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ABSTRACT

TOWARDS INFORMATION POLYCENTRICITY THEORY
— INVESTIGATION OF A HOSPITAL REVENUE CYCLE

By
RAJENDRA SINGH

December 14, 2011

Committee Chair: Dr. Lars Mathiassen

Major Academic Unit: Center for Process Innovation

This research takes steps towards developing a new theorygahizational information
management based on the ideas that, first, information createsgrdéects in transactions
and, second, that there are multiple centers of authority in orgamzaflhe rationale for
developing this theory is the empirical observation that hospitals geea difficulty in
managing information relating to transactions with patients. Tteares illustrates the detailed
workings of an initial conceptual framework based on an action réspeaoect into the revenue
cycle of a hospital. The framework facilitates a deeper uradelstg of how information
technology can help to transform information management praaticgsmplex organizations,
such as hospitals. At the same time, this research adds ttethtute on Polycentricity Theory
by linking its two core concepts—multiple nested centers of idecisiaking and context-
dependent governance—with Transaction Cost Theory and information mamgheories to
establish a new foundation for understanding the role of informatichndéogy in

organizational contexts.
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ABSTRACT

This research takes steps towards developing a new theorygahizational information
management based on the ideas that, first, information createsgrdéects in transactions
and, second, that there are multiple centers of authority in organzaThe rationale for
developing this theory is the empirical observation that hospitals beaet difficulty in
managing information relating to transactions with patients. Tteares illustrates the detailed
workings of an initial conceptual framework based on an action réspeoject into the revenue
cycle of a hospital. The framework facilitates a deeper uradelstg of how information
technology can help to transform information management praaticgsmplex organizations,
such as hospitals. At the same time, this research adds tteth&utie on Polycentricity Theory
by linking its two core concepts—multiple nested centers of idecisiaking and context-
dependent governance—with Transaction Cost Theory and information maeragéeories to
establish a new foundation for understanding the role of informatiohndéxgy in

organizational contexts.
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» PART A: SETTING THE STAGE

This section sets the stage by introducing the study and desctit@nigusiness context of

interest. It covers the following chapters:

e Introduction (Chapter 1): This chapter introduces the research setting, the research
approach, and the key contributions of this research.

e The Hospital Revenue Cycle (Chapter 2)This chapter discusses the revenue cycle in
hospitals and describes the activities involved in each stagsoltiglcusses the inherent
complexity of the revenue cycle, the challenges of managingmatoyn within and
across organizational boundaries, and the role of information techn@lggy his lays

the foundation for the first research question.
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1 INTRODUCTION

1.1 Research Domain

In recent years, most hospitals in the United States havggkdito deliver healthcare services
to patients in the face of rising costs, low or declining ratesimbursement, and an increasing
number of uninsured and Medicaid-eligible patients (Bazzoli et @05;2Friedman 2005;
Woolhandler et al. 2003). As a result, many hospitals across the nation have elvsadyor are
on the verge of closing down, while others have substantially reducdeeditbcare services
they provide (Friedman 2005). The closure of hospitals seriousictafthe provision of
healthcare to underserved local communities (Fleming et al. 19BBseTclosures affect the
community’s economic health as well, because hospitals are ltypar@e employers (Holmes
et al. 2006). Favorable policy changes, such as enhanced insuran@gepuecluded in the
recent Healthcare Reform (US Government 2010), and availabilityrasfts to improve IT
infrastructure as part of the Economic Stimulus (US Government 20a$)t relieve some cost
pressures for hospitals. However, it is imperative that they contthugake efforts to sustain
their healthcare delivery in response to downward pressure on publgrigate reimbursement
rates and labor shortages that exacerbate the financial pressures @aishospit

