inadequate 

supply of beds by treating some patients in incremental “hallway beds” or waiting areas.   

 

                      
       

                              
 

                         

             
 

 

 

                      
                                   

∑          
 
    ∑              

 
   

 

 
Notes:  

Total observation RVUs include RVUs generated through extended care services. 

    and       are Clinical Care Time (CCT) only. 

 

One limitation presented by removing observation RVUs from the equation is that 

this understates the workforce output because there is CCT occurring during 

observation hours.  Since there is no way to extract an equivalent volume from the 

denominator of the equation – cost of labor for CCT generated during observation hours 

is inseparable from that generated during non-observation time – we are faced with a 

lopsided calculation.  For this reason, we show calculations with observation RVUs 

excluded from (as shown above), and included in (as shown below), the product.223  It 

stands to reason that nurses’ documentation performance does not vary during 

observation time, and that during this time they are still producing a level of output 
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commensurate with patient acuity and status.  Therefore, it can be argued that including 

clinical output associate with observation is entirely appropriate.223   

 

                      
            

∑          
 
    ∑              

 
   

 

  

The calculation of cost (denominator) was detailed and cumbersome.  We 

wanted to be as precise as possible and exclude any non-CCT from our analysis.  From 

the Department of Human Resources we collected the nursing salary structure so that 

we could account for PACE and BASE salary structures.  Table 23 in Appendix H:  

Economic Evaluation, Annex D:  Production Efficiency, shows the salary information 

used in our calculations (we used median figures).  Our project team collaborated with 

the hospital’s Central Nursing Department to identify the actual amount of CCT worked 

by ED staff.  The hospital tracks all nursing time in an electronic system called Work 

Force Management (formerly called Nightingale Time Management System).  This 

system is fed – by ED nursing leadership – with detailed schedules of actual time 

worked by nursing staff (categorized by shift and by type of time e.g. clinical, orientation, 

education, etc.).  Nursing shifts are managed on an every-two-hours basis, so they are 

very detailed and accurate.  A month-long project was undertaken by the Work Force 

Management team in collaboration with our project leadership to create a report that 

accurately filtered out non-productive and non-clinical time.  Samples from this report 

are shown in Appendix H, Annex D. 

Data elements included position budget type and type of hour (regular, overtime, 

high needs, double overtime, etc) for each month since January 2010.  Having the type 

of hour, allowed us to apply the correct salary figure, adjusted by type of hour worked.  

For example, to hours indicated as double overtime we applied 200% of the hourly rate.  

We also had shift type as a data element.  This characterized the role taken during the 

hours specified.  Some shift types were “RAP Lead”, “Main Lead”, “Shift Coordinator”, or 

“Nursing Supervisor”.  These were roles which carry administrative obligations in 

addition to patient care responsibility.  Shift type could also indicate a nurse functioned 

as an “RN,” or “EACU RN” meaning he or she did not have administrative duties.   Shift 
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type could also designate a nurse in “orientation,” meaning some of the shift was 

instructional, and some functional.  Various budget types (Nurse Clinician (NC), NCIIE-

PACE, NCIII, etc) could function in multiple given shift types.  This was relevant 

because the same nurse could function in multiple shift types in the same month.   

To improve precision, we identified roles that were categorized by Work Force 

Management as 100% clinical, but which we assessed as having a mixture of CCT and 

administrative time.  These positions were often leadership positions during a clinical 

shift.  Because we were able to analyze the data by shift type, 

we could apply factors which adjusted for the fact that not all 

shift types generated equal proportions of CCT.  Prior to our 

analysis there was no methodology to separate CCT from non-

CCT on a given shift.  To develop our CCT factors, we surveyed 

nurses who functioned in the shift type of interest a minimum of 

six months.  We surveyed five nurses from each shift type to 

ascertain their assessment of how much patient care time they 

accomplished when functioning in the various shift types with 

administrative duties.  The mean figures from each set of five 

nurses were applied as CCT factors to the hours associated with 

each shift type.  For example, nurses functioning as nursing supervisors, indicate that 

on average they only spend 29.17% of their time in direct (i.e. revenue generating) 

patient care activities while the rest of the time is spend on tasks that may be clinical in 

nature (e.g. facilitating patient throughput, managing clinical staff), but are not direct 

patient care.  We then took the hours of nursing supervisor time for each month and 

multiplied them by 29.17% before calculating salary costs associated with those hours.  

As a result, only 192.52 of regular time hours were factored into our calculations during 

May 2013.  To account for the fact multiple budget types (types of nurses) functioned in 

the various shift types (roles), and that each shift type has a different salary rate, these 

calculations were conducted at the individual nurse level for all 6535 lines of data.  In 

this manner we were able to exclude “administrative” time for the aforementioned shift 

types; account for differences in orientation between new and experienced nurses; 

account for CCT produced by nurses who have non-clinical roles, yet periodically “help 

Table 18:  CCT 
Factors 
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out” in the clinical area (e.g. when multiple traumas arrive simultaneously); and exclude 

the lunch breaks nurses take.  Our CCT factors would have been more accurate had we 

spent time observing and calculating the ratios of CCT to non-CCT for the various roles, 

but that would not have been a sensible use of the nursing resources needed for such a 

task.  More detail about the methodology for this effort is included in the appendix.   

Below are calculations we used to ascertain our production efficiency ratio of the 

product to the variable factor of production of interest.  These ratios include observation 

RVUs.  Calculations with observation RVUs excluded are shown in the appendix.   

 

        
                     

 
      

                                
         

 

 

                     
                     

 
      

                                
         

 
A comparison of labor efficiency between the baseline (pre-program) period and the 

intervention period of our study (FY13) is shown in Table 19.  Figures represent 12 

month means of the two respective periods.  The first column (labeled “Mean MPK”) of 

the table indicates mean production efficiency as the ratio of revenue generated to cost 

of labor.217  Said differently, this is the mean number of RVUs generated by nursing staff 

for each dollar of labor; also referred to as the marginal product of capital (abbreviated 

as MPK).224,225  We found, in the baseline period, the mean marginal product of capital 

was 0.1123 RVUs generated for every dollar spent on nursing labor.  Not accounting for 

inflation, this equates to $9.01; or $9.66 in inflation adjusted dollars.226  Thus for every 

$1.00 spent on labor during the baseline period, we generated a mean of $9.66 in 2013 

revenue dollars.  For the intervention period, the marginal product of capital was 0.1166 

mean RVUs generated for every dollar spent on nursing labor.  This was a positive 

difference in MPK of 0.0044 RVUs from the baseline period to the intervention period.  

The p value for this difference was not statistically significant (p=0.16, 95%CI: -0.002-

0.010), which was not surprising given such miniscule differences in numbers and only 

12 months in each comparison period.  The difference in MPK, when valued in dollars 
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was statistically significant.  In unadjusted dollars, we observed an improvement of 

$1.32 (p<0.0001, 95%CI: $1.83-$0.80).  In inflation adjusted dollars we observed an 

improvement of $0.76 (p<0.01, 95%CI: $1.30-$0.22).   

Mean MPK comparison and value figures excluding observation RVUs are also 

shown in Table 19.  The differences in the means of the baseline MPK, unadjusted 

values, and adjusted values between the ‘Observation Included’ and ‘Observation 

Excluded’ groups was not statistically significant (p=0.07 for all three).  The differences 

in the means of the intervention period MPK, unadjusted values, and adjusted values 

between the ‘Observation Included’ and ‘Observation Excluded’ groups was statistically 

significant (p<0.02, for all three).  This suggests that excluding observation RVUs from 

our calculations of labor efficiency had a statistically significant impact, but does not 

suggest whether this was methodologically appropriate.  Detailed labor efficiency 

figures, by month, are included in the appendix.   

A Production Theory based examination of the ratio between incremental 

changes in capital as they relate to incremental changes in output was also appropriate 

for this analysis.227  One metric that assesses the marginal amount of factors of 

production (typically capital) needed to generate a marginal unit of production is the 

incremental capital-output ratio (ICOR).228  In our context, ICOR measured the 

increment in capital required to produce one additional RVU worth of output.228  This is 

also the inverse of the marginal product of capital found in Table 19 and is shown in that 

table for both study periods.  Since this is an inverse indicator of production 

efficiency229, a higher ICOR “is not preferred because it indicates that the entity's 

production is inefficient.”228  In our mean labor efficiency comparison we observed that 

in both cases in which observation RVUs were included or excluded, the ICOR was 

higher in the baseline period as compared to the intervention period (8.90 vs. 8.57 

including observation, and 9.44 vs. 9.08 excluding observation), suggesting decreased 

returns in efficiency of investment in labor.  Put simply, to achieve the same level of 

output, the baseline period required a greater capital investment in labor than the 

intervention period.  For example, when observation RVUs were included in the analysis 

(top of Table 19), an investment in labor of $8.90 yielded one RVU of output ($86.05 in 

FY13 dollars).  But for the intervention period, to create one RVU, the department only 
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had to invest $8.57; or 33 cents less.  When the magnitude of output is on the order of 

754,000 RVUs, 33 cents worth of improved production efficiency per RVU becomes an 

enhancement worth $248,986 (in FY13) as compared to baseline.  Thus, our analysis 

suggests that the productivity of capital is lower in the baseline period and higher in the 

intervention period.  We should acknowledge that we are “corrupting” the use of ICOR 

by pulling it away from its macroeconomic roots.  To our knowledge this measure has 

never been used as an indicator of firm productivity (like MPK above); rather, it is 

typically used in determining a country's level of production efficiency using GDP as the 

measure of output.228,230,231  

Table 19:  Mean Labor Efficiency Comparison (Output per Unit of Input)  



Dissertation - Final: Gai Cole Page 129 
 

SECTION V  

~~ DISCUSSION ~~ 
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V. DISCUSSION 

 

This study explored a theory based on the hypothesis that maximizing nursing clinical 

care effort capture can improve socioeconomic effectiveness in the Department of 

Emergency Medicine.  Heretofore not explored in depth, this was achieved by building a 

facility billing program that emphasized the full capture of nursing effort.  The study 

utilized a case study design as its framework.  The conceptual structure of this program 

focused on maximizing nursing clinical care effort capture as a means to achieve 

improvements along three socioeconomic thrusts that collectively actuate organizational 

effectiveness.  This was done in the context of a facility billing program (the 

programmatic intervention), and was hypothesized to lead to improvements in 

workforce, social, and financial outcomes in the ED.  Capturing nursing effort was 

achieved by a series of programmatic activities designed to maximizing compensated 

work through enhanced billing practices.   

In this study, we found that we were unable to demonstrate a relationship 

between clinical effort capture and workforce outcomes.  This was largely due to our 

inability to complete the programmatic activities designed to elicit the hypothesized 

workforce outcomes, so it came as no surprise.  While these efforts currently continue 

to demonstrate progress and have strategic promise, they were not completed during 

the study timeframe.  We found no degradation in workforce outcomes such as 

employee engagement, nursing perceptions of individual and unit oriented workplace 

measures, perceptions of quality of care delivery, and staff turnover.  It may be 

reasonable, then, to offer that there is not an inverse relationship between clinical care 

effort capture and workforce outcomes, which itself is a valuable proposition.  It is 

certainly worth studying further.   

 We found that social outcomes were improved, which is heartening given the 

concerted focus of the study team on this outcome construct.  We also realized (as any 

former hospital patient probably has) that the patient billing system is shockingly opaque 

and places the patient at a distinct information disadvantage because of the bundling of 

ED facility charges.  This lack of transparency would have made it easy for the study to 

maintain an organizational perspective, rather than a balanced one.  Had this been an 
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economic study rather than a socioeconomic one, the interests of the patient could 

easily have been overlooked or evaded.  Had this occurred, the patient would likely go 

unaware.  We found that having an ethical cornerstone for this study, clearly integrated 

patient-centric objectives, and external participation, were invaluable to maintaining 

objectivity and balance between ED and patient perspectives.   

 We also found evidence suggesting a positive association between our efforts to 

capture clinical output and positive financial outcomes.  Such was the case in both our 

outcome measures of interest – revenue and production efficiency.  From a revenue 

perspective, we experienced a positive return on investment of 10.64.  Every $1 we 

invested in this study, returned $10.64 in revenue.  The net programmatic benefit of our 

effort capture project was $1,198,703 in revenue.  Our program also improved the 

production efficiency of the nursing workforce.  Results demonstrated a statistically 

significantly improved inflation adjusted marginal product of capital.  Controlling for 

observation RVUs, we observed an improvement of $0.73 (p<0.01, 95%CI: $1.26-

$0.20) in the marginal product of capital between baseline and intervention timeframes.  

Our analysis suggested that the productivity of capital also improved during the study.  

Production efficiency for the nursing workforce increased, thus requiring a $0.33 lower 

capital investment per RVU in the intervention period as compared to the baseline 

period.  It should be noted that all outcomes are expressed for the one year intervention 

period.  However, these outcomes are cumulative and will repeat in FY14 and as time 

moves forward.  Programmatic costs, on the other hand, were only incurred once.   

 Finally, we observed that there was significant overlap among our programmatic 

activities.  Of the 25 items newly added interventions9 in the Main ED, 60% were 

identified in more than one activity.  Of that 60% of redundant items, 33% were 

identified in more than two activities.  For example, the idea of billing for spinal 

immobilization came from benchmarking against other hospitals, reconciling our own 

provider order sets, and reviewing our own list of documentable items not connected to 

billing – three separate activities.  While this approach was certainly thorough, and the 

overlap added to the validity of the decision to bill certain items, each activity consumed 
                                            
9 Newly added, or previously documented but not billed, not including the 33 newly added “nursing assist” 
procedures.  
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program time and expense.  Likewise activities such as monitoring for billing and 

documentation problems, and reviewing monthly documentation reports were redundant 

(though we addressed this early in the program).   

We found significant intersection among activities that did not contribute 

additional value to the programmatic outcomes.  From this we concluded that future 

iterations of this project, in other EDs, should be streamlined significantly.  Of the 14 

programmatic activities 8 should be eliminated and 6 maintained.  Given the amount of 

resources consumed, and considering the amount of overlap with other activities, the 

following activities did not yield sufficient value, independently, to merit inclusion in 

future studies:  

1. Monitor for problems and address 

2. Identify underperformers and educate 

3. Observational audits 

4. Update billing definitions 

5. Create and reconcile list of documentable items not hooked to billing 

6. Review external audit for opportunities 

7. Reconcile provider orders against billable procedures 

8. Reconcile provider orders against other EDs 

We anticipate no degradation in programmatic outcomes or efficacy following such 

consolidation.  We do anticipate much less time, effort and salary dollars spent 

implementing this condensed interventional design. 

We also concluded that, while we were able to show a relationship between 

social equity, compliance, and clinical effort capture, the association is predicated on an 

a priori intent to focus on these factors.  Social outcomes – in the form of patient 

fairness – certainly improve when nurses document, and EDs bill in a more consistent 

manner.  When EDs reduce the fluctuation that differentiates busy and quiet times, 

everyone benefits.  Risk of litigation is mitigated when documentation standards are 

consistent and more so when they are consistently high.194  When EDs bill with less 

micro-volatility patient parity is improved.232  Such equity develops as consistency of 

documentation emerges.  Each patient’s documentation is more reflective of what 

clinical effort was actually delivered during the encounter.  Patients who are treated 
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when the ED is full do not benefit from reduced documentation, because the nurses and 

techs are busy.  Thus, extending this argument to its macroeconomic framework, the 

societal cost of emergency healthcare is more consistently (and equitably) distributed to 

those that consumed this resource.   

