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ABSTRACT
Dynamic technological activities of analysis, evaluation, and synthesis can highlight complex relationships 
within integrated processes to target improvement and ultimately yield improved processes. Likewise, the 
identification of existing process limitations, potential capabilities, and subsequent contextual understanding 
are contributing factors that yield measured improvement. Based on a 120-month longitudinal study of an 
academic medical center, this study investigates how integrated information systems and business analytics 
can improve perioperative efficiency and effectiveness across patient quality of care, stakeholder satisfac-
tion, clinical operations, and financial cost effectiveness. This case study examines process management 
practices of balanced scorecard and dashboards to monitor and improve the perioperative process, aligned 
to overall hospital goals at strategic, tactical, and operational levels. The conclusion includes discussion of 
study implications and limitations.

A Balanced Perspective 
to Perioperative Process 
Management Aligned to 

Hospital Strategy
Jim Ryan, Sorrell College of Business, Troy University, Phenix City, AL, USA

Barbara Doster, University of Alabama at Birmingham Hospital, Birmingham, AL, USA

Sandra Daily, University of Alabama at Birmingham Hospital, Birmingham, AL, USA

Carmen Lewis, Sorrell College of Business, Troy University, Phenix City, AL, USA

Keywords: Balanced Scorecard Metrics, Business Process Management, Integrated Hospital Information 
Systems, Performance Dashboards, Perioperative Process, Strategic Alignment

1. INTRODUCTION

A hospital’s perioperative process provides 
surgical care for inpatients and outpatients 
during preoperative, intra-operative, and im-
mediate post-operative periods. Accordingly, 
the perioperative sub-processes (e.g. preop-
erative, intra-operative, and post-operative 

activities) are sequential where each activity 
sequence paces the efficiency and effectiveness 
of subsequent activities. As a result, a hospi-
tal’s perioperative process is tightly coupled to 
patient flow, patient safety, patient quality of 
care, and stakeholders’ satisfaction (i.e. patient, 
physician/surgeon, nurse, perioperative staff, 
and hospital administration).

DOI: 10.4018/ijhisi.2014100101
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Implementing improvements that will 
result in timely patient flow through the peri-
operative process is both a challenge and an 
opportunity for hospital stakeholders, who often 
have a variety of opinions and perceptions as to 
where improvement is needed. The challenge of 
delivering quality, efficient, and cost-effective 
services affects all healthcare stakeholders. 
Perioperative improvements ultimately affect 
not only patient quality of care, but also the 
operational and financial performance of the 
hospital itself. From an operational perspec-
tive, a hospital’s perioperative process requires 
multidisciplinary, cross-functional teams to 
maneuver within complex, fast-paced, and 
critical situations—the hospital environment 
(McClusker et al., 2005).

Similarly from a hospital’s financial per-
spective, the perioperative process is typically 
the primary source of hospital admissions, 
averaging between 55 to 65 percent of overall 
hospital margins (Peters & Blasco, 2004). Ma-
cario et al. (1995) identified 49 percent of total 
hospital costs as variable with the largest cost 
category being the perioperative process (e.g. 
33 percent). Given the rising cost of healthcare, 
the public demand for healthcare transparency 
and accountability, and the current economic 
environment—managing and optimizing a 
quality, efficient, flexible, and cost-effective 
perioperative process are critical success fac-
tors (CSFs), both operationally and financially, 
for any hospital.

Recently, the focus of healthcare in the 
United States has shifted toward monitoring 
and improving clinical outcomes to meet new 
regulatory and reimbursement requirements. 
Likewise, hospitals in the United States must 
report and improve clinical outcomes more now 
due to the American Recovery and Reinvest-
ment Act of 2009 and the Joint Commission 
on Accreditation of Healthcare Organizations 
(TJC) / Centers for Medicare & Medicaid Ser-
vices (CMS) core measures. These performance 
and reporting challenges require leveraging 
information systems (IS) and technologies (IT) 
to meet these demands. Furthermore, hospital 
administration could benefit by considering the 

strategic IS and business alignment challenges 
experienced in other industries over the past 
decades (Luftman & Ben-Zvi, 2010) as well 
as within the healthcare industry (Bush, 2009). 
With respect to hospital IS/IT alignment, this 
study investigates the research question of how 
business process management (BPM) is an 
applicable approach for perioperative process 
management as well as overall hospital’s stra-
tegic vision execution with monitored clinical 
outcomes.