In response to these challenges, hospitals have focused on cost-cutisgresethrough
improved operations (Devaraj and Kohli 2000). They have used various meatticaiformation
technologies, such as electronic medical records (EMR), computestagsician order entry
(CPOE), nursing and pharmacy automation, picture archiving and commmmi¢RACS),
telehealth, and remote monitoring to improve effectiveness andeefficiof healthcare delivery
(Cho et al. 2008; Davidson and Heslinga 2007; Furukawa et al. 2008; Menaathal. 2007;
Paré et al. 2007). These IT-enabled innovations have yielded dividenks farin of better
management of patient care and improved clinical outcomes (Bhatige et al. 2007,
McCullough et al. 2010; Schoen et al. 2006), particularly in underseorathanities (Custodio
and Graham 2009). However, most of the resulting transformation®benreed in the areas of
clinical decision-making or focused transactional processinch(as billing and registration)
rather than in the form of improving the overall revenue cycle.r&tenue cycle includes all
activities related to the delivery of health services to pttiand receiving reimbursements for

those services (Porn and Minugh 2004; Rauscher and Wheeler 2008)cK lo¢ facus on IT-
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enabled revenue cycle transformation has resulted in heterogdiiesystems and fragmented
information management. Multiple actors collect and distributgelamounts of information
within and across organizational boundaries using an assortmentd Foa-IT systems. This
results in multiple hand-offs and media breaks while information besoemeor-prone,

unreliable, and disjointed (Gronau and Weber 2004; Leape et al. 2000). tiorgdtie revenue

cycle involves multiple independent centers of decision making, aladedegovernance
arrangements. Consequently, information management of the revenue @ chajor challenge

in hospitals.

This research originated from an earlier engagement in 2007 witbug of rural hospitals and
community health centers in Georgia, in which the goal was o heav these institutions could
strengthen their position through IT-enabled collaboration. Through thigemegat, it became
clear that all these healthcare organizations found it chatigng manage their revenue cycles
in ways that ensured a sustainable basis for their operationadlchN2008, this led to a more
focused involvement with one of the hospitals. Over the next two yearsdissertation
supervisor and | worked closely with key stakeholders to improvehtispital’s financial
performance using IT-enabled transformation of its revenueecy¢e made a final follow-up
visit in June 2011.

In its nature and function, this hospital is like any other non-phofpital in US: providing
emergency room (ER) care and other health services to insurethiasdred patients alike with
flat or decreasing revenues and increasing costs of carey Aspect of this financial duress, as
we learned during our first few visits to the hospital, wasesa bf revenuedue to avoidable
factors, such as rejection of some claims by third-partyrpdyecause of errors, non-collection
of co-payments from some patients during registration, and missegeshan some medical
services provided to patients. Further, we learned that the hospthihg department was

spending about 80% of its time handling exceptions created upstredm® iavenue cycle. A

! As in any public, non-profit hospital, some reverass had always occurred at this hospital beciuseild not
collect payments for some services provided toep&ti However, the revenue loss became a majorenoric
2007-2008 when the local economy began to faltdystantial job losses occurred in manufacturing serdice
industry in the area, and more people lost thedlthénsurance. As a result, the Medicaid-eligipdgulation in the
county increased, more patients turned to the ERhdm-emergency health needs, and more people Itifaon
balance payments owed to the hospital. Therefarerder to sustain its operations, it became intperdor the
hospital to focus on improving its revenue cyctgjucing avoidable losses, and not “leaving monetherable.”
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majority of these exceptions occurred in the registration depattrAs the billing manager told
us, they saw the same exceptions created all the time. Fmplkxancorrect insurance payer
information and missing pre-authorizations were among the top extepeach month.
Apparently, these problems suggested broken information managenwrghtbut the revenue
cycle. Therefore, the research team embarked on an actionchepeaject (involving several
cycles of interventions) in collaboration with key stakeholderhathospital with the goal of

improving information management in specific areas of the revenue cycle.