 While this “social fairness” may have been intrinsic to our study efforts, other 

aspects of social equity were not.  A comprehensive review of the implications of how 

interventions are billed and how CCT is distributed among patients was an aspect of 

this program that leadership embraced and sustained.  Had this not been a stated 

project objective, however, this effort could easily have languished or been ignored 

entirely.  The same can be said for improving compliance and reducing risk.  Had these 

items not been a component of programmatic design, and had study leadership not 

fostered a collaborative and collegial relationship with the Compliance Department, 

those objectives might not have been attained.  We concluded that improving social 

equity, enhancing compliance, and reducing organizational risk must be factored into 

study design and articulated as goals.  Doing so will assure that the project will achieve 

some measure of improvement along this socioeconomic pathway.  

Regarding the financial outcomes of this study, we observed that they 

convincingly made a business case for the facility billing program.  Given both a positive 

ROI and improved production efficiency, the program was financially successful and 

worth repeating elsewhere.  We concluded that the incremental cost of documentation 

(62 minutes per nurse or tech per year) was not a significant burden to the nursing 

workforce.  The added load on the staff, from having new interventions to document, 

represented a “tradeoff in value” – a widely accepted economic concept.91,233  Nursing 

staff worked harder to document incremental interventions, but the consequence was 

improved economic output through improved billing.  Incremental hires were not added 

to achieve this outcome, further enhancing the value of the tradeoff.  The opportunity 

cost imposed on the patients was also deemed to be minimal.  Apportioned over the 

FY13 patient volume, our program represented a cost to the patient of five cents per 

patient per visit.  We concluded that the program made no unreasonable demands on 

patient time, and did not represent a significant burden to the patient.   
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STRENGTHS AND LIMITATIONS 
 

Study design.  As stated earlier, one of our goals was theory building.  One strength of 

theory building from case studies is its “likelihood of generating novel theory.”122,234  
Exploring theory development from case studies enables researchers to “reconcile 

evidence across cases, types of data, and different investigators, and between cases 

and literature; increasing the likelihood of creative reframing into a new theoretical 

vision.”234  Likewise, resultant theory is more apt to have empirical validity because the 

theory-building process is so closely linked to the evidence.  Because of this, the 

theoretical construct is likely to be consistent with the researchers’ empirical 

observations.125  Emergent hypotheses are likely testable, as constructs developed 

during the case study were likely measured (or at least are measurable) during the 

process of theoretical design and theory building.234   

A risk associated with our case study design is that the theory being investigated 

“describes a very idiosyncratic phenomenon.”126  Certainly this study can be described 

as studying a narrow aspect of the broad discipline of hospital operations and finance.  

A limitation of this study is that the hypothesis under scrutiny supports a theoretical 

construct that is very specific to facility billing in Emergency Departments.  Bandara 

(2005) offers that while theories so examined are likely to be novel and “empirically 

valid”, they “lack the sweep” of broader, more generalized theories.126  Case study 

methodology is also noted to be limited in its ability to demonstrate causal relationships, 

control case comparisons effectively, and control for selection bias.122,125    

 

Confounding and effect modification through third variables.  Of concern was the 

presence of “third variables”235 that offer highly plausible alternative explanations to 

some of the results observed as programmatic outcomes.  For example, association of 

one of the outcome measures – compliance – with the facility billing program may have 

been confounded by ongoing departmental efforts to improve regulatory compliance.  

This was of particular concern in the measures of workforce outcomes since there are 

ongoing departmental efforts to improve workforce outcomes such as staff moral and 

patient satisfaction (which is highly correlated with staff satisfaction18,236).  Since most 
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such efforts (e.g., patient satisfaction, improved throughput, reduced wait times) have 

remained steady between the baseline and interventional periods, we did not suspect 

confounding to be a strong source of bias.  Nevertheless, we did not try to draw a 

correlation between this programmatic intervention and some organizational 

performance outcomes, since we could not show a valid relationship void of any 

outcome modifiers or confounders.   

 

Generalizability.  In a project such as this, with internal procedural implications for the 

organizational workforce and with possible policy implications, generalizability was an 

important consideration.  One of the explicit “core values” of the Malcolm Baldrige 

National Quality Program is “to facilitate communications and sharing of information on 

best practices among healthcare organizations and among U.S. organizations of all 

types.”237  To achieve this goal, our approach utilized technical, “theoretically grounded 

tools,”238 and we strove to be transparent and inclusive in our methodology.  To 

enhance exportability, care was taken to structure the effort in a manner that optimized 

reliability and validity (as discussed earlier), yet remained grounded in everyday reality 

of a functioning ED and was flexible and responsive to unanticipated challenges.  While 

there exist outcome measures and factors that were not considered in the initiative at 

The Johns Hopkins Hospital, they were nevertheless included in the model (though not 

used) so that others choosing to follow this methodology may make use of them in 

circumstances where they would be appropriate.  For example, the cost benefit analysis 

did not examine factors such as productivity loss or health state change.  These 

elements, however, remained in the economic evaluation model (Appendix H, Annex A) 

so they could be utilized by others who choose them as measures in appropriate 

circumstances.   

 

Data shortfalls.  A constraint recognized when looking at billing data in Allscripts was 

that such data excluded admitted patients (22.7% of visits in FY13) as well as trauma 

and critical care patients (3.7% of FY13 volume), because these populations were 

manually billed.  The 22.7% admission figure already included the 60% of traumas and 

critical cares that were admitted.  The remaining 40% non-admitted trauma’s and critical 
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cares only accounted for 1.5% (40% of 3.7%) of total patient volume.  Therefore the 

total impact of manual billing (the component of volume not described by readily 

accessible Allscripts data) represented 23.5% (22%+1.5%) of total ED volume.   

 
CBA scope limitations.  The limited scope of the cost benefit analysis did not fully 

incorporate potential societal costs and benefits of the facility billing program, including 

improvements to quality of care (though we assumed none) and transfers from 

government payers.  However, since the purpose of this CBA was to build a business 

case for the programmatic intervention, the government/social welfare perspective was 

not thought to be necessary.  Another limitation was that the hospital, in an attempt to 

minimize its overall financial losses in a more demanding economic climate, could 

escalate the expected RVUs per patient as documentation improvements are made and 

sustained.  The hospital has a strong history of “raising the bar” for departments that 

exceed targets (a negative incentive certainly).  Thus, an increase in budgeted RVUs 

would make any benefits from this program short-lived.  As of this writing that has not 

happened; rather, the department raised its own RVU/pt target for FY14 in a successful 

attempt to avert hospital-wide cuts to the nursing budget.      

LESSONS LEARNED  
 

Regarding the implications of this study, an epigram captures this spirit: "Every defect is 

a treasure."238,239  In the discovery of imperfection lies the chance for processes to 

improve.238  Edward Deming (1986) relays that “Long-term commitment… is required of 

any management that seeks transformation. The timid and the fainthearted, and the 

people that expect quick results, are doomed to disappointment."240  

 
1. “Inter-rater reliability studies are frequently conducted prior to the initiation of a 

research undertaking in order to ascertain how reliable the ratings to be obtained in the 

major study may be expected to be.”241  Our experimental design could have been 

improved had we incorporated steps to assess measurement error among our time 

study observers.  Formal measures of reliability, such as intraclass correlation 
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coefficients, would have been possible had we developed a study design that took this 

into account early.  Since measurement error can greatly hinder statistical analysis, 

interpretation, and outcomes, future studies would benefit from calculating a reliability 

index to assess the amount of such error.146  This approach consumes more resources.  

However, this study made it clear that it is vital to accurately estimate measurement 

error since the validity of the financial outcomes are in question without it.   

 

2. The project would have occurred in a more holistic manner, and certainly been 

much more successful had the hybrid audit been implemented when it should have 

been.  It would have allowed for deeper more meaningful culture change among the 

nurses had it occurred simultaneously with the rest of the facility billing program.  A 

lesson learned is that before initiating a project of this scope, with an IT project as a 

sub-component, the lead investigator (or project leader) must get ED leadership “buy in” 

and commitment on a timeline for the IT project.  In this manner, it gets on the “menu” of 

projects on which the IT team is working.  The dynamic that plagued us was that the 

Department’s Administrator for Information Systems and Technology takes her priorities 

from the Administrator and the Vice Chair for Clinical Operations, neither of whom was 

invested in the hybrid audit, because our project team never presented it to them as an 

integral component of this program.  The lesson learned was to ensure prioritization of 

programmatic efforts through early (and frequent if needed) engagement with 

departmental leadership.  

 

3. The lessons learned about program and project management relate to Berwick’s 

theory of continuous improvement (which he links to the work of Deming240).  Berwick 

states that this leadership method, where professional healthcare providers are fully 

engaged in a PI initiative, 

 
 …is consistent… with modern theory about quality, which holds that improving the quality of goods 
and services in any sector of the economy – including the health care sector – requires active 
participation and leadership by the people who do the day-to-day work of producing those goods and 
services.  By this standard, the involvement of physicians and other health care professionals in the 
measurement and management of quality is not simply desirable but also essential to the 
improvement of quality238.  
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He goes on to note that when the “hearts and talents of all workers are enlisted” in 

investigating methods of process and quality improvement, the prospects for success 

are “nearly boundless.”238  Others have addressed these implications as well.  Ham 

cites Henry Mintzberg’s 1979 work, in which he proposes that professional workers are 

able to exert a large amount of control.  He states that managers are thus more 

constrained in their ability to influence decisions when working among professionals 

(such as nurses).  Managers must, therefore, identify methods to engender change from 

the bottom-up, such as by engaging the professionals in the change process right at 

inception.242,243  We accomplished this by first working with nursing leaders to ensure 

the program had support.  We then enlisted key opinion leaders and invited their 

participation in study design and planning.  Involvement of these ‘thought leaders’ 

allowed this program to be perceived as not only nursing driven (as opposed to through 

Administration) but also as taking a “bottom up” or “grassroots” approach where the 

opinions of front line nurses were valued (indeed they were).  The lesson learned was 

that this was the correct approach to engendering culture change among nurses.  

Future case studies in other EDs should emulate this approach.  A project in which the 

Assistant Administrator was a key leader, and which involved “measuring nurses” (vis a 

vis time studies, hybrid and team leader audits, observational studies, etc.) could easily 

and quickly have been viewed by the nursing staff as an infringement on their 

professional autonomy (as discussed by Ham) and something to avoid, or worse, 

undermine.  The study authors believe such could be the case in any ED.  Early and 

appropriate engagement with formal and informal leaders is a key factor in the success 

of a project of this nature.   
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ROLE OF LEADERSHIP, IMPLICATIONS FOR MANAGEMENT 
 

Hagg et al. (2009) suggest that “Ultimately, the successful implementation of 

optimization and continuous improvement initiatives necessary to promote efficient, 

patient-centric care within a healthcare organization is dependent on management 

support…”  Donald Berwick (1989) goes even further asserting that “leaders must take 

the lead in quality improvement.”203,238  Fundamental to the success of this PI initiative 

was the leadership of two key departmental figures.  First was the ED’s Director of 

Nursing (DON), without whom access to nursing operations and education was not 

possible.  The DON not only provided access but also served as a regular participant 

and operational expert on the Facility Billing Committee – the forum through which this 

initiative was driven.  The DON was committed to supporting this initiative and saw its 

inherent value to both the financial and workforce objectives of the department while 

simultaneously ensuring synchronicity between the various efforts pursuing those 

objectives.  Collaborative effort between the study leaders and the DON led to the 

development and ongoing refinement of the nursing report card as a tool to incentivize 

nurses across a spectrum of professional practice expectations including those related 

to documentation practice.  Second, the Director of Finance (DOF) lent technical 

expertise and perspective to the initiative.  His role was to focus the scope of the effort 

and provide insight into the complexities of costs and revenues in a unique State 

regulated by the HSCRC.  Both leaders functioned to provide what transformational 

leadership theory calls ‘individualized consideration’ in that they mentored and educated  

members of the project leadership; and ‘idealized influence’ in that they served as role 

models, were respected and trusted team members.244-246  Donabedian (1988, 1996) 

reminds us that leadership involvement in PI initiatives may have “several formulations” 

depending on where the leaders are “located in the system of care and on what the 

nature and extent of [their] responsibilities are.”247,248  The DON and the DOF worked 

collaboratively, supportively and from different organizational perspectives to sponsor, 

and impart guidance to this project.   

Leadership should set the conditions for coordination and cooperation to occur 

among the clinical disciplines.  As Stein and Pinchot (1995) indicate, “Coordination from 
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above has decreased while coordination among peers has increased.”249,250  This 

comports with Senge’s (1994) vision of a learning organization as a group of people 

who continuously work to advance their capabilities.251  In such organizations, learning 

and the attainment of goals are enhanced by coordination and interaction among high-

functioning professionals working towards the same mission.  According to Bass’s 

(1985, 2006) transformational leadership theory, “The leader emphasizes the 

importance of having a collective sense of mission.”244,252  This was a key function for 

our study leadership:  To ensure all involved and all affected shared a common sense of 

purpose and collective aspiration to achieve the aims of our program.  Kuokkanen and 

Kilpi (2000) and Vogt and Murrell (1990) indicate that organizations that encourage 

nurses to work towards organizational goals create empowerment among those 

nurses.253,254  Kuokkanen and Kilpi (2000) and others have shown that such 

empowerment correlates with nurse perceptions of increased autonomy, job 

satisfaction, and commitment to the organizational mission.253,255,256  This was achieved 

to some extend as part of this project, however, pending the implementation of the 

nursing incentive program and team leader chart audits, we do not claim an association 

between this study and those factors of empowerment and job satisfaction (as 

discussed above).  When the full complement of programmatic activities is finally 

realized, then a valid association may be examined.   

As Deming stated: “Everyone doing his best is not the answer.  It is first 

necessary that people know what to do.”240  One of our leadership responsibilities was 

to ensure that nursing staff fully knew “what to do”.  This went beyond simply telling 

nurses they “needed” or “must” document.  We sought to ensure staff understood how 

their responsibility was linked to the organizational mission, i.e., how their level and 

quality of documenting was linked to the quality of care for the patient, how the billing 

process was driven by their documentation, and what the links were between that 

revenue and their day-to-day priorities at the bedside.  Such an approach comports with 

aspects of the theory of transformational leadership whereby leaders challenge the 

group to take greater ownership for their work, “[align] followers with tasks that optimize 

their performance” and make joint and collaborative decisions.244,252  Thus, the “social 

commitment to one another is greater and… increases their commitment to the 
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decision.”244  This approach also overlaps participative leadership theories which 

suggest that the ideal leadership style is one that takes the input of others into 

account.257  For example, Coch and French (1953) found better participation by 

employees in planning change led to less disagreement with managers, better 

acceptance of the change, and improved production after implementation.257  Morse 

and Reimer (1956) showed that broader participation in decision making yielded “higher 

morale and job satisfaction.”258,259  We found that adding these topics to quarterly 

nursing education, adding them to orientation education for new nurses, measuring 

performance in a transparent and inclusive manner, and rewarding high performers 

(coming soon) achieved these aims.  One such example is this unsolicited email from a 

Main ED nurse (not associated with our study) in which she points out a nursing activity 

that is not documentable in Allscripts so that nursing can receive “credit” (effort capture 

in study parlance) for the work:   

 
On Jun 7, 2013 4:45 AM, "M Whalen" <mwhalen8@jhu.edu> wrote: 
 
Thank you for the update regarding PIV attempts!  I think that it would be beneficial to have a 
place to chart that an RN or tech looked for a place to place an IV but were unable to locate a 
vein they thought they were able to access (but did not actually stick).  I know that I and other 
staff have spent a lot of time looking for a vein to access but have decided it is best to seek help, 
but want credit for this work.  Please let me know what you think about adding this component! 
  