This study highlights BPM practices of bal-
anced scorecards (BSC) and dashboards within 
a hospital’s perioperative process. Empowered 
individuals driven by integrated internal and 
external organizational data facilitate the case 
results. The investigation method covers a 
longitudinal study of an integrated clinical 
scheduling information system (CSIS) within 
the perioperative process of a large, teaching 
hospital (e.g. academic medical center). The 
implementation of an agile CSIS and subsequent 
contextual understanding of the perioperative 
process and its sub-processes prescribed op-
portunity for measured improvements. Specifi-
cally, the extension of business analytics into 
BSCs and dashboards at different levels (e.g. 
strategic, tactical, and day-to-day operations), 
coupled with internal and external best-practice 
benchmarks, provide the framework for target-
ing improvement opportunities and evoking 
improvement changes to the perioperative 
process. The planning and development of 
the BSCs and dashboards also provide change 
dynamics for evaluation and improvement to 
the overall perioperative process. This case 
study also identifies complex dynamics within 
the perioperative process nested in the hospital 
environment.

The following sections review previous 
literature on BPM and BPM efforts in healthcare, 
as well as healthcare performance indicators 
and quality measures. Following the literature 
review, we present our methodology, case study 
background, and a discussion of the observed 
results from the BSCs and dashboard efforts. By 
identifying a holistic framework for analysis, 
evaluation, and synthesis of end-to-end process 
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measures with established benchmarks, this 
paper prescribes an a priori environment to 
support perioperative process measurement, 
control, and improvement aligned to hospital 
strategy. The conclusion also addresses study 
implications and limitations.

2. LITERATURE REVIEW

Industry competition, first mover advantage on 
innovations, adaptation of better management 
practices, and/or government regulations are 
examples of the many factors that drive pro-
cess improvements. Traditionally, the hospital 
environment lacked similar industrial pressures 
beyond government regulations. However, 
hospital administration currently face increasing 
pressure to provide objective evidence of patient 
outcomes in respect to organizational quality, 
efficiency, and effectiveness (CMS, 2005; CMS, 
2010; PwC, 2012), all while preserving clinical 
quality standards.

Hospital administrators and medical pro-
fessionals must focus on both the patient quality 
of care as well as management practices that 
yield efficiency and cost effectiveness (PwC, 
2012). To this end, industrial and operations 
management practices of BSC, business ana-
lytics, and dashboards borrowed from BPM 
provide a framework to target and measure 
process improvement (Jeston & Nelis, 2008; 
Kaplan & Norton 1996; Tenner & DeToro, 
1997). Measured utilization of these practices 
is not a result from lack of research as a body of 
knowledge exists concerning their application 
in healthcare (Albanese et al., 2010; Fairbanks, 
2007; Herzer et al., 2008; Kruskal et al., 2012; 
Kujala et al., 2006; Zbinden, 2002). Moreover, 
the literature suggests that such approaches and 
interventions can yield positive results with sig-
nificant variations in implementation success.

2.1. Business Process 
Management (BPM)

Specifically, this study examines BPM applica-
tions of BSCs and dashboards to monitor and 
measure improvement within the perioperative 

process, aligned to hospital strategy. This study 
uses the BPM definition provided by Jensen 
and Nelis (2008, p. 10) as “the achievement 
of an organization’s objectives through the 
improvement, management, and control of 
essential business processes.” The authors 
further elaborate that process management and 
analysis is integral to BPM, where there is no 
finish line for improvement. Hence, this study 
views BPM as an organizational commitment 
to consistent and iterative process performance 
improvement that meets organizational objec-
tives. To this end, BPM embraces the concept of 
continuous process improvement (CPI) aligned 
with business strategy.

CPI is a systematic approach toward under-
standing the process capability, the customer’s 
needs, and the source of observed variation. 
Tenner and DeToro (1997) views CPI as an 
organizational response to an acute crisis, a 
chronic problem, and/or an internal driver. The 
incremental realization of improvement gains 
occurs through an iterative cycle of analysis, 
evaluation, and synthesis or plan-do-study-act 
(Walton, 1986) to minimize observed variation. 
CPI encourages bottom-up communication at 
the day-to-day operations level and requires 
process data comparisons to control metrics. 
Doubt can exist as to: whether the incremen-
tal improvement addresses symptoms versus 
causes; whether the improvement effort is 
sustainable year after year; and/or whether 
management is in control of the process (Jensen 
& Nelis, 2008).