During the two-year collaboration, it became evident that the labdpad great difficulty in
managing information relating to transactions with patients.slh dlecame clear that it was
considerably more difficult and challenging to understand, diagnosenaodaie the hospital’s
revenue cycle than we had expected. In fact, the more we becgagedrin problem solving,
the more complex the issues appeared. This motivated our approatidyoirdormation
management in the revenue cycle by viewing the hospital asnalex system (Plsek 2001;
Rouse 2008; Tan et al. 2005). This “complex system” view was @dsentuncovering the
hospital’s information management requirements and to understandibgsiseof any effort to
improve its revenue cycle. Further, our initial data analysggested that there were multiple
levels of governance involved in the hospital’'s revenue cycle. Thigladdine complexity of
decision making and information management. It also led us to conslielerave ways of
looking at the delivery of health services to a patient: an exchanmgy@ed perspective rather
than a task-oriented perspective. These observations, which deBalte ongoing discussions
between the two researchers, shaped the theoretical analysis of the study.

1.2 Research Perspective

The recent World Health Report, published by the World Health Orgamizaefers to the

healthcare sector as “extraordinarily complex” (Wim Van Legbe et al. 2008). Existing
literature has also viewed hospitals as complex systems (P0$H; Rouse 2008; Tan et al.
2005). This view draws on Complexity Theory, which defines a complé@syass having large
number of interdependent parts that together work as a whole amdeadependent with larger

organizational structures or external environments (Simon 1981; Thompson B36Mis
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definition, hospitals are complex systems (Tan et al. 2005). Asudt,relecision making and

information management in hospitals involve considerable challenges.

Hospitals exhibit complexity at internal and external levelsth® internal level, a hospital
consists of various functional departments—some that are dirasfigciated with clinical
decision-making and patient care, and others (such as registiatling, and business office)
that support delivery of care to the patient. To provide care foypeal patient, these
departments interact with each other and with non-clinical depatsnwithin the hospital (such
as administration and finance) and exchange information that relagesly or indirectly to
patient care. At thexternal level, some of these departments interact withietyaf payers,
clinical providers, laboratories, billing service providers, and didle@gencies. Thus, for each
patient encounter (which involves a patient arriving at the hospitaceive healthcare services,
including emergency services), the process not only includes dedjvelinical care at the
hospital, but also communicating care-related financial and dlimdarmation to several
internal and external partners. Consequently, the information managestaintg to even a
simple patient encounter becomes very complex. In addition, a variéagtofs—such as the
super-specialized and fragmented nature of healthcare, diverspppyefs, large volume of
transactions, ever-changing coding and diagnostic standards, and theo ne&brate new
scientific evidence into the daily practice—make the task of giagacare-related information,

and any attempts to improve its management, extremely challengingd{@haa al. 2006).

Information technology can support the hospital revenue cycle bigdteg the management of
clinical, administrative, and financial information within the hodmatad with external partners.
For example, an EMR system can facilitate sharing of patgated information in various

stages of the revenue cycle, including registration, patieoueater, documentation, coding, and
billing. IT-enabled information management can also support the oeg@amzof the revenue

cycle by identifying opportunities for improvement of the overallenue cycle. For example,
the billing clerks can use an IT application to share informatilateck to patient accounts (such
as missing or incorrect payer information) with the clerks inrdggstration department. This
sharing of information across the revenue cycle can improve healtbedvery and overall

hospital performance. However, the current health-IS literaturaedta®cused on the role of IT

in improving the revenue cycle performance in hospitals. Therefueefjrst objective of this
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study was to examine how IT-enabled information managemenupaors the revenue cycle in

a hospital.

Many recent studies have used the transaction cost approach ia égplaand why IT can help
organizations to reduce coordination costs and improve overall productivity §Ad Straub
1998; Kauffman and Mohtadi 2004; Kumar and van Dissel 1996; Lacity andodkfi 1995;
Sankaranarayanan and Sundararajan 2010). However, except for a few, stuctieas Ciborra
(1981; 1993), the potential of the transaction cost approach to build IS theDiyeen under-
utilized. Further, no researchers have drawn on the transactiorpposaeh for theory building
in relation to IT-enabled information management, especially incthext of complex
organizations. Therefore, drawing on the Transaction Cost Theorjofdedeby Coase (1937),
Williamson (1975; 1981), Ouchi (1980) and others, and building on the conceptaali@atS
from a transaction cost perspective developed by Ciborra (1981; 1983kdbarch investigates
information management in a complex organization—a hospital. This choice focust@eratia

the basic transactions involved in the delivery of healthcare services in ahospit