Best, 
  
M Whalen 

 
  

mailto:mwhalen8@jhu.edu
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POLICY IMPLICATIONS 
 

THE FINE LINE BETWEEN PATIENT NEEDS, STAFF WORKLOAD AND 

REGULATORY COMPLIANCE  

While it is fairly obvious that a hospital’s profit orientation is somewhat at odds with the 

patient’s desire for fairly priced healthcare, this study highlighted a much more nuanced 

aspect of this relationship.  This effort demonstrated that fairness to the patient, 

maximizing nursing output, managing staff workload, billing practices, regulatory 

compliance, and information system structure are in many instances directly in conflict 

with one another.  First, hospital and ED leaders must have a strong ethical framework 

from which to work and to guide their management of these factors.  Second, 

organizational teams that deal with these factors (for example, our own Facility Billing 

Committee) must have in place robust systems of checks and balances to assure 

balanced outcomes that can withstand external scrutiny from an ethical and regulatory 

perspective.  In all this, the patient holds the least power – particularly in the emergency 

medicine setting.  The ED patient, for example, has no mechanism to audit the minutes 

of care provided to them since the nursing interventions provided are not enumerated 

on the patient bill; rather, they are shown as a collective “triage charge” and “visit 

charge.”  The patient is left to trust Newbold (2008), who states “Nursing is a bundle of 

services, all of value to the end user”.260 

 

IMPLICATIONS FOR ED STAFFING MODELS 

 

Numerous nursing staffing models have been described in the literature.261-264  While 

most of these models attempt to strike a balance between maximizing nursing output 

(almost exclusively through better process efficiency) and minimizing costs, since most 

of these (in the last 20 years) models were developed in response to fiscal challenges, 

the focus tends to be skewed towards economic efficiency i.e., cost reduction.  The 

purpose of this initiative was not to explore new staffing models for nursing, but how to 

maximize the output of the existing one.  The efforts of this study, however, also serve 
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to inform development of new models.  Viewing nurses from the perspective of 

production theory is beneficial when exploring their utility (to the patient and to the 

organization).  Production theory examines the input-output relations of goods or 

services constituting the manufacturing or production process.265  Nurses are an input 

or factor in the production process that creates and delivers medical care in the ED (as 

well as any clinical setting).  According to Newbold (2008), production theory may be 

helpful for leaders seeking to maximize outcome from their nursing workforce (as was 

the goal of this study).  He goes on to point out that little such evidence “currently exists 

in mainstream nursing workforce research.”260   

The production process for nursing care in the ED requires multiple factors – not 

just nursing labor.  Adding more of one input factor usually results in a less-than-

proportionate increase in output (nursing care).266  Therefore when we add to the 

nursing labor pool in an ED, we very quickly arrive at a point of diminishing returns as 

constraints in other inputs to the production process govern the output.  This is despite 

the fact that (from a hospital perspective) the nursing staff is “by far the most productive 

labor input”.267  For example, adding additional nurses brings about little value without 

additional beds in which to provide clinical care.  In simple terms, the marginal product 

of nursing declines as the number of nurses in the ED increases.  Staffing mix (i.e., ratio 

of registered professional nurses (RNs) to allied health professionals like LPNs or 

Clinical Techs), as a variable in production, also demonstrates a point of diminishing 

returns260.  Since the focus of our study was only one input in the production equation of 

a functioning ED, then the most appropriate approach is to examine this from a short 

term production theory approach.  Here, all input variables are held constant, while one 

input variable – or factor – is modulated.  Our study after all, was designed to take the 

nursing workforce variable and to modulate it upwards.  Said differently, this project’s 

framework was designed to maximize output from the nursing workforce without 

increasing its size.   

The operational implication therefore is that before evaluating a change in either 

nursing workforce size, or contemplating a change in nursing workforce mix, an 

emergency department (or hospital) should evaluate maximizing output from existing 

resources.  This study provides one possible template for achieving this.  Certainly there 
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is opportunity to “mix and match” from among the programmatic activities presented in 

our study to build a programmatic intervention that is tailored to an individual ED’s 

operational and regulatory setting and its internal idiosyncrasies.  This is a preferred 

approach in a restrictive fiscal or labor constrained environment.  Costs are 

manageable, ROI is documented, and the potential for peripheral workforce 

enhancements is present.  Such an approach is in the best interest of ED leadership, 

since accomplishing such optimization is often a relatively simple matter.  

Staffing mix levels are debated in the clinical literature.268  According to 

Zimmermann (2000) “One ED manager found that the most productivity occurred in her 

emergency department, even at peak times, when the registered nurse staffing level 

was at least 71% to 72%.”269  Some states have legislated staffing ratios.270,271  Before 

any policy decisions are made about how many nurses are “ideal” in a given clinical 

setting, an exploration of nursing productivity should be undertaken.  While every class 

of labor has inherent inefficiencies, understanding them and how they relate to 

operational structure, can help ED leadership understand fully what policy decisions are 

appropriate and which are based on conjecture.  For the purposes of this discussion, we 

maintain a short term production theory orientation, and define inefficiency as that time 

classified by nurses as clinical care, but which does not yield any output (RVUs in our 

context).  This discussion is not intended to look at the proportion of nurses’ time 

conducting non-clinical activities versus clinical ones.  We are looking at what 

constitutes the clinical time.     

Some inefficiency in the nursing workforce is inherent and should be accepted.  

Regulatory requirements prevent billing for certain activities that nurses perform 

(sometimes due to organizational inefficiency).  Färe, et al. (1985) called this “regulatory 

effects.”272  Occasionally, our ethical framework also prevents us from billing for certain 

aspects of care that take longer among certain segments of the patient population, even 

when we are able do so by law.  We are most concerned with the inefficiency tied to the 

structure of our nursing and physician documentation system, the degree to which staff 

are consistent in documenting (which relates to their level of understanding of the 

relationship of documentation to billing and to their own interests), and the efficacy of 
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our billing system in converting nursing output to billable charges.  Färe, et al. (1985) 

refer to this concept as “productive inefficiency.”272   

 Figure 28 shows the distribution of clinical time among ED nurses in our hospital.  

This chart represents only what the Work Force Management division of Central 

Nursing classified as “productive clinical hours” (i.e., 

“non-clinical time” is presumably excluded).  Our 

analysis showed that, because of our status as a 

Magnet hospital, 10% of clinical time is devoted to a 

required “lunch break”. 273 Thus, on average, 48 

minutes of each 8-hour shift are lost to productive 

inefficiency.  An additional 34 minutes (7%) per nurse, 

per 8-hour shift are lost due to administrative tasks 

associated with roles such as shift coordinators, 

charge nurses, nursing supervisor, etc. (the 34 minutes are lost for all nurses, not just 

those in supervisory roles).  Thus, the starting point for production efficiency is six hours 

and 38 minutes of each 8-hour shift.  Our program focused on maximizing production 

during that 83% of productive clinical hours.  Before entering into a policy or operational 

discussion about staffing mix or nursing ratio in the ED, effective leaders must be 

informed and knowledgeable about the productive capability of their own workforce in 

order to competently engage in such issues.   

 

Factor substitution in the current ED production model.  A production economics 

perspective can inform organizational policy regarding optimal deployment of nursing 

resources, and their activities, particularly labor substitution.260  In the current ED care 

model, where we expend labor resources on substitutable care (i.e. we use a nurse to 

do what a clinical tech could, with no improvement in quality); we are closer to the labor 

saturation point within the production process.  This pushes the production process to 

substitute materials-intensive care for labor-intensive care.274  In other words, when task 

saturated, nurses may substitute input factors (in the production of nursing care) by 

selecting materials-intensive care methods in lieu of labor-intensive, and more personal 

care.  For example, a psychiatric or violent ED patient may receive care through staff 

Figure 28:  FY13 Clinical Time 
Distribution for ED Nurses1 

1 Clinical Techs excluded 
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attention and interaction (labor-intensive) or via use of physical restraints or 

psychoactive drugs (materials-intensive).274  Material-intensive care in the ED setting 

may rely on increased use of catheterization (substitute for toileting or bladder care), 

medications (substitute for pain management), and restraints.  Materials-intensive 

provision of emergency care is of interest to ED leadership because such methods – in 

other settings – have been shown to be associated with greater risks of morbidity and 

mortality.163,275  Detailed examinations of the composition of clinical effort among 

nurses, helps to identify what dynamics influence nurses to move away from labor-

intensive care.  Of greater importance, efforts such as ours, can suggest what changes 

are needed to reverse such trends.  As Berwick (1989) concludes, “to understand the 

complex production processes used in health care”; we must recognize the 

relationships among the organizational variables and their influence on workforce 

dynamics.238    
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VI. APPENDICES  

 

Following are the Appendices and associated annexes cited in the text above:  
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APPENDIX A:  Hybrid Audit 
ANNEX A:  Nursing Documentation Audit Tool and Results 
 
Shown below is the complete nursing documentation audit’s most recent few months.  

This report is prepared manually and therefore runs behind, sometimes by several 

months.  
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APPENDIX A:  Hybrid Audit 

ANNEX B:  Hybrid Audit Scope Document  

 

 

 
The Johns Hopkins Hospital 

Department of Emergency Medicine 
 
 
 

Scope Document 
Facility Billing/Nursing Documentation Audit 

Database 
“Hybrid Audit” 
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SCOPE STATEMENT 

SCOPE STATEMENT PURPOSE 
The purpose of this document is to define the project scope for a web based nursing 

chart audit and facility billing/audit tool.  Streamlining workflow and creating a paperless 

process; will enhance data capture, record storage, data entry, data reporting and 

provide quick access to old records. 

 

The solution will be developed and tested in the JHH environment and finalized once 

approved by the stakeholders. 

 

PROJECT STAKEHOLDERS 

Name Title Phone Number Email Address 
Gai Cole Asst Admin of Operations 410.614.5231 gcole4@jhmi.edu 
Kathy 
DeRuggiero 

Director of Nursing 410.502.4480 kderuggi@jhmi.edu 

Heather Gardner Adult System Manager 410.955.2188 hmacpher@jhmi.edu 
Cathleen 
Lindauer 

Clinical Nurse Specialist  410-955-4622 ccarlen1@jhmi.edu 

Tammi Miller Senior Project 
Administrator 

410.599.7298 tmille11@jhmi.edu 

Lynette Graham-
Reed 

Billing Coordinator 410.955.2280 lgraham3@jhmi.edu 

Gregory Fuller Programmer Analyst 410.955.2280 gfuller2@jhmi.edu 
Tiffany Bryant Operations Manager 410.955.2280 tbryant4@jhmi.edu 
Mary Ellen Wilson Informatics Coordinator 410.591.5255 mewilson@jhmi.edu 
Michael 
Tamberino 

Pediatric Emergency 
Medicine Manager 

410.502.9886 mtamber1@jhmi.edu 
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BACKGROUND 
Johns Hopkins Hospital recognizes the importance of monitoring compliance through 

auditing.  The Clinical and Non-clinical groups have recognized opportunities in 

automating processes to reduce time required to manually input data and improve 

reporting.  A committee has been formulated to examine these opportunities.   Below is 

a review of the current workflow 

 

The following action steps are taken to complete the manual processes: 

 

Billing Workflow 

1. Print Daily Census report from Allscripts ED (Cognos report posted to Share 

Point daily). 

2. Alphabetically collate billing sheets to match Daily Census report. 

3. Evenly distribute daily census report between Billing Coordinators and 

corresponding facility billing sheets. 

4. Confirm the billing levels and enter manually supplies as appropriate. 

5. File daily and store census report and facility billing documentation by Biller. 

 

Billing Audit 

1. Obtain a census report for previous month, and randomly choose 30 charts to 

review the Facility Billing (these are HMED audits for automated billed charts). 

2. Department Auditor manually bills each chart to compare their results with the 

Allscripts ED systematic results. 

3. Department Auditor manually inputs data into MS Excel sheet and analyzes the 

results. 

4. Department Auditor provides a monthly report of results to Adult ED Audit 

meeting. 
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Nursing Audit 

1. Obtain a census report for previous month, and randomly choose 30 charts to 

review. 

2. Distribute the 30 chosen medical record numbers with DOS, to the ED SOP 

(Standards of Practice) committee to review charts. 

3. Each SOP member is responsible for 4 chart reviews, and to complete the audit 

tool (see attached) for each chart reviewed.   

4. Return the each completed audit tool to Cathy Lindauer. 

5. Cathy Lindauer manually inputs data into a MS Excel sheet and analyzes the 

results. 

6. Cathy Lindauer provides a monthly report of results to Nursing Operations and to 

ED nursing staff. 

 
PROJECT DEFINITION 

Problem Statement: 
The manual process of chart abstraction and subsequent data entry is extremely time 

consuming.  It only allows a small number of charts to be audited each month.  Also, the 

current process largely restricts the ability of nursing team leaders to conduct 

meaningful chart reviews due to the time requirements associated with the current 

process. Thus nursing team leaders rarely review their team’s documentation practice 

with any detail or regularity.   

 
PROJECT GOALS & OBJECTIVES 

 
The goals & objectives for this project 
 

1. Automate and streamline as much of the data entry process as possible.  

Automation will allow for faster data entry and analysis of results/discrepancies.  

2. Increased fulfillment of nursing chart audit quotas, identifying opportunities for re-

education and/or system enhancements. 

3. Improved access to audit tools and database of patients, thereby decreasing time 

to perform audits. 
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4. Develop mechanisms that allow the billing staff to support the efforts of the 

nursing auditors so that more charts can be reviewed and a more detailed review 

of each chart is accomplished (with biller support).  This may be accomplished by 

nursing and billers working together, possibly simultaneously, on a single chart 

audit or through other means. 

 

In Scope 

1. Initial focus is to automate the functions of the facility billing/billing audit, nursing 

audit and aid in the reporting processes. 

 

Out of Scope 

None identified at this time. 

 
PROJECT REQUIREMENTS  

 
# Requirement Test 

 Nursing Facility Billing/Facility Audit  

1. 

The website will pull in the daily 

census. 

 Daily Census Count 

 Name (Last, First)  

 Date/Time of Service 

 MRN 

 PATCOM 

 Chief Complaint 

 Primary Diagnosis 

 Disposition 

 Nurse Name 

The website will pull in the daily 

census. 

 Daily Census Count 

 Name (Last, First)  

 Date/Time of Service 

 MRN 

 PATCOM 

 Chief Complaint 

 Primary Diagnosis 

 Disposition 

 Nurse Name 

 

2. 

 Electronic census allows the 

following: 

 Ability to assign Nurse to chart. 

 Electronic census allows the 

following: 

 Ability to assign biller to chart. 
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 Ability to filter by Nurse and work 

queue according to Nurse assigned. 

 Identify the status of the patient 

regarding facility billing, billing audit 

and nursing audit (check box 

options: Not done, In progress, 

complete). 

 Ability to filter by biller and work 

queue according to Biller assigned.  

 Identify the status of the patient 

regarding facility billing, billing audit 

and nursing audit (check box 

options: Not done, In progress, 

complete). 

 Ability to check a box that says 

discrepancy (meaning discrepancy 

between billed and nursing 

documentation) 

3. 

Automate nursing audit sheet  

available for each patient (providing 

logic as appropriate): 

 Patient identifier (Name [Last 

name, first name], MRN, Date of 

Service, and Patcom), Chief 

Complaint, Primary Diagnosis and 

nurses name 

 Auditor to input data into audit 

tool 

 Audit tool will calculate total % of 

compliance for each audit element 

 System to color code final % for 

each month (green, yellow, and red 

based on compliance- # from Cathy 

Lindauer) 

 System generated graphs based 

on final monthly % of compliance for 

each element 

Automate facility billing sheet 

available for each patient (providing 

logic as appropriate): 

 Patient identifier (Name [Last 

name, first name], MRN, Date of 

Service, and Patcom) 

 Add field for each billing element 

and nursing minutes associated 

(see attached). 

 Ability to input occurrences of 

each billing element. 