As BPM requires alignment to strategic 
objectives, a BSC approach (Kaplan & Nor-
ton, 1996) embraces the ability to quantify 
organizational control metrics aligned with 
strategy across perspectives of: (1) financial; (2) 
customer; (3) process; and (4) learning/growth. 
Business analytics is the body of knowledge 
identified with the deployment and use of 
technology solutions that incorporate BSCs, 
dashboards, performance management, defini-
tion and delivery of business metrics, as well 
as data visualization and data mining. Business 
analytics within BPM focus on the effective use 
of organizational data and information to drive 
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positive business action (Turban et al., 2008). 
The effective use of business analytics demands 
knowledge and skills from subject matter ex-
perts and knowledge workers. Similarly, Wears 
and Berg (2005) concur that IS/IT only yield 
high-quality healthcare when the use patterns 
are tailored to knowledge workers and their 
environment. Therefore, BPM success through 
BSCs and dashboards has a strong dependence 
on contextual understanding of end-to-end core 
business processes (Jensen & Nelis, 2008).

2.2. Key Performance 
Indicators (KPIs)

An integral part of CPI is information about 
performance before and after the intervention. 
Thus, performance measurement is an essential 
requirement for purposeful BPM. Early in the 
IT literature, Ackoff (1967) proposed IS design 
should embed feedback as a control to avoid 
management misinformation. Other authors 
(Zani, 1970; Rockart, 1979; Munroe & Wheeler, 
1980) proposed the selection and supervision 
of defined data as KPIs to assist management 
in qualifying measurement of CSFs and sub-
sequently managing organizational action (i.e. 
business processes) through IS feedback. Simi-
larly, hospital processes are becoming increas-
ingly information intensive and doubt exists as 
to whether process management understanding 
can meet the increasing hospital environmental 
demands for value and cost efficiency (Catalano 
& Fickenscher, 2007).

The following scenario of operational, 
tactical, and strategic KPIs illustrate the com-
plexity, dynamic nature, and nested relation-
ships among hospital processes. Operational 
and tactical KPIs in managing and optimizing 
a hospital’s perioperative process include 
monitoring the percentage of surgical cases 
that start on-time (OTS) and the number of 
first-of-the-day surgical cases (FCOD_OTS) 
that start on-time, as well as operating room 
(OR) turn times (TURNS) and utilization 
(UTIL) (Barnes, 2010; Herzer et al., 2008). The 
Thomson Group (2010) noted how OR suite 
TURNS between cases, along with a flexible 

and efficient perioperative work environment, 
are CSFs for physician/surgeon satisfaction, 
which in turn is a CSF for hospital margin. Poor 
KPIs on operational and tactical metrics (i.e. 
OTS, FCOD_OTS, TURNS or UTIL) affect 
strategic CSFs of patient safety, patient quality 
of care, surgeon/staff/patient satisfaction, and 
hospital margin (Marjamaa et al., 2008; Peters 
& Blasco, 2004).

2.3. Healthcare Quality 
Benchmark Standards

Healthcare industry benchmark standards focus 
on patient quality of care via self-reported out-
come measures or patient satisfaction survey 
results. The CMS and the Hospital Quality 
Alliance (HQA) began publicly reporting in-
patient quality reporting (IQR) outcomes on 
30-day mortality measures for acute myocardial 
infarction (AMI) and heart failure (HF) in 2007 
and for pneumonia (PN) in 2008 (CMS, 2010).

Patient satisfaction measures began de-
velopment as the Hospital Consumer Assess-
ment of Healthcare Providers and Systems 
(HCAHPS) survey in 2002. The collaboration 
effort was between CMS and the Agency for 
Healthcare Research and Quality (AHRQ), 
another federal agency under the Department 
of Health and Human Services. The evolved 
HCAHPS survey measures report patient per-
spectives on care received across items that 
encompass ten key topics: (1) communication 
with doctors, (2) communication with nurses, 
(3) responsiveness of hospital staff, (4) pain 
management, (5) communication about medi-
cines, (6) discharge information, (7) cleanliness 
of the hospital environment, (8) quietness of the 
hospital environment, (9) overall rating of the 
hospital, and (10) whether the patient would 
recommend the hospital to family and friends 
(HCAHPS, 2012).