However, our observations led us to appreciate additional limitatrorextant theories on
organizational information management. First, these theories typasslime a central authority
in the organization with decision-making responsibility. Organizatibog/ever, exist not only
as large pyramidal structures that are managed as a bumaumraalso as a network of small
firms, functional departments, work groups, teams, and informal peer gi@igpe and Sabel
1984). Second, decision making (and by implication, information manageaisotbccurs at
multiple levels within an organization and across organizational baesddfurther, these
multiple levels of decision making have heterogeneous and (ofteajgaig interests, and
require context-dependent governance. Extant theories on information managkil to
account for this fragmented authority with diverging interests.

To understand the multiple levels of decision making and governanceereguis relating to
information management in complex organizations, such as hospitalsesksrch draws on
Polycentricity Theory (Ostrom 1972; Ostrom et al. 1961). Over dbe 30 years, researchers
have applied Polycentricity Theory to various contexts, rangomg the political governance of
urban areas (Ostrom et al. 1961) to the management of multinatidrsadliaries (Perlmutter
1969). Essentially, a polycentric organization has multiple centerdeaion making that

Singh | Dissertation | INTRODUCTION 21



Towards Information Polycentricity Theory

function independently or constitute an inter-dependent systemlations, and it requires
context-dependent governance (Ostrom et al. 1961). A hospital is pinlgc@nce it exchanges
clinical, financial, and administrative information with interreald external partners, it has
multiple centers of decision making (such as physicians, nursesrspayling specialists, and
business office managers), and it requires different governaneetuses and contractual
arrangements to facilitate coordination among the differensideemaking units. As a result,
Polycentricity Theory offers a promising theoretical baseifioestigating the dynamics of
information management in a hospital. However, to our knowledge, no studiesxpmed the

potential ofthis theory to investigate information management in such compg@niaational

contexts. Therefore, the second objective of this study was to mxamow Polycentricity

Theory can develop our understanding of information management in complex organizations.
1.3 Research Approach

Given the complexity and changing nature of problems (for exampsirance payers’
frequently changing payment rules) relating to revenue cy@@agement in hospitals, no
optimal solutions can make significant improvements in a hospitiakscial performance.
However, if hospitals are to improve their financial performaribey need to have a
comprehensive approach to managing their revenue in addition to castl coitiatives. The
advantage of a polycentric approach is that it encourages exptiradorts at multiple levels
as well as the development of methods for assessing the bendfitesis of particular strategies
adopted in one organizational process (or unit) and comparing theseesuits obtained in
others. A strong commitment to finding ways of reducing inefficies in key activities related
to the revenue cycle is an important element for improving a la@ispiinancial performance.
Building such a commitment, and the trust that all involved actoralspetaking responsibility,
can be undertaken in an action research project involving seyelas of interventions enacted
throughout the revenue cycle and linked through information networks, monjtandy
feedback at all levels.

Against this backdrop, we conducted action research (Baskerville awt-Warper 1996;
Checkland and Holwell 1998; Davison et al. 2004; Rapoport 1970; Susman aed E9&B8)
into the revenue cycle of a small, non-profit, rural hospital—EM@geudonym)—in Georgia.
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Similar to any other rural, non-profit hospital in the United StaMC operates in a resource-
constrained environment. It is especially vulnerable to reducing resetm@nts as it serves a
large indigent and Medicaid population and has few resources (Gamim2€02; Moscovice
and Stensland 2002; Ricketts 2000). EMC’s small size facilitated our reseactivalsj because
we could easily focus on all parts of its revenue cycle. It deipe that EMC’s chief financial
officer gave us full access to investigate revenue cycle problems at thehospi