 System calculates total minutes 

per billing element (nursing minutes 

x occurrences). 

 Calculate total minutes. 

 Time/date fields to enter Obs 

Start time and End time and 

calculate total (calculate hours and 

round down to nearest hour). 
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 System filter by individual nurses 

compliance with individual elements 

 Add field to enter Admission 

date/time. 

 Logic to auto-populate billing 

level based off of total nursing time 

(if admission field is completed, 

choose admit billing level 

associated). 

 Biller will review for accuracy 

and choose level in Allscripts  

4. 

Viewing mechanism, add logic of 

automated checkmark when: 

 Billed by Biller 

 Audited by Biller 

 Audited by Nursing 

Viewing mechanism, add logic of 

automated checkmark when: 

 Billed by Biller 

 Audited by Biller 

 Audited by Nursing  

 

5. 

Eye patients and Trauma patients 

identified (color, bold?) by chief 

complaint 

 

Observation patients color coded in 

red (from field in billing sheet where 

Obs Start time and End time are 

inputted). 

 

 

SCHEDULED MILESTONES 
 
Date Milestone Owner 
 Scope Approved  

 Requirements finalized  

 Quote submitted  

 Development completed   

 JHH Testing complete  

 Go Live  

Note: Dates are tentative and subject to change. 
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ASSUMPTIONS & DEPENDENCIES 

 
1. The user is following the procedure as defined in this document.   

2. Multiple users can access system at one.   

3. A biller and a nurse can access the system and view the same chart audit 

simultaneously. 
 

CHANGE MANAGEMENT 

 
1.  Education of appropriate staff in utilization of the product prior to implementation 

 
PROJECT SCOPE APPROVAL 

 
 
_______________________________________________ ______________ 
         Date    
  
   
_______________________________________________ ______________ 
         Date 
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APPENDIX B:  Time Studies 

ANNEX A:  Time Study Design, Methodology and Implementation 

 

TIME STUDY DESIGN AND METHODOLOGY  

At the onset of this study, documented times for billable nursing procedures at The 

Johns Hopkins Hospital ED were based on the procedure times at another facility, 

Doctors Hospital (a community hospital in Maryland).  Given the lack of data specific to 

clinical time required by our own ED nurses to conduct procedures, a full set of time 

studies was conducted on all billable nursing procedures.  The purpose of the time 

studies was to establish new mean times for each billable procedure for purposes of 

facility billing charge calculation.  The proposed time studies would thus serve as 

descriptive studies, which are intended to generate descriptive information, e.g. means 

or proportions, about a single group or population252.  The time studies would not serve 

as comparative studies, which could, for example, be undertaken to compare the new 

mean procedure times against times at another facility or in the prior ED space, or to 

compare procedure times amongst varying types of patients. 

Observational time studies of common RN and clinical tech procedures were 

conducted in the Main and Pediatric Emergency Departments at Johns Hopkins 

Hospital.  The same procedures were used to study interventions in both locations.  

Since both EDs utilize the same documentation system, separate time standards were 

not possible.  Both EDs had to use the same mean time for each billable intervention.  

Time study results were therefore combined in a weighted average.  The weights used 

were the frequency each nursing intervention was performed in either ED.   For 

example, the length of clinical care time associated with ‘Nebulizer Treatment Set Up’ 

was 3.8 minutes in the Main ED and 4.3 minutes in the Pediatric ED.  This intervention 

is conducted 3,030 and 2,802 times per year in those EDs respectively.  To calculate 

the weighted average of clinical care time we used the format:  

    
                         

           
     , and arrived at a weighted mean for each nursing 

intervention we examined.  This weighted mean is what we then used to update the 

clinical care time in Allscripts.   
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Time studies were based on newly created definitions for each nursing 

intervention as discussed elsewhere in this paper.  The definitions listed each step and 

element of the intervention, but not every element was assessed as billable by the 

institution’s Compliance Department.  For example, some interventions listed hand 

washing/cleaning as a subordinate element, but this was deemed outside the scope of 

billable time.  Furthermore, interruptions, which are commonplace in the ED clinical 

setting,276-279 were not appropriate to include within intervention time.  Therefore, time 

studies had to allow for regular ‘starting’ and ‘stopping’ of the timing process.    To 

accommodate for this we utilized an Apple iPad application (“app”) called TimeStudy 

(version 1.3 by nuVizz).  Off the shelf, the application was robust and effective but not 

as intuitive as we had hoped for observers working in a dynamic clinical setting.  In the 

hopes of reducing user error, we worked collaboratively with the developer to customize 

the app for our needs.  In this manner, we had at our disposal a tool that allowed 

observers to effortlessly select the intervention they were going to observe (Figure 29, 

left) and easily pause the clinical care time at the push of a button whenever the nurse 

being observed was interrupted or performed an activity outside the scope of clinical 

care time (Figure 29, right).  Time was started and stopped by touching the appropriate 

blue or green button on the iPad’s screen. The application permitted observers to time 

Figure 29: nuVizz TimeStudy Application on Apple iPad 
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clinical care separately from documentation time and facilitated categorizing the nature, 

length and frequency of interruptions for further examination in a future study.  As noted 

in Figure 30, procedure, interruption and documentation times were all collected, but 

only procedure and documentation time contributed to billable clinical care time. Of 

note, this level of flexibility also contributed to a lengthier timeframe for data collection 

and analysis.   

 
 

 
  

Figure 30: Time Study Conceptual Model 
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DETERMINING SAMPLE SIZE FOR TIME STUDIES 

 

Sample sizes for descriptive studies can be estimated based on the level of confidence 

and precision desired in the calculated sample statistic.  In order to estimate an 

appropriate sample size, one must determine the confidence interval (CI), which is “a 

range of values which we can be confident includes the true value”253.  The equation for 

sample size calculation to estimate the statistical mean at a desired confidence interval 

is as follows: 

  
   (       )

 

  
 

where N = the estimated sample size;    = the estimated standard deviation for the 

population;         = the z-score corresponding to the expected CI (e.g. 95%); and D = 

the width of the expected CI.252   

Since D is equal to the full width of the confidence interval, half of which will be 

lower than the sample mean and half of which will be higher than the sample mean, the 

formula can be simplified/rewritten as follows: 

  (
 (       )

 
)

 

 

where D/2 = E, and E represents the estimated margin of error. 

During planning for our time studies, challenges arose in determining an 

appropriate sample size because the standard deviation of the population was 

unknown.  Initially we planned to overcome this by conducting sample size calculations 

in tandem with the collection of time study data.  Using the initial times collected for 

each intervention, we planned to determine an estimated standard deviation of sampled 

intervention times.  A sample size calculator was developed to facilitate rapid calculation 

of the estimated sample size needed to generate results at specified confidence levels 

and margins of error.   

In those calculations,   (the standard deviation of the population) was replaced 

with ‘s’, the estimated standard deviation of the sample, which would have been derived 

from initial time study data.  Additionally, the z-score for the desired level of confidence 
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was replaced by the t-score, as recommended when the standard deviation of the 

population is unknown.254 

Our calculations to determine sample size would therefore become:  

  (
 (       )

 
)

 

 

In determining the appropriate sample time for each procedure, we expected that the 

variance in times to completion for different procedures would vary significantly.  

Therefore, the allowable margin of error would differ among procedures.   

 We initiated the time study collection process by piloting our methodology using 

actual observers with real patients in both EDs.  We quickly discovered a few factors 

that caused us to question the feasibility of the above methodology.  First, nurses 

collected data at a much slower pace than anticipated.  This meant that we would have 

less overall time to accomplish the main study.  Second, as data was submitted and 

sample sizes were estimated this information was provided to the nurses.  Because 

they collected a variety of interventions during each observation session, the ‘n’ for each 

intervention was low at the end of each collection period.  This meant that the sample 

size was constantly being updated as we would get one or two observations (per 

intervention) after each collection period.  The frequency with which the sample size 

was updated caused confusion, and worse, frustration, among the observers.  

Additionally, because margin of error varied among procedures based on assumptions 

we made about variability, the data calculation process was cumbersome.  For these 

reasons we abandoned the margin of error approach and sought a simpler, less 

variable approach.  This would reduce the precision of our investigation, but would allow 

us to optimize usage of time-restricted resources.    

To maximize utilization of limited, and expensive, time study resources (i.e. 

nurses conducting the observations), we applied a stopping rule to our data collection 

process instead of using the variable margin of error approach.  This kept us from 

expending effort collecting sample observations of procedures with minimal variance, 

while allowing us to sample more robustly those procedures that were inherently 

variable.  According to Ray (1957) the general problem of sequential estimation is to 

“postulate a sampling rule which will ensure that the unknown parameter is estimated 
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with given accuracy and with minimum expected sample size. The form of the given 

accuracy may be width of confidence interval, standard error or coefficient of variation of 

the estimate.” For this study, we decided to utilize a fixed coefficient of variation (Cv).  Cv 

is the standard deviation over the mean.  As Hidiroglou (1986) indicated, for a fixed 

coefficient of variation, the overall sample size will “invariably be lower” which was 

precisely our goal.280  Use of coefficient of variation as a stopping rule has been 

described elsewhere.281-283  We decided a priori to use the stopping rule of Cv ≤ 50% 

described by Köbrich (2003).281  Variables with a high Cv were subjected to additional 

sampling until the Cv approached 50%.  Initially we decided 50% was a definitive goal, 

but resource limitations forced us to accept variables with higher Cv such as 55.8% for 

medications given (n=28) since continuing to sample was not feasible.  For practical 

reasons we were unable to exclude variables that failed to meet the threshold.281  In 

three instances, we observed excessively high Cv.  These were Allergies (Cv = 65%, 

n=16); Patient History (Cv = 110.7%, n=13); and Home Medications (Cv = 11.7%, n=16).  

Understanding operationally what factors influence this level of variation helps explain 

why we accepted such high Cv.  In all three interventions, information is collected from 

the patient.  In instances of new patients, it may take as long as several minutes (e.g., 7 

minutes for Home Medications) to collect new information and document it in Allscripts.  

For returning patients, these interventions may take mere seconds (e.g., 11 seconds for 

Home Medications) because of our ability to pull electronic information from previous 

visits.  Since 66% of our patients in FY13 were seen more than once in the ED, a high 

volume of pulling information forward electronically, induces variability in certain 

interventions. 

  



Dissertation - Final: Gai Cole Page 169 
 

STRATIFICATION, RANDOMIZATION, AND SCALING  

STRATIFICATION 

The purpose of the study is to determine a single average time for each procedure, 

regardless of where it is performed in the ED, by whom, and on what type of patient.  

While the time to complete the same procedure times may vary between adult and 

pediatric EDs, for example, which are physically separate structures and maintain 

separate electronic health information systems, the mean must be representative of the 

procedure across these locations.  Given the separation of the adult and pediatric EDs, 

along with the nature of the patient population (whereby patients arrive unannounced at 

any time of day or night), simple random sampling by presenting patient is not a feasible 

methodology.  Therefore, a stratified sampling method was employed to improve the 

overall representativeness of the sample to the “population” of procedures performed by 

RNs and clinical technicians between the Main and Pediatric EDs (henceforth referred 

to simply as the EDs).   

RANDOMIZATION 

Attempts were made to randomize samples among the adult and pediatric strata, as 

feasible within the daily operations of the facilities.  Stratified randomization was used 

“to achieve approximate balance of important characteristics without sacrificing the 

advantages of randomization”.253  Additional elements we considered when 

randomizing, or ensuring a representative sample when randomization was not 

possible, included: 

1) The physical location that the procedure is performed within the ED (e.g., triage, 

trauma, patient room) 

2) The type of patient receiving treatment in the ED (trauma patients, acute vs. low-

acuity patients, etc.) 

3) The time periods in which procedures are observed (shift, busy vs. routine 

occupancy hours)  

4) The clinician conducting the intervention (nurses and clinical technicians)  
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Below are the randomization graphs associated with a few example nursing 

interventions that were time studies.  These graphs demonstrate the randomized 

characteristics within each ED (Main and Peds) by intervention.  First is the summary 

data for the Admission Process nursing intervention.  The admission process is only 

conducted by nurses (and not by clinical techs); therefore, the” Employee Type” graph 

only shows one type of staff.  For IV insertion the data seems less random with a 

majority of the observations being of clinical techs.  This is by virtue of the fact that this 

intervention, to minimize the likelihood of infection, is conducted largely by clinical techs.  

Finally, we observe no randomization in location for some pediatric interventions.  This 

is due to the fact that such interventions are only conducted in the patient’s room.   
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SCALING 

Initially, discussion suggested samples should be scaled to the proportion of 

procedures occurring in the two EDs such that the mean time reflects a weighted 

average time.  This seemed intuitive given that some procedures are performed 

predominantly in one ED and only occasionally in the other.  Upon further examination, 

however, we decided that this may lead to a smaller sample size than desired in the 

Pediatric ED.  Given the range of ages in that ED, we were concerned about the 

likelihood of higher variance in a group of samples for procedures performed across 

multiple ages.  Feedback from pediatric nursing staff suggested that for some 

procedures, the younger the patient, the longer the mean time to completion (for 

example IV insertion or medication administration require more time with toddlers than 

with adolescents, and more time with adolescents than with teens).  To avoid error 

induced by too small a sample size, we decided that sampling would occur in the same 

manner, using the same criteria, for each of the two EDs.        

OUTCOMES 

Table 20 below contains the results of the time study for the items not in the “top 19” 

most productive interventions.  Interventions starting with ‘Arrival Patient Info’ and below 

are individual components of patient triage.  These were time studied at a point when 

we had planned to separate triage into its individual components (in terms of billing, 

these items are already documented individually).  However, with ongoing practice and 

process changes in triage associated with operational redesign in the Main ED, our 

study team decided to delay implementation of any triage billing changes until a later 

time.    



Dissertation - Final: Gai Cole Page 178 
 

    

Table 20:  Results and Summary Statistics from the Time Studies in the Main and 
Pediatric EDs at The Johns Hopkins Hospital (Other Interventions) 
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APPENDIX B:  Time Studies 

ANNEX B:  Observer Selection and Training 

 
OBSERVER SELECTION CRITERIA 

 

Observer selection and training criteria were based on methods used by Morey et al, 

(2002) in selecting and training emergency department physicians and nurses acting as 

raters in an ED-based MedTeams study.127  Unlike that study, however, training 

followed written protocols for both students and instructors; and we retained instructor 

consistency (same instructors every training session).  Additionally, in contrast to the 

Morey study, our study leadership was present in every training session to ensure 

protocols were adhered to, to take notes on what to improve at future sessions, to 

answer questions when necessary, and to demonstrate organizational commitment for 

this effort to the students.  Such steps were taken to ensure consistency and mitigate 

poor reliability of treatment implementation in a critical component of the study.  Training 

was also known to increase inter-rater reliability.284   

Observers collecting time data for procedures were JHH-employed registered 

nurses (RNs) with a minimum of 8 years of experience working in the ED (Mean 19 

years, median 13 years, range 8-36).  Four of five observers volunteered for this study.  

Participants being observed were RNs and clinical technicians with at least 12 months 

of work experience in our ED.  Participation in the time studies by RNs and clinical techs 

was voluntary. 

  

OBSERVER TRAINING  

 

Prior to initiating the time studies, observers received training from one of the 

department’s Clinical Nurse Specialists, Cathy Lindauer, RN, MSN, CEN.  Training was 

conducted in 90-minute training sessions all of which were taught by nurse Lindauer.  

Instruction covered the manner of the time studies, how to approach clinicians and 
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patients, exclusion criteria, a review of intervention definitions, the electronic application, 

and role playing scenarios.    