In 2005, CMS began a major priority to 
encourage improvements in the quality of care 
provided to Medicare beneficiaries (CMS, 
2005). The result was pay-for-performance 
(P4P) or value-based purchasing (VBP) as a 
CMS payment model that rewards healthcare 



Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

International Journal of Healthcare Information Systems and Informatics, 9(4), 1-19, October-December 2014   5

providers for meeting certain performance 
measures in quality and efficiency. In a 2007 
study, hospitals reporting both public and P4P 
achieved modestly greater quality improve-
ments than hospitals engaged only in public 
reporting (Lindenauer et al., 2007). In 2008 as 
an additional rule to P4P, CMS included dis-
incentives of reducing payments for negative 
consequences of care that should never occur, 
as defined by the National Quality Forum, in-
cluding hospital infections under the surgical 
care improvement project (SCIP) (NQF, 2008).

3. RESEARCH METHOD

The objective of this study is to examine BPM 
practices of BSCs and dashboards within a 
hospital’s perioperative process that target op-
portunities and measure improvement, aligned 
to hospital strategy. To this end, case research 
is particularly appropriate (Eisenhardt, 1989; 
Yin, 2003). An advantage of the positivist ap-
proach (Weber, 2004) to case research allows 
concentrating on specific hospital processes 
in a natural setting to analyze the associated 
qualitative problems and environmental com-
plexity. Hence, our study took an in-depth case 
research approach.

Our research site is an academic medical 
center (e.g. University Hospital), licensed for 
1,044 beds and located in the southeastern region 
of the United States. University Hospital is one 
of two magnet hospitals in the state and the U.S. 
News and World Report has repeatedly recog-
nized University Hospital as a Best Hospital 
over the past two decades. Concentrating on one 
research site facilitated the research investiga-
tion and allowed the continued collection of 
longitudinal data. This study spans activities 
from 2003 to 2013. During the 120-month study, 
we conducted field research and gathered data 
from multiple sources including interviews, 
field surveys, site observations, field notes, 
archival records, and document reviews.

The initial perspective of this research 
focused on University Hospital’s perioperative 
process for its 32 general operating room (OR) 

suites. Perioperative Services is the University 
Hospital department that coordinates the hospi-
tal’s perioperative process across Admissions, 
PREP having 42 beds, Post Anesthesia Care 
Unit (PACU) having 45 beds, and Central 
Sterile Supply (CSS).

4. CASE BACKGROUND

Perioperative Services implemented a new 
CSIS in 2003, after using its prior CSIS for 
10 years. The old CSIS and its vendor were 
not flexible in adapting to new data collection 
needs of Perioperative Services. Figure 1 depicts 
University Hospital’s CSIS architecture as of 
October 2004. University Hospital had six main 
IS: (1) a large-scale hospital materials manage-
ment IS, which included pharmacy, material 
and medical device management (Vendor L); 
(2) a large scale enterprise resource planning 
IS (Vendor 0); (3) a patient record Admit/Dis-
charge IS (Vendor Q); (4) a cost accounting IS 
(Vendor T); (5) a financial budgeting IS (Vendor 
H); and (6) a CSIS (Vendor C) that included 
three modules for clinical scheduling, routing 
sheets, and cost data.

All IS were integrated with uni-directional 
constraints placed on sensitive information. The 
institutional intranet served as portal access to 
extend each of the six IS. User authentication 
via the intranet was single entry with particular 
user-IS rights and privileges negotiated upon 
authentication.

4.1. November 2004

University Hospital opened a new diagnostic 
and surgical facility in November 2004, which 
covers three-fourths of a city block rising 12 
stories. Perioperative Services were relocated 
into three floors, with ORs located over two 
floors and CSS located separately on the third. 
The move expanded Perioperative Services to 
cover an additional floor and nine additional 
ORs. The new facility housed 40 state-of-the-
art OR suites (32 general OR), each equipped 
with new standardized equipment as well as 
equipment by surgical specialty. Within six 
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weeks of occupying the new perioperative 
facility, scheduling KPIs reflected chaos. On-
time surgical case starts plunged to 18% during 
December 2004. Within a highly competitive 
hospital industry, having only 18% OTS was 
unacceptable as 82% of scheduled surgeries 
experienced delays and risked patient care and 
safety. University Hospital had failed to adjust 
its perioperative process to compensate for the 
introduction of radical innovations—existing 
perioperative processes were disparate within 
the new environment.