Over a period of two years, we worked closely with key staketolteEMC and assisted them
in designing and implementing IT-enabled interventions to improve infmmananagement
across the entire revenue cycle—from patient registrationed¢eiving reimbursements for
medical services provided to patients. Action research has previmosign useful for studying
complex issues related to health IT (Braa et al. 2007; Brad €004; Kohli and Kettinger
2004). We relied on collaborative practice research (Mathiassen, 2002 involves iterative
and collaborative problem solving and research. To ensure rigor, we Gduopteiples of
canonical action research (Davison et al. 2004) to provide praabicgioss to EMC while at
the same time investigating the specific challenges retatedfective design of IT-support for
information management in the revenue cycle. Following McKay amasihall (2001), we
engaged in multiple cycles, each focusing on problem-solving andaleseterests. Overall, the
research was designed as a longitudinal, qualitative field fMidgs and Huberman 1994;
Pettigrew 1990) aimed at investigating phenomena in the contegxbadl practice in an
organization, namely, the provision of health service delivery in a labsphe research also
reports on the institutional changes that resulted from the researciengéntions.

Accordingly, besides contributing to EMC'’s practical concernst (#hathe problem situation
related to its revenue cycle), this research has a dual tisabr®cus: on the one hand, it
contributes to the IS literature, and on the other hand, it contributee toealth-1S literature.
Table 1.3.1 summarizes the contributions of this research. Contribatihg, tthis research
explains how IT can support information management in complex orgjangaWe draw on
Transaction Cost Theory to develop Polycentricity Theory as a ptwatdens to inform our
understanding of the dynamics of information management in compgiexinational settings,
such as hospitals. On a broader level, we seek to explain two phentmaérae of great

importance to IS researchers, healthcare administrators, ang padikers: 1) Why it is so
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difficult to manage information in complex organizations, and 2) \Why so challenging to
implement IT-enabled innovations in the healthcare context.

Contributing to the health-IS literature, this research invdssgtne challenges of information
management in a hospital and explains how IT-enabled information magsigeam improve
revenue cycle performance. In doing so, we investigate how the ptigcenature of
information (and the organization) affects information managemedtiges in the revenue
cycle. In addition, on a practical level, the objective of this stadp design interventions to

improve the revenue cycle at EMC.

Table 1.3-1 Contributions of this Research

Contribution Area Contribution

¢ Hospital revenue cycle Improve revenue cycle performance at
management EMC

Problem situation (B)

Develop our understanding of how IT-
Area of Concern (A) ¢ Health-IS enabled information management can
support a hospital revenue cycle

e Information management = Develop Polycentricity Theory to inform
Theoretical Framing (F) theory our understanding of information
e Transaction Cost Theory  management in complex organizations

1.4 Summary of Dissertation
The following structure of the dissertation summarizes the argument:

e Part A: Setting the Stage
o Chapter lintroduces the research setting, the research approach, andythe ke
contributions of this research.
o Chapter 2 discusses the revenue cycle in a hospital and destwbestivities

involved in each stage. It also discusses the inherent complexitg ofienue cycle,

% The notations P (problem situation), A (area afaan), and F (theoretical framing) are drawn fréheckland,
P.B., and Holwell, S. 1998. "Action Research: ItatiNe and Validity,"Systemic Practice and Action Research
(11:1), pp 9-21.
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the challenges of managing information within and across orgamahtooundaries,

and the role of IT. This lays the foundation for the first research question.

e Part B: Theoretical Foundations

(0]

Chapter 3 discusses the nature of information in organizations anevsesigant
theories on information management. Next, it presents a critiqueaditianal
approaches to information management. This allows us to identifyigapsgrent
understandings and state the foundation for developing our theoretical contribution.
Chapter 4 provides the conceptual foundations of the transaction cost apfwoac
organizational analysis and then presents related literature, iINpresents the role
of information systems and information management in transactidnaocasysis.
Subsequently, it considers the limitations of the transaction cqstoagh to
information systems, which leads us to explore a complementasytdeunderstand
information management in complex organizations.