 

The training curriculum, designed to be delivered in a single 90-minute training session, 

included multiple elements depicted below.  Following is the program of instruction 

actually used during training (verbatim):  

1) Background 

a. ED patients are billed for both provider services and nursing services (on 

top of things like supplies and labs).  Unlike the inpatient side, where 

nurses are considered to be part of “Room & Board” costs, the ED is 

actually compensated for the time our nurses and clinical techs spend 

providing care to our patients.  This is called Clinical Care Time.  The 

more Clinical Care Time provided, the higher the billing level of that 

patient and the more the ED is reimbursed for our nursing care. 

b. Clinical Care Time is calculated based on the nursing interventions (also 

called procedures) that techs and nurses document in HMED.  Each 

intervention adds to the total Clinical Care Time.  Because reimbursement 

is based on time spent by techs and nurses providing care, it’s important 

to accurately measure the time associated with each intervention or 

procedure.  If the intervention time in HMED is less than in reality, then we 

are not being fully compensated for our work. If the time in HMED is 

longer than it really takes to do something, then the patient will be 

overbilled.   

c. The way we know how much time HMED captures for each nursing 

intervention is to observe the interventions and measure how long they 

take on average.  We do this through time studies.   

2) Our purpose here today is to prepare each of you to conduct time studies which 

are being done in both the Main ED and the Peds ED.  These time studies will: 

a. Accurately measure length of time for nursing interventions in the ED.  Our 

old times were borrowed from Doctor’s Hospital a small community 

hospital in Maryland. 
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b. Accurately assess impact of larger NCB space on nursing interventions. 

3) In the next 45 minutes or so we will introduce you to our time study methodology 

and the tools we are going to use. 

a. Each of you will spend time in the clinical area observing our nurses and 

techs conducting procedures on regular patients.  You will record these 

times and we will average your data to come up with accurate average 

times for each intervention.  Those times will then be updated in HMED, 

which will ensure we are accurately reflecting the workload of the nurses 

and techs.   

b. One shortcoming in the time HMED has today is that they do not include 

documentation time.  We are allowed to bill for the time you spend 

documenting, so we want to make sure that documentation is also part of 

the intervention/procedure time. 

c. Next we will talk about the time study procedures, the paper and electronic 

tools you will use to collect intervention times, and some criteria for 

throwing away specific data.  After that we are going to go through the 

definitions of each of the interventions you are going to time study and 

provide those definitions to you in writing.  After that we are going to 

discuss how you, the “observers” in the time study, are going to interact 

with the nurses, techs and patients you will observe.  Lastly, we will give 

each of you an opportunity to practice with the observation tools before 

starting the pilot. We will give you a chance to ask questions during each 

section of this education session. 

4) Methodology and data collection tools  

a. General Methodology 

1. The time studies are going to start by observing the 26 most 

common procedures.  That list is included in your book. 

2. Each of you is an “observer”.  You will collect 5 observations for 

each intervention and the other observer will also collect 5.  Since 

there are two of you, this will give us 10 observations for each of 

the 26 procedures.   
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3. We will take the 10 observations and average them to come up 

with the average time for that nursing intervention.   

4. Interventions that are done in both the Peds ED and Main ED will 

use the observations from each ED to come up with a single 

average time that will be used in both EDs since we share the 

same HMED system and can only have one time for each 

intervention. 

5. Time study data will be collected utilizing an iPad/iPhone-based 

electronic tool in conjunction with a paper “time study sheet”. 

6. The electronic tool is a standalone application developed by a 

company called NuVizz that provides a simple interface for 

recording start and stop times and exporting time data in a 

spreadsheet format.   

7. This app is also going to allow you account for interruptions in the 

middle of an intervention. 

8. The paper time study sheet allows you to record demographic 

information related to each observation.  Each sheet can be used 

for multiple different interventions and observation.   

9. Each observation will be numbered by the observer on the paper 

time sheet.  The demographic information for each numbered 

observation on your sheet, will later be matched to the electronic 

data from app by research staff. 

10. At the end of data collections, the observer will email the 

electronic data to the research staff and turn in their time study 

sheet to the study coordinator – Ms. Hope Leach.  

11. Before we move on to discuss the time study sheet and app, are 

there any questions so far?  

 

b. Paper Time Study Sheet 



Dissertation - Final: Gai Cole Page 183 
 

1. The time study sheet, in front of you, is used to identify – for each 

observation – the observer, the shift, location in the ED, type of 

intervention, and type of employee (nurse versus tech). 

2. As part of the pilot we are not telling you where to get the 

observations, but try and mix up the shifts and locations as much 

as you can. 

3. Notes about the observation are added – in the notes section – 

whenever you need to or whenever you are discarding or throwing 

away an observation.   

4. Observers also use the time study sheet to identify patients who 

are physically and/or verbally abusive to staff.  It may be 

unpleasant for you to be present with a abusive patient but this is 

required.  These conditions are defined as follows: 

a) Physically/verbally abusive Patient:   A patient who is 

behaving in an abusive or disruptive manner that requires 

de-escalation or additional time or resources to manage.    

b) Intoxicated Patient:  A patient whose intoxication causes 

behavior that requires additional time or resources to 

manage.  This should not be utilized to report patients that 

are simply “drunk” but those whose intoxication slows or 

disrupts their clinical management. 

5. Before we move on to discuss the time study app, are there any 

questions so far?  

 

c. Electronic Tool 

1. Time study data will be collected utilizing an iPad/iPhone-based 

electronic app developed by a company called NuVizz that provides 

a simple interface for recording start and stop times and exporting 

time data in a spreadsheet format.  The time study app is used in 

conjunction with the paper time study sheet which records the 

demographics of each observation. 
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2. The app allows us to capture the following information about each 

nursing intervention: 

a) The time the procedure takes with the patient 

b) The time it takes to document the procedure 

c) The number of times a nurse or tech get interrupted and how 

long those interruptions take. 

d) The total procedure and documentation time without the 

interruptions. 

3. Hope Leach is going to teach us how to use the app. in 

conjunction with the time study sheet next. Before she starts I am 

going to discuss some interruptions we are going to look at. 

4. As part of the time study we will time the length of common 

interruptions nurses and techs face every day.  These interruptions 

are going to be divided into 4 categories: 

a) Family/patient interruption:  Defined as, when a patient or 

family member needs assistance or when their personal 

needs prevent or temporarily stop the nurse or tech from 

doing their intervention.  Examples are bathroom break, 

patient must get undressed without nursing assistance, or a 

cell phone call the patient takes. 

b) Staff interruption:  Defined as, when the nurse or tech 

performing the intervention must temporarily stop the 

intervention because of another staff member actively 

interrupts that nurse.  Examples are another nurse or tech 

asking where a supply is or asking the nurse or tech to help 

them with another patient.  If the interruption doesn’t stop the 

procedure then do not stop the time for that interruption.   

c) Phone/pager interruption:  Defined as, when the nurse or 

tech performing the intervention must temporarily stop the 

intervention because they need to answer their ASCOM or 

personal phone or pager. 
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d) Another procedure interruption:  An interruption of one 

intervention in order to prep, start or complete another – 

unrelated intervention.   

e) Other:  Defined as, when the nurse or tech performing the 

intervention must temporarily stop the intervention because 

of an interruption caused by something other than the 

interruptions above. For example a security issue outside the 

patient’s room which interrupts the nurse from doing her 

intervention.  

5. Hope conducts class. 

6. Thank you Hope. 

7. A few more points on recording intervention or procedure times: 

a) Do not avoid or throw away observations with times that are 

much longer than you expect or longer than all your other 

observations.  Outliers like this are important in showing us 

that some individuals under some circumstances take much 

longer to do an intervention than is expected. For example, if 

you have 4 observations for vital signs all between 4 and 5 

minutes and your fifth observation is 10 minutes long, do not 

throw away that fifth observation since it tells us that 

sometimes things take much longer than the average and 

we need to account for this. 

8. Before we move on to discuss data exclusion criteria are there 

any questions so far?  

 

d. Criteria for excluding observations from the study.  Next we are going to 

discuss situations that would cause us to not include a nurse or tech, a 

specific intervention, or to throw away (or “exclude”) an observation we 

already made or already started.   
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1. Excluding nurses or techs:  The nurses and clinical techs eligible 

for being observed must meet the following criteria for inclusion in 

time studies:  

a) Must be an ED/Peds ED employee 

b) Are not a temp/agency worker 

c) Are not a student 

 

2. Excluding Interventions: Interventions meeting the following 

criteria should be excluded from the time study.  Do not conduct an 

observation under the following conditions: 

a) During a declared mini-disaster 

b) Involving patients requiring Communications Assistance 

c) Involving patients 18 year or older in the Pediatric ED 

d) Involving patients under airborne or special or droplet 

isolation precautions 

e) Involving any Joint Commission sentinel event  

3. Excluding an observation: 

a) Data is excluded or “thrown out” at the discretion of the 

observer 

b) When excluding an observation include a note for the 

particular observation you want to throw out on the time 

study sheet indicating why that observation is no longer 

valid.  This lets us know which data in the electronic app to 

discard.   

c) Some examples of reasons an observation could be 

excluded are: 

i. You hit the wrong button on time study app 

ii. You lost track of what the nurse or tech you are 

observing is doing  

iii. You are interrupted by another staff member or phone 

call 
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iv. You have to help the nurse/tech with the patient or the 

intervention 

4. Before we move on to discuss procedure definitions, are there 

any questions about anything we covered so far?  

 

5) Review of Definitions - Review of detailed definitions for each nursing 

intervention to be time studied, as developed by nursing leadership and 

approved by the Standards of Practice (SOP) Committee, and Pediatric Senior 

Nursing Committee.  The definitions will include a detailed breakdown of all 

activities entailed within each procedure, and clearly define when the procedure 

starts and ends. 

a. Since we don’t want to take the time to go through each of the 25 

intervention definitions, we would like to highlight the following 6 

1. Admission Prep.  

2. Discharge/AMA 

3. EKG bedside monitor and EKG cart 

4. IV insertion 

5. Medication mixing and administration 

6. Nursing assessment / Reassessment 

 

b. Procedure modifiers:  Procedure modifiers are situations that affect the 

conduct of the nursing intervention.  Here are a few and how to handle 

them: 

1. Hand hygiene:  Hand hygiene is not part of procedure time and 

should not be included in procedure time.  If hand hygiene is done 

during an intervention and causes the intervention to stop 

temporarily, treat it as an interruption (“other interruption” category). 

2. Log in to computer:  Logging or tapping into a computer in order 

to document the procedure, look up that patient’s info, or look at a 

reference is considered part of clinical care time.  Make sure you 

include it in the time of the procedure.   
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3. Patient or Family push back:  If the patient or family resists the 

intervention but the nurse or tech convinces them to move forward 

and do the intervention, then that time is counted as part of the 

procedure.  If the family resists, time is paused if the nurse or tech 

has to go and get the provider to explain the intervention or why it is 

needed. 

4. Family questions: Family or patient questions about the 

intervention being conducted and the time the nurse or tech take to 

respond are considered part of the intervention being timed. 

5. Gathering supplies:  The time a nurse or tech takes to gather 

supplies needed for a procedure (whether the supplies are outside 

or inside the room) is considered part of the procedure time.   

6. Supplies not available:  If a nurse has to search for supplies that 

are not where they should be, or if a nurse has to get supplies 

normally in the room from a Pyxis in the hallway or another room, 

this time is not included in the intervention and is considered an 

interruption (“other” category).  

 

c. Before we move on are there any questions about the intervention 

definitions, the procedure modifiers or anything else we covered so far? 

 

6) Description of the observers’ role and guidelines for interactions when conducting 

time studies  

a. The role of the observer is to objectively observe and accurately document 

length of time of specified nursing interventions in the ED. 

b. Guidelines for observer interactions: 

1.  Interaction with nurses/techs : 

a) Approach nurse or tech.  Ask if you may follow them to do 

some time studies.  Feel free to specify which interventions 

you are observing that day. 
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b) During the observation, position yourself so that you are not 

influencing the performance of the intervention in any way. 

c) Limit/minimize communication with the nurse/tech being 

observed during the intervention. 

d) If an observed intervention is interrupted, the nurse may 

communicate to you when she re-starts the intervention you 

are timing. 

e) If you think that your presence is influencing the nurse’s 

behavior, at the completion of that intervention you may 

remind the nurse that the goal of your observations is to 

determine how long it takes for common nursing tasks to be 

completed under average conditions, not to determine how 

quickly they can be done. 

2.  Interaction with patients 

a) Ask nurse or tech you are observing to introduce you to the 

patient (this time should be timed as an “interruption” to the 

intervention).  A good way to have her introduce me is “This 

is (Heather Gardner), she is one of the nurses here.  She is 

observing me today.” 

b) If nurse or tech forgets to introduce you, introduce yourself to 

the patient.  Try saying something like “I am (Heather 

Gardner), I’m one of the nurses here.  I’m observing (name 

of patient’s nurse) today.” 

c) Try to avoid any interaction other than the introduction with 

the patient and patient’s family. 

d) If the patient expresses concern about your presence or role, 

discontinue the observation and discard the time data for 

that intervention by annotating the paper time study sheet as 

directed in the time study sheet protocol.   

 

7) Question and answer session 
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8) Scenario Review –– outline 2-3 scenarios (e.g. patient/family does not want 

intervention, tasks for intervention done out of sequence - get list from Heather) 

a. Scenario 1 – Patient / family question:  A nurse is in the process of 

inserting an IV and the patient’s mother asks “why are you sticking the IV 

into my son’s thumb and not the crook of his elbow?”  The nurse pauses, 

looks at the mom, and explains that she couldn’t find a vein large enough 

in her son’s arm so she went to the thumb instead.  This is the best 

vascular access  on this arm she could find, the nurse explains.  The 

nurse then returns to inserting the IV in the son’s thumb.   Is this an 

interruption or part of procedure time ?  

b. A nurse is in the process of inserting an IV and the patient indicates they 

don’t want an IV because they don’t see the need for it.  The nurse tries to 

convince the patient of the neccessity for the IV but is unsuccessful.  The 

nurse then tells the patient she will discuss the matter with the provider 

and steps out of the room to find him.   

Part a : The provider is sitting at a workstation across the pts room and the 

nurse approaches him to discuss the matter.  They have a conversation and 

the nurse asks the provider to step into the patient room.  The provider sees 

the patient and explains the neccessity for the IV.  The patient agrees and the 

IV is then inserted. When do you start and stop the times for this procedure ? 

Part b :  The provider is not visible outside the patient’s room so the nurse 

calls him and speaks with him on the phone.  They have a conversation and 

the nurse asks the provider to step into the patient room when he is done with 

his current patient.  The provider later sees the patient and explains the 

neccessity for the IV.  The patient agrees and the IV is then inserted when the 

nurse gets back to dealing with that patient. When do you start and stop the 

times for this procedure ? 
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APPENDIX C:  Observational Audits  

 

METHODOLOGY 

 

To obtain thorough results, we employed clinical and non-clinical staff to perform 

observational audits in the ED.  Our methodology was inspired by Carayon, Wetterneck, 

et al. (2005) who described the use of observational methods to examine the interaction 

of nurses and technology for medication administration.114  In researching clinical 

nursing practice in the US and UK, Roe and Webb (2008) explained three parameters 

of structured observations:  The behavior of interest should be recorded in a systematic 

manner; observations should be recorded accurately and reliably; and subjectivity 

should be avoided.285  To the extent possible, given limited resources, these guidelines 

were included in the development of our methodology.   