4.2. Perioperative Continuous 
Process Improvement (CPI)

In January 2005, perioperative concerns were 
laid out before a quickly convened executive 
council. The meeting included the chief execu-
tive officer, the chief financial officer, the chief 
information officer, the chief nursing officer, 
and top representatives of surgeons, anesthesia, 
and Perioperative Services. The end-result 
of this meeting was changed governance for 
Perioperative Services in the formation of a 
cross-functional, multidisciplinary executive 
team, similar to matrix-style management. The 
executive team consisted of a cross-section 
of perioperative stakeholders (i.e. surgeons, 
nurses, anesthesiologists, and perioperative 
management), chartered and empowered to 
evoke change.

University Hospital’s executive team 
launched a CPI effort to address the periopera-

tive crisis through soft innovations (Ryan et al., 
2008). The executive team and numerous task 
forces, formed to address specific problems 
and/or opportunities, were chartered to sys-
tematically identify issues and enlist working 
managers for solutions that focus on patient 
care and safety, attack difficult questions, and 
no issue was “off-limits.”

Given the slow learning curve associated 
with the OR relocation and radical innovation 
disruption, a new KPI was established to track 
surgical case OTS within 10 minutes. This 
particular KPI provided motivation for CPI 
and was retired in 2008. Figure 2 represents 
the perioperative process improvement in the 
surgical case OTS through May 2007.

Since the OR relocation in 2004, University 
Hospital has sustained an annual 10% growth 
in surgical case procedures in its original 32 
general OR suites (GENOR). Perioperative 
Services has also assumed the management and 
scheduling of an additional 36 ORs that include 
8 cardio-vascular OR suites (CVOR), 19 OR 
suites at the Hygh Hospital campus (HHOR), 
and 9 OR suites at the Eye Foundation Hospital 
(CEFH). University Hospital has continued 
a systematic approach to perioperative CPI 
across all of its surgical locations and services, 
achieving improvement success that targeted 
perioperative process analysis and redesign 
(Ryan et al., 2010), heuristic OR scheduling 
(Ryan et al., 2011a), hospital-wide patient 
flow (Ryan et al., 2011b), preoperative clinic 
benchmarking and re-engineering (Ryan et 

Figure 1. IS architecture (October 2004)
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al., 2012), and radio-frequency identification 
implementation (Ryan et al., 2013). Figure 3 
depicts the improved patient flow through the 
University Hospital Health System (UHHS) 
resulting from these CPI efforts.

5. RESULTS AND DISCUSSION

The executive team and perioperative man-
agement consistently focus on data-driven, 
end-to-end CPI efforts. Initially as needed 
to facilitate perioperative process manage-
ment and improvement, the executive team 
and subsequent task groups defined process 
control measures based on internal process 
data collected through the CSIS and external 
industry standards. Initially, these control mea-
sures benchmarked previous months’ metrics 
to establish trends for tracking improvement 
and/or targeting areas for improvement. When 
reviewing what could have been done better 
during the initial CPI efforts, the executive 
team and Perioperative Services management 
recognized the need to involve perioperative 
stakeholders in the entire improvement process 
and not just end-result to-do lists. As a result in 
2008, the executive team launched an initiative 
to categorize, qualify, and quantify perioperative 
performance measures for process management 
and control feedback as well as meet regulatory 
requirements for CMS and TJC. The initiative 

set out to identify and define measures associ-
ated with core perioperative processes, establish 
a BSC of measures, and develop a means to dis-
seminate the process feedback to perioperative 
stakeholders. The following sections elaborate 
on the initiative’s results through May 2013.

5.1. Core and Operational 
Measures

The identification and definition of periopera-
tive operational control measures has been an 
iterative evolution for University Hospital since 
2005, similar to the core healthcare industry 
quality standards coordinated and adopted by 
CMS and TJC. University Hospital currently 
has 53 core and operational measures identified 
and defined at the strategic level that measure 
perioperative performance on a monthly or 
quarterly basis. Each measure maps to a process, 
definition, outcome, data source, data type, 
personnel responsible, reporting frequency, and 
control target. Table 1 represents a sample of 
the 53 strategic core and operational measures.

Table 2 lists the specific strategic outcome 
categories and number of associated core and 
operational measures. The 53 strategic measures 
are spread over outcome categories that cover 
patient safety, patient satisfaction, patient sat-
isfaction— HCAPHS, employee satisfaction, 
patient throughput, mortality/readmissions, 
financial, and IQR quality measures over 

Figure 2. OTS KPIs December 2004 to May 2007
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AMI, HF, PN, and SCIP. Table 3 lists all 53 
measures by financial, customer, or process 
BSC perspective.