Chapter 5 provides the additional, new theoretical framingrdaewing the
conceptual foundations and current applications of Polycentricity Theory habéec
highlights the key theoretical elements of Polycentricity Theand identifies a
research opportunity to use the theory to understand informationgeraeat in

complex organizations.

e Part C: Empirical Foundations

(0]

Chapter 6 describes the research setting and the overall redeargn. This chapter
also describes our application of action research methodology, collabgredctice
research, and our employment of the principles of canonical action research.
Chapter 7 details the problem context, the problem-solving cydesngaged in, and
the areas and sequence of the involved interventions.

Chapter 8 presents the approach to data collection and data amatyssrésearch

cycle.

e Part D: Theory Development

o Chapter 9 draws on Polycentricity Theory, Transaction Cost Thendy,eagisting

theories of information management to develop an initial concepatiaih—

Information Polycentricity Framework (IPF)—that can help exptae challenges of
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information management in complex organizations and lay the foundatiurttoer
theoretical development. The chapter discusses the premises and compoifdats of |

o Chapter 10 illustrates the detailed workings of IPF by applysfpur components to
information management in the revenue cycle of a hospital, EMQ, N@xovides a
detailed contextual account of ten interventions (grouped into fous)csanprove
EMC'’s revenue cycle as part of the action research stuatye&ch case, | interpret
the findings based on IPF.

e Part E: Theory Evaluation

o Chapter 11 evaluates IPF based on the empirical results fronctiba eesearch
interventions at a hospital and based on conceptual notions of theory.

o Chapter 12 discusses the study’s contributions to theory and praatidejts

limitations.
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2 THE HOSPITAL REVENUE CYCLE

In this chapter, | describe the context of our research: the reveyele in hospitals. First, |
describe a typical revenue cycle and highlight key stages and iastithiat are involved in
delivering health services to patients. Next, | discuss the comalaese of the revenue cycle and
identify some challenges related to managing information. Subsequently, | diseuske of IT

in healthcare delivery in general and in the hospital revenue cycle iticp@r. Finally,
drawing on a discussion of how IT-enabled information management can supportéhaerev

cycle in a hospital, | present the first research question.
2.1 The Revenue Cycle in Hospitals

With hospitals facing stricter regulations and billing requiresefiom public (that is,
governmental) and commercial (including for-profit and not-for-prafitiyd-party payers,
revenue cycle management has become critical to hospital pentenfl@auscher and Wheeler
2008). As a result, most hospitals in the United States arettgirfind ways to implement
effective revenue cycle management practices, although mahgrofdtruggle in their efforts to
do so. The revenue cycle involves all activities related to delydnealthcare services to
patients and receiving payment for those services (Berger Z@® and Minugh 2004;
Rauscher and Wheeler 2008). Thus, the revenue cycle begins wherrd pata physician
determines the need for a medical service and ends when tigeshasociated with the service
have been resolved through the application of insurance payments, contrémivaaicds, write-
offs, or payments by the patient (Porn and Minugh 2004, p34). While the hasgifahanages
and executes the revenue cycle, the cycle itself is an iotrpest of a larger transaction
involving patients; a variety of payers including Medicare, Madjcand commercial insurers;
state and federal regulators; and other stakeholders such astingnslihical specialists,
laboratories, blood banks, collection agencies, and other service pro¥igene 2.1-1 provides

an overview of the various stages in a typical revenue cycle at a hospital.
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Figure 2.1-1 Revenue Cycle in a Hospital

A Typical Hospital Revenue Cycle
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Typically, the first stage of the revenue cycle is patieheduling, during which a scheduling
coordinator receives physician’s referral information for aepatand schedules an outpatient
procedure, test, or admission into the hospital. It may also involvigiagreligibility from the
patient’s insurance compafylhe next stage is patient registration, during which a retjstr
clerk verifies the patient’s contact and insurance informatioteatel appropriate co-payment,
and registers the patient using the hospital’'s EMR system. @uéséy, the patient encounter
occurs, during which a physician on medical staff examines tienpaconducts any scheduled
procedure, or admits the patient for surgical intervention or contiobsdrvation. Clinical
documentation occurs next, during which a nurse documents all the exansnarocedures,
and medical services provided to the patient. In the subsequent statiealncharge coding, a

coding specialist receives the documented procedures from theandrseeates standards-based