Performing our observations were four billers from the billing division of the 

Department of Emergency Medicine, two nurses from the Pediatric ED, and two nurses 

from the Main ED.  As daily users of Allscripts, all seven individuals are trained in, and 

experienced with our clinical documentation system; and intimately familiar with the 

nursing documentation structure.  Variation in these observers’ backgrounds was 

intended to counterbalance any observations of activities that might normally be 

overlooked by staff more accustomed to ED nursing duties.  Utilizing observational 

methodologies in research can present various biases related to human perception.  We 

worked to reduce the chance of bias by obtaining samples from different individuals, 

both familiar and unfamiliar with Main ED nursing tasks.  In employing staff members 

from the billing department and the Pediatric ED, we hoped to uncover behaviors or 

routines that Main ED nursing staff might be unaware of. 274 Individuals may be more 

likely to not acknowledge certain tasks when they are used to and, more importantly, 

have pre-formed conceptions of the tasks.  On the other hand, Main ED nurses were 

also viewed as beneficial and included in the observations as they bring an inside 

perspective and understanding of the daily duties of nursing in the Main ED. 

With the goal of identifying un-captured nursing effort, “observation sheets” were 

created to allow observers to record their findings.  The sheets included the following 
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information:  Name of observer, date, shift start time, shift end time, area of observation 

within the ED, undocumented action performed, whether a nurse or tech performed the 

action, and additional notes.  A sample sheet is shown in Figure 32 at the end of this 

appendix.  Observers used the sheet to record any actions performed by nursing staff 

that were not documented at that time in Allscripts.  To further avoid the introduction of 

bias into the observations, observers were instructed to record anything that was not 

documented by the nurse or tech whether it was known to be documentable / billable or 

not.  Names of nurses being observed or patients involved were never recorded.  The 

assigned observer shadowed multiple nurses across the ED’s 36,277 square feet of 

space.   

 Observations began on May 23, 2013 and ended on June 7, 2013.  Thus, one 

limitation of the data is that no observations took place during winter.  Thus no seasonal 

variation was captured.  Between the eight staff members conducting the study, a total 

of 53 hours were spent observing nursing activity.  Table 21 below shows the 

distribution of observation hours among the eight observers, while Table 22 shows the 

distribution of observation locations across the Main ED. 

 
Table 21: Time Distribution of Observers 

 
 
  

Billing Total 18.92 Hours
Biller 1 7.5
Biller 2 5.92
Biller 3 2.5
Lead Biller 3

Nurse Total 34.08 Hours
Main ED RN 1 4
Main ED RN 2 18.25
Peds ED RN 1 7.83
Peds ED RN 2 4

Total Observation Time 53.00 Hours
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Table 22: Geographic Distribution of Observations 

 
 
Observers recorded a total of 266 observations.  These were further divided into 

399 individual nursing activities.  Many of the recorded observations included multiple, 

differing nursing actions, which necessitated the simplification of the data to move 

forward with classification.  Simplification involved translating observations into 

succinctly phrased activities that could then be more simply categorized.  Each of the 

399 activities was then assigned to one of the following ten categories:  

1. Discussion with Clinician/Staff 

2. Gather Equipment  

3. Room Preparation 

4. Patient Care 

5. Documentation and/or Review 

6. Patient / Family Education 

7. Transportation 

8. IT Related 

9. Pharmacy Related 

10. Miscellaneous 

The categories were created based on recurring themes across all observed activities.  

Though some nursing activities could likely be considered appropriate in more than one 

category, each assignment was limited to the one most relevant category for simplicity 

and ease of evaluation. 

The purpose of categorization was to gain a better understanding of the wide 

range of nursing duties within the ED and ease the process of evaluation.  By 

separating the activities into categories, we hoped to identify specific, related duties that 

Area Number of 
Observations Hours % of Total 

Time
EACU 78 15.54 29.32%
North 70 13.95 26.32%
Triage 40 7.97 15.04%
South 35 6.97 13.16%
Psych 32 6.38 12.03%
Trauma 11 2.19 4.14%
Total 266 53.00 100%
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consume effort but have been previously overlooked.  As nursing duties can vary 

between healthcare facilities, future studies using this method may choose to identify 

additional or alternative categories to better fit their facility’s operations and nursing 

practice standards.  Further simplification or subdivision of larger categories, such as 

“Patient Care,” could make evaluating the nature of the data more precise.  For 

example, making a “Comfort Measure10” sub-category to parse more activities from the 

“Patient Care” category could ease subsequent review and provide further insight.  For 

the purpose of this study, however, we did not feel it necessary to have more than 10 

categories for our evaluation.   

The categorized activities were then brought to a small committee comprised of 

three experienced ED nurses (experience range 20-36 years, mean 29).  The Main 

ED’s Clinical Systems Development Manager, the Pediatric ED’s Nursing Informatics 

Coordinator, and one of the Main ED’s  Clinical Nurse Specialists, reviewed all 

activities, category by category, assessed the activity’s appropriateness for 

documenting and/or billing, and placed each into one of three decision groups:  1) No, 

2) Maybe, and 3) Yes.  Figure 31 below illustrates the process of an observation as it 

flowed through the initial stages of review and categorization. 

 

                                            
10 Many activities noted in our audit were associated with providing comfort measures (e.g. a drink, a 
blanket, a meal) to patients and their family members. 

Figure 31:  Review and Taxonomy Process (simple) 
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Activities were assigned to the “No” decision group if they were not selected to 

move forward for further review.  An activity was placed into this group if it was:  

1. Already documented and billable in the system 

2. An administrative duty needed for normal management of the facility (thus not 

clinical care time) 

3. A task that anybody could complete (not just a nurse or clinical tech) (thus not 

nursing clinical care time) 

4. Not specifically related to patient care 

5. Prompted by a failure in the Allscripts system (system was down) 

6. Not billable due to regulatory compliance 

After this evaluation, these activities were discarded from the review list to avoid 

duplication of effort via re-assessment of the same or similarly worded activity.  

 The “Yes” decision group was selected for activities that did not need further 

review.  Such items were deemed appropriate for adding to clinical documentation, or 

for modifying existing clinical documentation where appropriate.  Some of the activities 

were not previously documented.  The expert panel agreed these consumed enough 

nursing clinical care effort that the added burden of documenting them was fully justified 

for accurate clinical effort capture.  These items were found to be billable clinical care 

time in every instance.  Some of the activities were documented but not billed.  The 

expert panel agreed these merited billable CCT and set these on the path to be hooked 

to billing.  Other items in this group were already documented, but determined to need a 

change of location within the Allscripts system.  Moving the location of these items was 

anticipated to better capture clinical effort by simplifying or streamlining documentation.  

Though the activities in this decision group did not need further review, their 

addition to Allscripts awaited the rebuilding of necessary elements within the system in 

order to accommodate the changes.  Furthermore, changes were reviewed by the 

nursing Standards of Practice Committee and the Information Systems and Technology 

Oversight Committee.  For items selected to be hooked to billing, appropriate time 

measurement was also needed for each activity, requiring either time studies or expert 

panel discussion.  As with most items associated with this project, Compliance 
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Department review and approval was also solicited before changes were applied.  After 

such requirements were complete, the items were either altered within Allscripts, or 

added de novo and hooked to billing.  As of this writing, several items are still going 

through this process.   

The “Maybe” decision group was chosen for activities that required further review 

and discussion.  These items were not documented and/or not billed, but consumed 

enough nursing effort or occurred with sufficient frequency that they warranted further 

discussion with a larger committee.  An activity was placed into this group if the expert 

panel was indecisive as to whether it should be added to the system and hooked to 

billing, altered within the system, or left unchanged.  To limit the burden placed on 

nurses due to added documentation, the committee was extremely careful about 

recommending additions or alterations to the nursing documentation process without 

supplementary evaluation.  These activities were subsequently moved to review and 

discussion at the Facility Billing Meeting (FBM) – a larger, multidisciplinary, action-

oriented task-force.  

Further evaluation at the FBM determined whether items previously in the 

“maybe” decision group justified change within, or addition to the system.  Some of 

these activities that merited addition to Allscripts, were subsequently rejected (by the 

expert panel or by FBM based on the insufficient value they created as compared to the 

added burden of new documentation requirements on the nursing staff.  Items later 

selected for addition followed the same requirements as the “Yes” decision group, and 

were either altered within the system or added and hooked to billing after a definition 

was written, a time was assigned, a Compliance Department review occurred, and 

system accommodations were made. 
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Figure 32:  Sample Observation Sheet 
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APPENDIX D:  Facility Billing Definitions – Methodology, Implementation 
and Outcomes 

 

METHODOLOGY AND IMPLEMENTATION 

 
Definitions for each nursing intervention were developed by a small group of nurses 

from the Main and Pediatric EDs relying on Mosby's Dictionary of Medicine, Nursing & 

Health Professions, 9th Edition, Mosby's Pocket Guide to Nursing Skills and 

Procedures: 7th Edition, and relevant departmental and hospital policies.  These new 

definitions were then provided to the Compliance Department for review and feedback.  

Edits were m  ade based on their feedback, and the definitions were then taken for 

review by both the Main ED’s Nursing Standards of Practice Committee and the 

Pediatric ED’s Nursing Leadership Committee.  At these committees, definitions were 

reviewed in detail and modified based on expert input.  The updated definitions were 

then reviewed by the 

department’s billing staff 

prior to a final Compliance 

review and approval.  At 

that point they were 

finalized and published as 

part of the department’s 

Billing Manual.  This 

process is shown in Figure 

33 (left).  Part of the intent 

of reviewing definitions 

with senior nursing panels 

was to create focus among 

nurses that their practice 

was being reviewed.  By 

involving nurses in the 

definition update/creation 

Figure 33:  Billing Definition Update / Development 
Process 
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process, we also expected to improved awareness of our efforts among the nursing 

staff – another programmatic short term goal.   

 
OUTCOMES 

Below is a sample of additional definitions as an illustration of the work completed 

during this programmatic activity.  73 definitions were updated or developed de novo.  

This list is over 25 pages long and therefore not included in its entirety. 
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APPENDIX E:  Elements of the Programmatic Intervention 

 

The diagram on the following page was developed to illustrate the primary activities in 

the Facility Billing Program intervention detailed in the Interventional Design and 

Methodology section above.  The diagram, known as a mind map, is intended to 

demonstrate the linkages among the various activities, which often necessarily feed into 

one another.286  For example, benchmarking and observational audit activities are 

linked in that they both feed into the discovery of value-added clinical tasks which were 

previously undocumented and/or unbilled, and which then necessitated time studies (a 

distinct but related activity) and subsequent addition into Allscripts.  The mind map was 

also useful as a planning tool in understanding decision pathways and dependencies 

among the various activities in the work plan  



 



 

APPENDIX F:  Implementation Plan 
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APPENDIX G:  Analysis of Revenue Implications of 0.1 RVU/pt Increase  
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APPENDIX H:  Economic Evaluation 

ANNEX A:  COMPONENTS OF THE ECONOMIC EVALUATION 

 

In their book, Methods for the Economic Evaluation of Health Care Programmes [sic] 

(2005), the authors propose the model shown in Figure 34a as a simple way to 

construct an economic analysis of a health care improvement program197.   

 

 

They propose various formulations of economic evaluation to conduct cost-benefit, cost-

effectiveness, and cost-utility analyses some of which will be explored in depth as part 

of the workplace challenge.  As a starting point, the elements to consider in the 

evaluation of the facility billing program are structured using the Drummond et al. model 

as a reference point.  This is shown in Figure 34b below.   

 

 

 
 
 
 
 
 

Figure 34a: Components of economic evaluation in health care 
From Drummond, M., et al. (2005) Methods for the Economic Evaluation of Health Care Programmes 3rd Ed.  
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  Figure 34b: Components of Joint Economic Analysis of Workplace Challenge 
Following format of Drummond, M., et al (2005) Methods for the Economic Evaluation of Health 
Care Programmes 3rd Ed.  
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APPENDIX H:  ECONOMIC EVALUATION 
ANNEX B:  SENSITIVITY ANALYSIS  
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APPENDIX H:  ECONOMIC EVALUATION 

ANNEX C:  COST CONSEQUENCE ANALYSIS 

 

Even if costs were not fully offset by benefits, the ED may still choose to continue 

with the initiative if the economic evaluation can demonstrate improved workforce 

and/or social outcomes that align with its organizational goals.  The CCA supports the 

business case by identifying and measuring those outcomes that align with 

organizational goals at the operational, patient and societal levels.  Another facet in the 

selection rationale for a CCA is its value to ED leaders.  Cost consequence analysis has 

emerged as a pragmatic option for health and policy decision-makers287 in that it is 

transparent and provides comprehensive information to decision-makers, particularly 

when contrasted with traditional economic evaluation methods.  Detsky in JAMA (2007) 

points out that “…the information used to generate… sophisticated but difficult to 

understand [incremental cost effectiveness] ratios can be made more useful to most 

clinicians and decision makers through… a cost-consequence analysis287”  Others point 

to the gap between the aim and the use of economic evaluations in health care, and 

believe that the increasing methodological complexity of economic evaluations and the 

difficulty in interpreting their results have actually made them less useful to decision-

makers.201,288,289  According to Brouselle and Lessard (2011), “Discussion around 

decision-makers’ use of economic evaluations indicates that, with regard to economic 

evaluation methods, a contextualized approach is needed that provides relevant and 

non-aggregated information on costs and effects, is transparent and simple, and 

presents assumptions or arbitrary choices clearly and as minimally as possible”288 in a 

way Detsky (2007) calls “…concrete and familiar to clinicians…”287  Mauskopf et al. 

(1998) state that the “cost-consequence format is more likely to be approachable, 

readily understandable, and applied by healthcare decision-makers…” and “…will 

enable decision-makers to select the components most relevant to their perspective and 

will also give them confidence that the data are credible to use as the basis for resource 

allocation decisions.”201   

Of importance, a CCA does not preclude conducting a more rigorous economic 

evaluation, and might even serve as an important building block for other 
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methodologies.201,202,290  In the CADTH publication Guidelines for the Economic 

Evaluation of Health Technologies, it is suggested that “…the transparency of other 

types of economic evaluations is improved when a [CCA] is used as an intermediate 

step in reporting the analysis, with the outcomes and costs presented in a disaggregate 

form before combining them in another type of evaluation.”202  One downside of the 

CCA is that “it can be difficult for the decision maker to integrate the information... [in the 

presence of] multiple benefits and harms, and if the benefits and harms are so disparate 

that they cannot be directly compared.”287  Decisions based on CCAs are potentially 

biased by the individual perspective of the decision maker as they weight the relative 

importance of disaggregated costs and consequences presented in the CCA.201,288  

Lastly, such decisions might not always incorporate the values of the patient, 

community or society when information is open to subjective valuation.291 

While financial impact is clearly important from the ED perspective, the 

opportunity to better align the organization’s social objectives with its financial goals is 

critical to achieving what the Baldrige Framework refers to as “aligned approaches” in 

department operations.115  The Baldrige Health Care Criteria for Performance 

Excellence stress the ED’s societal responsibility and need for “Highly ethical conduct in 

both business and health care practices.”  This economic evaluation captures not only 

the ROI of the program’s more direct and tangible financial and workforce measures, 

but also the more qualitative and “humanistic”288 outcomes (consequences) related to 

the fairness with which we treat patients (financially), to further strengthen the business 

case and its utility.  In this manner, the CBA and CCA will provide comprehensive 

information to support ED decision making and resource allocation.  Brousselle and 

Lessard (2011) assert that “At the moment, this kind of analysis is under-represented in 

the health economics literature.”288   
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APPENDIX H:  ECONOMIC EVALUATION 

ANNEX D:  PRODUCTION EFFICIENCY 

 

DETAILS AND METHODOLOGY 

 

Table 23, below, shows the median salary information used in our calculations of the 

variable factors of production used in the production efficiency calculations.  Shown are 

FY13 rates.  FY10 and FY11 rates were used for those timeframes and then inflation 

adjusted to keep the calculations comparable. 