5.2. Multi-Level Balanced 
Scorecards (BSCs)

The 53 core and operational measures by BSC 
perspective provide an initial foundation for 
a BSC strategic approach to managing and 
controlling University Hospital’s perioperative 
process. However, the strategic measures are at 
a high managerial level. Many other financial, 
customer, and process measures are available 
at lower tactical and even lower day-to-day 
operations levels. Perioperative stakeholders 
use the lower level measures to monitor and 
control perioperative process performance. 
For example, surgical location (e.g. GENOR, 
CVOR, HHOR, or CEFH) and/or surgical 
specialty (i.e. orthopedics) reflect tactical level 

performance measures. Table 4 lists all 17 surgi-
cal specialty services (SSS) performed across 
the four surgical locations.

University Hospital currently has 32 peri-
operative measures identified and defined at the 
tactical level to measure monthly perioperative 
performance by surgical location and/or spe-
cialty. The CSIS captures, stores, or derives a 
majority of these measures. Similarly as with the 
strategic measures, each tactical measure maps 
to a process, definition, outcome, data source, 
data type, personnel responsible, reporting fre-
quency, and control target. Table 5 lists specific 
tactical outcome categories and the number of 
associated measures. The corresponding 32 
tactical measures reflect outcome categories that 
cover quality, satisfaction, financial, and IQR 
SCIP quality. Table 6 lists all 32 measures by 
financial, customer, or process BSC perspective.

At the day-to-day operations level, per-
formance measures reflect more tallies, totals, 

Figure 3. UHHS improved patient flow



Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

International Journal of Healthcare Information Systems and Informatics, 9(4), 1-19, October-December 2014   9

Table 1. Sample strategic measure 

Table 2. Strategic outcomes 

Table 3. 53 strategic perioperative process measures 

Table 4. University hospital’s surgical specialty services (SSS) 



Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

10   International Journal of Healthcare Information Systems and Informatics, 9(4), 1-19, October-December 2014

and worksheets that are required by individual 
sub-process (i.e. PREP, PACU, CSS, etc.), surgi-
cal specialty, and/or by specific OR suite (i.e. 
Main OR 508). The granularity of performance 

measures at the day-to-day operations level al-
lows aggregation at higher tactical and strategic 
levels. The multi-level BSC approach allows 
different perspectives (e.g. strategic, tactical, 

Table 5. Tactical outcomes measured 

Table 6. Tactical measures 



Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

International Journal of Healthcare Information Systems and Informatics, 9(4), 1-19, October-December 2014   11

and/or day-to-day operations) of perioperative 
process performance as well as addressing end-
to-end process performance.

The BSC for the day-to-day operations 
measures are more reflective of process com-
ponents than end-to-end process segments as 
at the tactical level. The list of all day-to-day 
operations measures is too large to include in this 
paper, as most data elements within the CSIS are 
or are potential day-to-day operations measures. 
Table 7 lists examples of major day-to-day 
operations measures by BSC perspectives of 
financial, customer, and process.

5.3. Perioperative 
Process Dashboards

Perioperative stakeholders pull BSC measures 
as needed. The strategic and tactical BSC 
measures reside on a secured, virtual drive ac-
cessible by any perioperative stakeholder who 
has sufficient rights and privileges within the 
CSIS. As previously mentioned, the majority of 
the day-to-day operations BSC measures reside 
within the CSIS with similar stakeholder access.

At the close of each monthly reporting 
period, Perioperative Services compiles the 
strategic, tactical, and day-to-day operations 
BSC measures into electronic dashboards that 
measure perioperative performance across each 
managerial level. These dashboards are then 
pushed out to update the BSC virtual drive as 
well as University Hospital administration, 
directors, and managers. Each University 
Hospital surgeon receives dashboards for their 
respective SSS and surgical locations. Team 
leaders also post the strategic and relevant 
tactical BSC dashboards in their specific areas. 
Therefore, BSC dashboards are pushed out 
monthly for stakeholder dissemination upward 
and downward.

Figure 4 illustrates an example of a stra-
tegic dashboard reflecting perioperative core 
measures aligned to University Hospital’s 
strategic objectives. Each monthly measure is 
color coated to depict:

• Green: Measure is at or above target

• Yellow: An area of concern, as measure is 
within 10 points below target

• Red: Failing, as measure is below 10 points 
from target

The color-coding on each measure reflects 
opportunity for the BSC learning/growth per-
spective and improvement.

Figure 5 illustrates two examples of the 22 
current tactical dashboards (i.e. 1 combined for 
all surgical locations, 4 individual surgical loca-
tions, and 17 SSS). The first tactical dashboard is 
a composite of the GENOR and CVOR surgical 
locations. The second tactical example is for 
the orthopedics SSS (e.g. ORTHO). ORTHO 
cases are performed in the surgical OR suites of 
GENOR and HHOR. All tactical dashboards use 
the same color code sequence of green, yellow, 
and red as noted with the strategic dashboards.

As of May 2013, there are 18 day-to-day 
operations dashboards used to generate the 22 
tactical dashboards. Figure 6 contains examples 
of day-to-day operations dashboards. The first 
example in Figure 6 is a summary of late and 
OTS cases by OR suite by OR location for May 
2012. The second example is a partial listing 
of SSS block time utilization by OR suite by 
day-of-week for May 2012. The third example 
shows surgical case completions by OR time 
slots (i.e. 7AM-3PM, 3PM-5PM, 5PM-7PM, 
7PM-9PM, and remaining cases after 9PM) by 
OR location and in total.

Lastly, all dashboards are views of the 
original BSC data measures, stored in the CSIS 
or on the secured virtual drive. Perioperative 
stakeholders may manipulate data within each 
dashboard for task group analysis or graph-
ing (e.g. data visualization), but the archived 
measures have read only access capabilities to 
ensure data integrity.

5.4. Data Visualization

Figure 7 illustrates examples of line charts 
representing perioperative KPI measures versus 
time. Charts are useful to identify trends in the 
financial, customer, and process BSC perspec-
tives. The first four data visualization examples 
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Table 7. Day-to-day operations measures 

Figure 4. Strategic Dashboard Examples
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show OTS, UOS-total expenses, OR utilization, 
and completed cases 7AM-5PM from October 
2008 to June 2011. The fifth example is one chart 
that shows OTS from October 2008 to December 
2012. The sixth example shows Press-Ganey 
HCAPHS results for overall hospital and visi-
tor/family ratings from Q3 2008 to Q1 2013.

All of the BSC measures at each managerial 
level can be pulled into a data visualization chart 
to report perioperative process performance. All 
six of the data visualization examples in Figure 
7 show positive trends for financials, customer, 
and process perspectives of the BSC measures.

5.5. Goal Setting and Process 
Improvement Aligned to the 
Hospital Strategic Plan

The 2008 perioperative BPM initiative es-
tablished BSC (e.g. financial, customer, and 
process) measures and a means to disseminate 
process feedback to perioperative stakeholders 
at the strategic, tactical, and operational levels.

However, the perioperative process is not 
the exclusive core process included in Univer-
sity Hospital Health System’s strategic vision. 
Updated in 2010 and labeled AMC21, UHHS’ 
strategic plan reaffirms the core healthcare 
industry standards coordinated and adopted 
by CMS and TJC, while complimenting core 
hospital process measures. Table 8 lists the 
foundation or strategic pillars that support 
AMC21 strategic goals. Furthermore, the vision 
within AMC21 is for UHHS to be the preferred 
academic medical center of the 21st century 
with characteristics where: a) patients want to 
come for care; b) employees want to work; c) 
faculty want to practice and conduct research; 
d) students, residents, and fellows want to learn; 
e) and donors want to give to a better future. 
These five characteristics in the UHHS vision 
exemplify the desired strategic outcomes of 
AMC21 goals and the four AMC21 strategic 
pillars reflect core BSC measures. Likewise, 
the perioperative BPM initiative nests within 
the overall execution of the AMC21 goals and 

Figure 5. Tactical dashboard examples
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Figure 6. Day-to-day operations dashboards
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vision. However, the UHHS strategic vision 
needed a more holistic BPM tool.

To align process improvements and 
stakeholder efforts with the AMC21 vision, 
UHHS administration also implemented an 
intranet-based goal setting and reporting tool 
to leverage existing process data via integrated 
IS and provide an extended business intelli-
gence application layer across UHHS, similar 
to the perioperative CSIS/BPM tool, but with 
an entire UHHS system focus. The “Reach 
for Excellence” (RFE) layer provides process 
management capabilities for qualitative and 

quantitative measures, across UHHS, measur-
able and aligned to AMC21 pillars and goals. 
The purpose for the RFE layer is to provide an 
objective tool to measure process and stake-
holder performance toward strategic, tactical, 
and operational goals that support the AMC21 
vision. Individual employee goal setting towards 
achieving AMC21 is a formalized RFE activity 
integrated into the UHHS employee evaluation 
and performance review process. As a result, all 
hospital stakeholders (e.g. physicians, surgeons, 
nurses, staff, and administrators) at strategic, 
tactical, and operational levels have action 

Figure 7. KPI data visualization
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plans, RFE goals, and resulting merit increases 
that align with the AMC21 pillars, goals, and 
ultimately vision.