 

Figure 35 below shows CCT by type of hour (regular, overtime, high needs, double 

overtime, etc) for each year since 2010, month by month (only May and June of 2013 

are show).  Having the type of hour, allowed us to apply the correct salary number, 

adjusted by the type of hour worked. For example, for hours indicated as double 

overtime (“DBLhours” in Figure 35) we applied 200% of the hourly rate.  Figure 35 is the 

summary table.  To ensure accuracy, we collected the data on a by-name basis.  An 

example of that data is shown in Figure 36.  This table was over 6500 lines long and 

allowed us to ensure only shifts we considered clinical were incorporated into the data.    

Table 23:  Average and Median ED Salary Structure 
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Figure 36:  Detail ED Clinical Hours by Position  
Run on 07/26/2013 

Notes: 
 Names withheld in this paper 
 Percentage column indicates CCT factors applied to hours and is displayed as rounded (i.e. 11%=10.83%) 

Figure 35:  Summary ED Clinical Hours by Position  
Run on 07/26/2013 
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CALCULATIONS AND ANALYTIC DETAIL 

 

Below are the general calculations we used to arrive at our production efficiency ratio of 

the product to the variable factor of production (labor cost).  These ratios exclude 

observation RVUs.  Calculations with observation RVUs included are shown in the body 

of the paper in the production efficiency section.   

 

 
        

                     
 

            

                                
         

 

                     
                     

 
            

                                
         

 
 
Tables 24 and 25 show the mean labor efficiency comparisons between baseline and 

intervention periods for both observation RVUs included (Table 24) and excluded (Table 

25).  For each month, they show the cost of labor (clinical hours X salary), the RVU 

output attained, the MPK, and the MPK value in dollars in both adjusted and unadjusted 

formats.   
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Table 24: Labor Efficiency – Output Due to Observation Included 
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Table 25: Labor Efficiency – Output Due to Observation Excluded 
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APPENDIX I:  Statistics Output 
 
Calculations use the University of California, Los Angeles, Statistics Online Computational Resource  

Available at http://www.socr.ucla.edu/htmls/SOCR_Analyses.html 

 
1.  RVU Impact of Pilot:  Comparison of Pre and Post-Pilot Periods 
 
A.  Comparison of 6 month period pre and post pilot.  Not controlled for observation RVUs.   
 
Result of Two Independent Sample T-Test: 

 

Confidence interval: 

  The mean of Group One minus Group Two equals -0.876900 

  95% confidence interval of this difference: From -1.130702 to -0.623098 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = 10.3140000000 

 Sample Variance = .0153521360 

 Sample SD = .1239037368 

 

 Variable 2 = C2 

 Sample Size = 6 

 Sample Mean = 11.1909000000 

 Sample Variance = .0624972360 

 Sample SD = .2499944719 

 

 Degrees of Freedom = 10 

 T-Statistics (Unpooled) = 7.6983586222 

 One-Sided P-Value (Unpooled) = .0000082306 

 Two-Sided P-Value (Unpooled) = .0000164612 

 
B.  Comparison of 6 month period pre and post pilot.  Observation RVUs held constant.  
 
Result of Two Independent Sample T-Test: 

 

Confidence interval: 

  The mean of Group One minus Group Two equals -0.695900 

  95% confidence interval of this difference: From -0.915098 to -0.476702 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = 10.3140000000 

 Sample Variance = .0153521360 

 Sample SD = .1239037368 

 

 Variable 2 = C2 

 Sample Size = 6 

 Sample Mean = 11.0099000000 

 Sample Variance = .0427164280 

 Sample SD = .2066795297 

 

 Degrees of Freedom = 10 

 T-Statistics (Unpooled) = 7.0737860221 

 One-Sided P-Value (Unpooled) = .0000170016 

 Two-Sided P-Value (Unpooled) = .0000340031  
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C.  Comparison of 6 month period pre and 12 month post pilot.  Not controlled for observation RVUs.   
 
Result of Two Independent Sample T-Test: 

 

Confidence interval: 

  The mean of Group One minus Group Two equals -0.905817 

  95% confidence interval of this difference: From -1.092016 to -0.719618 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = 10.3140000000 

 Sample Variance = .0153521360 

 Sample SD = .1239037368 

 

 Variable 2 = C2 

 Sample Size = 12 

 Sample Mean = 11.2198166667 

 Sample Variance = .0379076361 

 Sample SD = .1946988343 

 

 Degrees of Freedom = 16 

 T-Statistics (Unpooled) = 11.9792928454 

 One-Sided P-Value (Unpooled) = .0000000011 

 Two-Sided P-Value (Unpooled) = .0000000021 

 
D.  Comparison of 6 month period pre and 12 month post pilot.  Observation RVUs held constant.  
 
Result of Two Independent Sample T-Test: 

 

Confidence interval: 

  The mean of Group One minus Group Two equals -0.779058 

  95% confidence interval of this difference: From -0.958262 to -0.599854 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = 10.3140000000 

 Sample Variance = .0153521360 

 Sample SD = .1239037368 

 

 Variable 2 = C2 

 Sample Size = 12 

 Sample Mean = 11.0930583333 

 Sample Variance = .0345984390 

 Sample SD = .1860065564 

 

 Degrees of Freedom = 16 

 T-Statistics (Unpooled) = 10.5607556653 

 One-Sided P-Value (Unpooled) = .0000000064 

 Two-Sided P-Value (Unpooled) = .0000000128 

 
2.  Proportion of Patients at Each Billing Level – Pre and Post-Pilot  
 
A.  Comparison of 6 month period pre and post pilot – Level 1 patients.   
 
Result of Two Independent Sample T-Test: 
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 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = .0970721667 

 Sample Variance = .0000396292 

 Sample SD = .0062951729 

 

 Variable 2 = C2 

 Sample Size = 6 

 Sample Mean = .0277288333 

 Sample Variance = .0005338842 

 Sample SD = .0231059353 

 

 Degrees of Freedom = 10 

 T-Statistics (Unpooled) = -7.0926501195 

 One-Sided P-Value (Unpooled) = .0000166222 

 Two-Sided P-Value (Unpooled) = .0000332444 

 

B.  Comparison of 6 month period pre and post pilot – Level 2 patients.   
 
Result of Two Independent Sample T-Test: 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = .1056998667 

 Sample Variance = .0000314967 

 Sample SD = .0056121949 

 

 Variable 2 = C2 

 Sample Size = 6 

 Sample Mean = .0724798500 

 Sample Variance = .0001548938 

 Sample SD = .0124456354 

 

 Degrees of Freedom = 10 

 T-Statistics (Unpooled) = -5.9602366125 

 One-Sided P-Value (Unpooled) = .0000696590 

 Two-Sided P-Value (Unpooled) = .0001393179 

 
C.  Comparison of 6 month period pre and post pilot – Level 3 patients.   
 
Result of Two Independent Sample T-Test: 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = .2195039500 

 Sample Variance = .0000388555 

 Sample SD = .0062334201 

 

 Variable 2 = C2 

 Sample Size = 6 

 Sample Mean = .2954433000 

 Sample Variance = .0007908604 

 Sample SD = .0281222394 

 

 Degrees of Freedom = 10 

 T-Statistics (Unpooled) = 6.4576990337 

 One-Sided P-Value (Unpooled) = .0000363807 
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 Two-Sided P-Value (Unpooled) = .0000727615 

 
D.  Comparison of 6 month period pre and post pilot – Level 4 patients.   
 
Result of Two Independent Sample T-Test: 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = .2841825667 

 Sample Variance = .0000454623 

 Sample SD = .0067425753 

 

 Variable 2 = C2 

 Sample Size = 6 

 Sample Mean = .2875558500 

 Sample Variance = .0001293947 

 Sample SD = .0113751784 

 

 Degrees of Freedom = 10 

 T-Statistics (Unpooled) = .6248660484 

 One-Sided P-Value (Unpooled) = .2730259115 

 Two-Sided P-Value (Unpooled) = .5460518230 

 
E.  Comparison of 6 month period pre and post pilot – Level 5 patients.   
 
Result of Two Independent Sample T-Test: 

 

 Variable 1 = C1 

 Sample Size = 6 

 Sample Mean = .2843411000 

 Sample Variance = .0000787555 

 Sample SD = .0088744279 

 

 Variable 2 = C2 

 Sample Size = 6 

 Sample Mean = .3101737167 

 Sample Variance = .0000781638 

 Sample SD = .0088410304 

 

 Degrees of Freedom = 10 

 T-Statistics (Unpooled) = 5.0513313639 

 One-Sided P-Value (Unpooled) = .0002491366 

 Two-Sided P-Value (Unpooled) = .0004982732 
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We conducted multiple linear regression analysis using the time study variables and 

outcomes data to examine the association between our observers and reported 

intervention times.  The Stata output for this analysis follows: 

___  ____  ____  ____  ____ (R) 

 /__    /   ____/   /   ____/ 

___/   /   /___/   /   /___/   13.0   Copyright 1985-2013 StataCorp LP 

  Statistics/Data Analysis            StataCorp 

                                      4905 Lakeway Drive 

                                      College Station, Texas 77845 USA 

                                      800-STATA-PC        http://www.stata.com 

                                      979-696-4600        stata@stata.com 

                                      979-696-4601 (fax) 

Single-user Stata license expires 30 Mar 2014: 

       Serial number:  301309225848 

         Licensed to:  Gai Cole 

                       Johns Hopkins 

Notes: 

 

. *(1 variable, 583 observations pasted into data editor) 

 

. *(1 variable, 583 observations pasted into data editor) 

 

. *(1 variable, 583 observations pasted into data editor) 

 

. *(1 variable, 583 observations pasted into data editor) 

 

. *(1 variable, 583 observations pasted into data editor) 

 

. *(1 variable, 583 observations pasted into data editor) 

 

. rename nursinginterventionmained intervention 

. rename interventiondocumentminutes time 

. encode intervention, gen(action) 
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. regress time i.action i.shift i.location i.employeetype 

 

      Source |       SS       df       MS              Number of obs =     549 

-------------+------------------------------           F( 49,   499) =   31.98 

       Model |  17850.0409    49  364.286548           Prob > F      =  0.0000 

    Residual |  5683.49711   499  11.3897738           R-squared     =  0.7585 

-------------+------------------------------           Adj R-squared =  0.7348 

       Total |   23533.538   548  42.9444124           Root MSE      =  3.3749 

------------------------------------------------------------------------------------------------------------ 

                                      time |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------------------------------------+---------------------------------------------------------------- 

                                    action | 

                                Allergies  |  -12.97822   1.530101    -8.48   0.000    -15.98445   -9.971982 

                     Arrival Patient Info  |  -12.56624   1.550295    -8.11   0.000    -15.61215   -9.520333 

                            Blood Culture  |   10.06007   1.564675     6.43   0.000     6.985909    13.13423 

                     Blood Glucose - POCT  |  -9.204303    1.66652    -5.52   0.000    -12.47856   -5.930042 

                 Blood Kiosk (Simulation)  |   -11.7144   1.803485    -6.50   0.000    -15.25776   -8.171036 

                                      CAP  |   -12.9399   1.521683    -8.50   0.000     -15.9296   -9.950208 

           Cardiac Monitor Lead Placement  |  -6.214225   1.462448    -4.25   0.000    -9.087539   -3.340911 

Central Line Dressing Change (Simulation)  |  -4.794904   1.588074    -3.02   0.003    -7.915039   -1.674768 

                    Chief Complaint Quote  |  -11.23865   1.550295    -7.25   0.000    -14.28456   -8.192741 

          Discharge/AMA with Instructions  |  -5.741307   1.346631    -4.26   0.000    -8.387072   -3.095542 

                    EKG (bedside monitor)  |  -8.227731   1.511941    -5.44   0.000    -11.19829   -5.257176 

                               EKG (cart)  |  -1.808757   1.605111    -1.13   0.260    -4.962366    1.344851 

                                     FNGs  |  -12.41926   1.550295    -8.01   0.000    -15.46517   -9.373345 

                                Home Meds  |  -12.12121    1.42953    -8.48   0.000    -14.92985    -9.31257 

                                      ILI  |  -12.79663   1.664921    -7.69   0.000    -16.06775   -9.525513 

                                   IV D/C  |  -11.79164   1.237079    -9.53   0.000    -14.22216   -9.361112 

                   IV Insertion - Attempt  |   4.373872   1.692201     2.58   0.010     1.049155    7.698589 

                IV Insertion - Successful  |   .3103097   1.441092     0.22   0.830    -2.521046    3.141666 

                         IV Tubing Set Up  |  -12.16522   1.371519    -8.87   0.000    -14.85988   -9.470552 

 Implantable Port Deccessed  (Simulation)  |   -11.4422   1.801424    -6.35   0.000    -14.98151   -7.902886 

                    Labs - blood specimen  |   .3151035   1.396882     0.23   0.822    -2.429391    3.059598 

                    Labs - other specimen  |  -8.376771   1.360743    -6.16   0.000    -11.05026   -5.703279 
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       Lead Cardiac Rhythm Interpretation  |  -11.84771   1.480512    -8.00   0.000    -14.75651   -8.938902 

                 Medication Prep (mixing)  |  -11.29744   1.391625    -8.12   0.000     -14.0316   -8.563274 

 Medications Given, IV, PO, IM and Fluids  |  -7.444828   1.194189    -6.23   0.000    -9.791087    -5.09857 

                     Neb Treatment Set Up  |  -11.13996   1.403569    -7.94   0.000    -13.89759   -8.382327 

  Nursing Assessment / Reassessment (ROS)  |  -2.980663   1.365224    -2.18   0.029     -5.66296   -.2983671 

                     Pain Eval/Assessment  |  -12.25584   1.455717    -8.42   0.000    -15.11593   -9.395745 

            Patient History (Med & Surge)  |  -12.42569   1.582882    -7.85   0.000    -15.53562   -9.315753 

                           Patient Status  |  -12.80521    1.26013   -10.16   0.000    -15.28103    -10.3294 

                 Port - a - Cath Accessed  |  -.0391879   2.590668    -0.02   0.988     -5.12915    5.050774 

                       Pulse Ox (applied)  |  -13.04804   1.278952   -10.20   0.000    -15.56083   -10.53524 

                                      SAT  |  -13.00327   1.550313    -8.39   0.000    -16.04921   -9.957325 

            Transport by RN/CT (External)  |     6.3587   1.323034     4.81   0.000     3.759295    8.958105 

            Transport by RN/CT (Internal)  |  -5.666917   1.360531    -4.17   0.000    -8.339991   -2.993842 

   Urinary catheter removal  (Simulation)  |  -9.330521   1.861364    -5.01   0.000     -12.9876   -5.673444 

                    Visit Overview Screen  |  -12.91593   1.681533    -7.68   0.000    -16.21968    -9.61217 

                              Vital Signs  |  -9.303443   1.207039    -7.71   0.000    -11.67495   -6.931938 

      c spine immobilization (Simulation)  |  -9.497664   1.861364    -5.10   0.000    -13.15474   -5.840587 

       suture/staple removal (Simulation)  |   -10.4726   1.701161    -6.16   0.000    -13.81492   -7.130277 

                                           | 

                                     shift | 

                                        2  |   .1187853   .3654003     0.33   0.745    -.5991273    .8366979 

                                        3  |  -.7657569   .5461401    -1.40   0.161    -1.838774    .3072606 

                                           | 

                                  location | 

                                        1  |  -.6169577   2.482756    -0.25   0.804    -5.494901    4.260986 

                                        2  |   1.370312   2.401204     0.57   0.568    -3.347404    6.088029 

                                        3  |   .8787019   2.425826     0.36   0.717     -3.88739    5.644794 

                                        4  |   3.594157   2.583718     1.39   0.165     -1.48215    8.670465 

                                        5  |   .8657931   2.408401     0.36   0.719    -3.866063    5.597649 

                                        6  |   .6070585   2.476224     0.25   0.806    -4.258052    5.472169 

                                           | 

                            2.employeetype |  -1.692437   .5351174    -3.16   0.002    -2.743798   -.6410758 

                                     _cons |   13.79742   2.581536     5.34   0.000     8.725398    18.86944 

------------------------------------------------------------------------------------------------------------ 
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. estimates store Model1 

 

. regress time i.action i.shift i.location i.employeetype i.observer 

 

      Source |       SS       df       MS              Number of obs =     549 

-------------+------------------------------           F( 52,   496) =   30.98 

       Model |  17993.4279    52  346.027459           Prob > F      =  0.0000 

    Residual |  5540.11012   496  11.1695768           R-squared     =  0.7646 

-------------+------------------------------           Adj R-squared =  0.7399 

       Total |   23533.538   548  42.9444124           Root MSE      =  3.3421 

------------------------------------------------------------------------------------------------------------ 

                                      time |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------------------------------------+---------------------------------------------------------------- 

                                    action | 

                                Allergies  |  -12.60203   1.538542    -8.19   0.000    -15.62489   -9.579165 

                     Arrival Patient Info  |  -12.92162   1.585122    -8.15   0.000      -16.036   -9.807237 

                            Blood Culture  |   10.13239   1.552398     6.53   0.000     7.082306    13.18248 

                     Blood Glucose - POCT  |  -9.111869    1.66283    -5.48   0.000    -12.37893   -5.844809 

                 Blood Kiosk (Simulation)  |  -10.82409   1.814498    -5.97   0.000    -14.38914   -7.259035 

                                      CAP  |  -13.29137   1.532364    -8.67   0.000     -16.3021   -10.28065 

           Cardiac Monitor Lead Placement  |  -6.144625   1.452353    -4.23   0.000    -8.998148   -3.291101 

Central Line Dressing Change (Simulation)  |   -4.92253    1.57601    -3.12   0.002    -8.019008   -1.826051 

                    Chief Complaint Quote  |  -11.06608   1.547387    -7.15   0.000    -14.10632   -8.025838 

          Discharge/AMA with Instructions  |  -5.384056    1.34602    -4.00   0.000    -8.028659   -2.739453 

                    EKG (bedside monitor)  |  -8.184521   1.498115    -5.46   0.000    -11.12795   -5.241087 

                               EKG (cart)  |  -1.553795   1.602717    -0.97   0.333    -4.702746    1.595157 

                                     FNGs  |  -12.18069    1.54834    -7.87   0.000     -15.2228   -9.138576 

                                Home Meds  |  -11.86341   1.422408    -8.34   0.000     -14.6581   -9.068727 

                                      ILI  |  -12.82496   1.662381    -7.71   0.000    -16.09114   -9.558783 

                                   IV D/C  |  -11.78678    1.22538    -9.62   0.000    -14.19435   -9.379201 

                   IV Insertion - Attempt  |   4.322447   1.676184     2.58   0.010     1.029151    7.615744 

                IV Insertion - Successful  |   .2443788    1.42901     0.17   0.864    -2.563281    3.052039 

                         IV Tubing Set Up  |   -12.0146    1.36837    -8.78   0.000    -14.70312   -9.326084 
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 Implantable Port Deccessed  (Simulation)  |  -11.99425   1.804956    -6.65   0.000    -15.54055   -8.447951 

                    Labs - blood specimen  |   .4752337   1.384045     0.34   0.731    -2.244081    3.194548 

                    Labs - other specimen  |  -8.372494   1.351248    -6.20   0.000    -11.02737   -5.717619 

       Lead Cardiac Rhythm Interpretation  |  -11.54256   1.478143    -7.81   0.000    -14.44675   -8.638365 

                 Medication Prep (mixing)  |  -11.10317   1.395921    -7.95   0.000    -13.84582    -8.36052 

 Medications Given, IV, PO, IM and Fluids  |  -7.323884   1.184816    -6.18   0.000    -9.651761   -4.996008 

                     Neb Treatment Set Up  |  -10.90581   1.395808    -7.81   0.000    -13.64823   -8.163381 

  Nursing Assessment / Reassessment (ROS)  |  -2.911865    1.35313    -2.15   0.032    -5.570439   -.2532911 

                     Pain Eval/Assessment  |   -12.1918   1.451802    -8.40   0.000    -15.04424   -9.339357 

            Patient History (Med & Surge)  |  -12.04536   1.590175    -7.57   0.000    -15.16967   -8.921054 

                           Patient Status  |  -12.95464   1.253712   -10.33   0.000    -15.41788    -10.4914 

                 Port - a - Cath Accessed  |  -.0230429   2.566127    -0.01   0.993    -5.064862    5.018776 

                       Pulse Ox (applied)  |   -12.8759   1.273315   -10.11   0.000    -15.37766   -10.37415 

                                      SAT  |  -13.34177   1.558893    -8.56   0.000    -16.40461   -10.27892 

            Transport by RN/CT (External)  |   6.384958   1.315424     4.85   0.000     3.800468    8.969447 

            Transport by RN/CT (Internal)  |  -5.805294   1.350861    -4.30   0.000     -8.45941   -3.151179 

   Urinary catheter removal  (Simulation)  |  -10.02875   1.881201    -5.33   0.000    -13.72485   -6.332643 

                    Visit Overview Screen  |  -12.63853   1.695084    -7.46   0.000    -15.96896   -9.308098 

                              Vital Signs  |  -9.435701   1.200175    -7.86   0.000    -11.79375   -7.077648 

      c spine immobilization (Simulation)  |  -10.19589   1.881201    -5.42   0.000      -13.892   -6.499786 

       suture/staple removal (Simulation)  |  -10.24986   1.686348    -6.08   0.000    -13.56312   -6.936593 

                                           | 

                                     shift | 

                                        2  |  -.7412834   .4497502    -1.65   0.100    -1.624934     .142367 

                                        3  |   -.546498   .5654034    -0.97   0.334    -1.657379    .5643829 

                                           | 

                                  location | 

                                        1  |  -1.305331   2.481176    -0.53   0.599    -6.180241    3.569579 

                                        2  |   1.012293    2.39701     0.42   0.673    -3.697252    5.721838 

                                        3  |   .4541897   2.417899     0.19   0.851    -4.296396    5.204776 

                                        4  |   2.916307   2.579994     1.13   0.259    -2.152757    7.985371 

                                        5  |    .372019   2.408765     0.15   0.877    -4.360623    5.104661 

                                        6  |  -.0851275   2.475824    -0.03   0.973    -4.949524    4.779269 

                                           | 
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                            2.employeetype |  -1.705121   .5300218    -3.22   0.001    -2.746486   -.6637562 

                                           | 

                                  observer | 

                                        2  |   1.473966   .6797699     2.17   0.031     .1383824    2.809549 

                                        3  |  -.9874594   .4446928    -2.22   0.027    -1.861173   -.1137456 

                                        4  |   .0024424   .6412005     0.00   0.997    -1.257362    1.262246 

                                           | 

                                     _cons |    14.7009   2.604834     5.64   0.000      9.58303    19.81877 

------------------------------------------------------------------------------------------------------------ 

 

. estimates store Model2 

. lrtest Model1 Model2 

 

Likelihood-ratio test                                 LR chi2(3)  =     14.03 

(Assumption: Model1 nested in Model2)                 Prob > chi2 =    0.0029 

 

. regress time i.action i.employeetype i.observer 

 

      Source |       SS       df       MS              Number of obs =     549 

-------------+------------------------------           F( 44,   504) =   35.48 

       Model |  17789.5248    44  404.307381           Prob > F      =  0.0000 

    Residual |  5744.01323   504  11.3968516           R-squared     =  0.7559 

-------------+------------------------------           Adj R-squared =  0.7346 

       Total |   23533.538   548  42.9444124           Root MSE      =  3.3759 

 

------------------------------------------------------------------------------------------------------------ 

                                      time |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------------------------------------+---------------------------------------------------------------- 

                                    action | 

                                Allergies  |    -14.985   1.300088   -11.53   0.000    -17.53926   -12.43074 

                     Arrival Patient Info  |  -14.75458   1.364671   -10.81   0.000    -17.43572   -12.07343 

                            Blood Culture  |   10.32228   1.526953     6.76   0.000       7.3223    13.32225 

                     Blood Glucose - POCT  |  -9.854767   1.463807    -6.73   0.000    -12.73068    -6.97885 

                 Blood Kiosk (Simulation)  |  -12.11764   1.379335    -8.79   0.000    -14.82759   -9.407681 
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                                      CAP  |  -15.35665   1.364201   -11.26   0.000    -18.03687   -12.67643 

           Cardiac Monitor Lead Placement  |  -6.102901   1.438348    -4.24   0.000    -8.928798   -3.277004 

Central Line Dressing Change (Simulation)  |  -5.724522   1.484343    -3.86   0.000    -8.640784    -2.80826 

                    Chief Complaint Quote  |  -13.14309   1.326553    -9.91   0.000    -15.74934   -10.53684 

          Discharge/AMA with Instructions  |  -5.265408    1.34545    -3.91   0.000    -7.908789   -2.622027 

                    EKG (bedside monitor)  |   -8.47206   1.489685    -5.69   0.000    -11.39882   -5.545303 

                               EKG (cart)  |  -3.783817   1.365279    -2.77   0.006    -6.466156   -1.101478 

                                     FNGs  |  -14.28821   1.326986   -10.77   0.000    -16.89531    -11.6811 

                                Home Meds  |  -13.49569   1.292257   -10.44   0.000    -16.03456   -10.95681 

                                      ILI  |  -14.91998   1.468339   -10.16   0.000     -17.8048   -12.03517 

                                   IV D/C  |  -12.03119   1.223839    -9.83   0.000    -14.43565    -9.62674 

                   IV Insertion - Attempt  |   4.302718   1.654296     2.60   0.010     1.052552    7.552883 

                IV Insertion - Successful  |  -.2913949   1.385291    -0.21   0.833    -3.013052    2.430262 

                         IV Tubing Set Up  |  -12.12846   1.364595    -8.89   0.000    -14.80946   -9.447464 

 Implantable Port Deccessed  (Simulation)  |  -12.29024    1.69629    -7.25   0.000    -15.62291   -8.957566 

                    Labs - blood specimen  |   .1582652   1.357325     0.12   0.907    -2.508447    2.824978 

                    Labs - other specimen  |  -8.320527   1.333876    -6.24   0.000    -10.94117   -5.699885 

       Lead Cardiac Rhythm Interpretation  |  -11.78178   1.462654    -8.06   0.000    -14.65543   -8.908134 

                 Medication Prep (mixing)  |  -11.45205   1.394369    -8.21   0.000    -14.19154    -8.71256 

 Medications Given, IV, PO, IM and Fluids  |  -7.494707   1.171088    -6.40   0.000    -9.795523   -5.193891 

                     Neb Treatment Set Up  |  -11.21807   1.385768    -8.10   0.000    -13.94066   -8.495471 

  Nursing Assessment / Reassessment (ROS)  |  -3.112958   1.354701    -2.30   0.022    -5.774515   -.4514007 

                     Pain Eval/Assessment  |   -12.4687   1.455595    -8.57   0.000    -15.32848   -9.608921 

            Patient History (Med & Surge)  |   -14.4319   1.361839   -10.60   0.000    -17.10748   -11.75632 

                           Patient Status  |  -12.46372   1.253937    -9.94   0.000    -14.92731   -10.00013 

                 Port - a - Cath Accessed  |  -.0284743   2.580747    -0.01   0.991    -5.098822    5.041873 

                       Pulse Ox (applied)  |  -13.23792   1.240168   -10.67   0.000    -15.67445   -10.80138 

                                      SAT  |  -15.51886   1.364201   -11.38   0.000    -18.19908   -12.83864 

            Transport by RN/CT (External)  |   6.323409   1.298557     4.87   0.000     3.772157    8.874661 

            Transport by RN/CT (Internal)  |  -6.027284   1.317773    -4.57   0.000    -8.616289   -3.438279 

   Urinary catheter removal  (Simulation)  |  -10.68906    1.69629    -6.30   0.000    -14.02173   -7.356394 

                    Visit Overview Screen  |  -14.54223   1.481107    -9.82   0.000    -17.45213   -11.63232 

                              Vital Signs  |  -9.993654   1.174743    -8.51   0.000    -12.30165   -7.685658 

      c spine immobilization (Simulation)  |  -10.85621    1.69629    -6.40   0.000    -14.18888   -7.523537 
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       suture/staple removal (Simulation)  |  -10.61123   1.629112    -6.51   0.000    -13.81192   -7.410543 

                                           | 

                            2.employeetype |  -1.821911   .5214458    -3.49   0.001    -2.846387   -.7974363 

                                           | 

                                  observer | 

                                        2  |   .9168954   .6036025     1.52   0.129    -.2689916    2.102782 

                                        3  |  -.7282991   .4003792    -1.82   0.070    -1.514917    .0583187 

                                        4  |  -.1959967   .6110306    -0.32   0.749    -1.396477    1.004484 

                                           | 

                                     _cons |   15.26891   .9889008    15.44   0.000     13.32603    17.21178 

------------------------------------------------------------------------------------------------------------ 

. estimates store Model3 

 

. regress time i.employeetype i.observer 

 

      Source |       SS       df       MS              Number of obs =     549 

-------------+------------------------------           F(  4,   544) =   11.65 

       Model |  1856.55452     4   464.13863           Prob > F      =  0.0000 

    Residual |  21676.9835   544  39.8473961           R-squared     =  0.0789 

-------------+------------------------------           Adj R-squared =  0.0721 

       Total |   23533.538   548  42.9444124           Root MSE      =  6.3125 

-------------------------------------------------------------------------------- 

          time |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

---------------+---------------------------------------------------------------- 

2.employeetype |   3.352827   .6538919     5.13   0.000     2.068365    4.637289 

               | 

      observer | 

            2  |  -1.036174   .8933359    -1.16   0.247    -2.790985     .718636 

            3  |   .4327592   .6149397     0.70   0.482    -.7751881    1.640706 

            4  |  -3.244195   .9489187    -3.42   0.001    -5.108189   -1.380202 

               | 

         _cons |   5.289726   .4624877    11.44   0.000     4.381245    6.198206 

-------------------------------------------------------------------------------- 

. estimates store Model4 
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To confirm the LR test between our Model 1 and Model 2, we also conducted an 

ANOVA.  Since the LR test and ANOVA use different distributions, the p values are not 

exactly the same, however, they both indicate statistically significant differences 

between the two models.  The LR test provides a p value of 0.003, while the ANOVA 

provides a p value of 0.005.  The output of the ANOVA is shown immediately below.   

anova time i.action i.shift i.location i.employeetype i.observer 

 

                           Number of obs =     549     R-squared     =  0.7646 

                           Root MSE      = 3.34209     Adj R-squared =  0.7399 

 

                  Source |  Partial SS    df       MS           F     Prob > F 

             ------------+---------------------------------------------------- 

                   Model |  17993.4279    52  346.027459      30.98     0.0000 

                         | 

                  action |  12591.7281    40  314.793202      28.18     0.0000 

                   shift |  37.2154061     2   18.607703       1.67     0.1901 

                location |  168.077311     6  28.0128852       2.51     0.0212 

             employeet~e |  115.600471     1  115.600471      10.35     0.0014 

                observer |   143.38699     3  47.7956634       4.28     0.0054 

                         | 

                Residual |  5540.11012   496  11.1695768    

             ------------+---------------------------------------------------- 

                   Total |   23533.538   548  42.9444124    

 

. lrtest Model1 Model2 

Likelihood-ratio test                                 LR chi2(3)  =     14.03 

(Assumption: Model1 nested in Model2)                 Prob > chi2 =    0.0029 
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