Rather than identify tactics, projects, or 
activities, RFE goals are quantitative, objec-
tive, aggressive, and realistic outcomes, where 
fewer rather than more is better. RFE goals will 
change focus as AMC21 progress advances. 
Consequently, each year UHHS administration 
reviews opportunities for improvement and 
identifies the most important outcomes needed. 
Many RFE goals do not change annually, as they 
are important outcomes for success. However, 
the iterative nature of the goal setting process 
yields aggressive targets for more familiar 
goals. As a result, administrators set goals so 
stakeholders focus on specific areas and the goal 
setting process aligns RFE process outcomes 
and stakeholder action to AMC21 strategy—a 
very powerful process management tool.

Figure 8 illustrates the 2012 AMC21 
dashboard reflecting UHHS process measures 
aligned to AMC21 strategic pillars via RFE 
goals. The School of Medicine goals (9) are 
distinguishable from UHHS (15) and each goal 
carries a color-coated rating and indicator on 
performance. RFE goals use the four strategic 
pillars as modified BSC categories to reflect and 
categorize where targeted opportunities align to 
the AMC21 vision and goals. The color-coded 
performance and rating hierarchy is as follows:

• 5: Dark Green = Stretch (achieved about 
20% of the time)

• 4: Green = Partial Stretch (achieved about 
50% of the time)

• 3: Light Green = Target (achieved about 
80% of the time)

• 2: Yellow = Partial Accomplishment
• 1: Red = No Accomplishment

The RFE strategic goals reflect multiple 
core UHHS processes that are necessary to 
achieve the AMC21 vision. Six 2012 goals 
had no or partial accomplishment while 18 had 
80% or more accomplishment. Perioperative 
processes depicted previously in Figure 7 influ-
enced portions of RFE goals across satisfaction, 
quality, and finance pillars that were achieved 
80% of the time or better during 2012.

6. CONCLUSION

Empowered individuals, integrated IS, and a 
holistic framework for perioperative process 
management allows University Hospital to take 
control and improve its perioperative process. 
The BSC approach to identify process measures 
gives stakeholders an end-to-end (e.g. holis-
tic) view for financial, customer, and process 
perspectives. Patients are clearly customers, 
as well as PACU is a customer to an OR suite, 
or an OR suite is a customer to PREP. Also, 
revenue or margins are clearly financial, as well 
as surgical cases performed between 7PM to 
9PM or cases remaining after 9PM. Moreover, 
the RFE goal layer affords University Hospital 
opportunities for process improvement aligned 
to AMC21 vision. The modified BSC approach 
to BPM gives stakeholders an end-to-end (e.g. 
holistic) view for AMC21 pillars, RFE goals, 
and hospital strategy execution.

Adopting the holistic framework for BSC 
measures at strategic, tactical, and day-to-day 
operations levels further educates hospital 
stakeholders on the benefits of integrated IS 

Table 8. UHHS’ AMC21 strategic goals and pillars 
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for process measurement, control, and im-
provement. The cycle of analysis, evaluation, 
and synthesis reinforces communication and 
stimulates individual as well as collective 
organizational learning.

Our case study contributes to the health-
care IT literature by examining how CPI, BSC, 
performance dashboards, business analytics, 
and process management are applicable to the 
hospital environment. This study prescribes an 
a priori framework to foster their occurrence. 
This paper also fills a gap in the literature by 
describing how hospital process data is both a 
performance measure and a management tool.

This study was limited to a single case, 
where future research should broaden the focus 
to address this issue along with others that the 
authors may have inadvertently overlooked. 
The case examples presented in this study can 
serve as momentum for healthcare BPM and 
strategy alignment methodology, comprehen-
sion, and extension. The study’s results should 

be viewed as exploratory and in need of further 
confirmation. Researchers may choose to further 
or expand the investigation; while practitioners 
may apply the findings to create their own 
version of process management, control, and 
improvement aligned to strategy within the 
hospital environment.
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