% In some hospitals, a scheduling coordinator cotsdtie insurance eligibility verification; in othepspitals, the
registration staff conducts the verification.
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codes according to appropriate diagnosis-related grouping (referr@sl DiRGs). During the
billing stage, a billing clerk receives the coded charges, gesettaims, and sends the claims to
the patient or to third-party payers such as Medicare, Medicail,cammercial insurance
companies (including for-profit and not-for-profit), as appropriatexiiy payment posting, the
business office receives all payments from the individual andhiregarty payers and posts
relevant information to the patient’s account. During the reveacevery stage, a clerk in the
business office follows up with patients (or their insurance prosjdéar late or denied

reimbursements.

Each of these stagesnvolves several activities performed by one or more individirals
different functional departments within the hospital. However, theesgepartment may handle
more than one activity (for example, a hospital’s business affi@g handle payment posting
and account recovery). Table 2.1-1 shows the major stages in theeayele, and examples of
specific activities involved. A brief description of these activities follows.

Table 2.1-1 Stages and Activities in a Typical Revenue Cycle

Revenue Cycle Stages | Brief Description of Activities

1  Patient scheduling ¢ Receive referral information from physician
e Schedule patient for a procedure, test, or admission

2 | Patient registration e Enter/update patient information
¢ Verify insurance benefits coverage
¢ Collect co-payment, as appropriate
¢ Verify procedure pre-authorization from insurance provider

3  Patient encounter ¢ Patient’s meeting with a physician (or clinical staff) fioedical
examination, diagnosis, and performing a scheduled procedure

4 Clinical documentation e Document all procedures and medical services provided to patient
5 Medical charge coding e Code charges based on standards

6 | Billing e Generate and review claim-related information

* The exchanges, and flow of the associated infdamabccur not only within the revenue cycle, bigoawith

external entities such as insurance payers, clisjpecialists, blood banks, laboratories, and oleevice providers.
However, for the sake of simplicity, Figure 2.1-ded not depict these linkages and interactions esxternal
entities.
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e Submit claims to appropriate payers
¢ Resubmit denied claims after modifications
7 Payment posting e Manually or automatically post claims to patient account

8 | Revenue recovery ¢ Follow-up with payers
¢ Negotiate discounts
¢ Arrange for debt collection
o Write-offs

2.1.1 Patient Scheduling

The first stage in the revenue cycle is patient schedulifygically, a scheduling clerk receives
referral information from a physician, contacts the patientsahddules an outpatient procedure
or admission into the hospital. Some hospitals have centralizedusicigein which a dedicated
department handles the scheduling responsibilities for all patiehtle @ather hospitals have
distributed scheduling in which individual clinical departments handhedsding for their
patients (for example, an X-Ray laboratory that schedules patreteépendently). Scheduling
may also include verifying insurance eligibility (that is, chagkif a pre-authorization approval
or medical necessity certification from payers is availat®®me insurance payers require the
eligibility verification before conducting particular procedurasd in its absence, the payer may
refuse payment.

2.1.2 Patient Registration

Patient registration forms the basis of interaction with ptjeirrespective of whether the
patient comes for admission (for example, to deliver a baby) @nfautpatient procedure (such
as a blood test or a CT-Scan). Upon arrival at the hospital atitenpmeets a registration clerk
who collects key demographic information, including name, socialirisgcnumber, and

insurance benefits coverage. If a patient’s record alreadysarighe hospital’'s EMR system
(because of a prior visit), the clerk verifies and updatesifoemation. This information serves
as foundation for payment of services. During this interaction thghpatient, the registration

clerk also collects any co-payment as determined by thenpatinsurance coverage, and enters

® Patient scheduling is only relevant for inpatieotstpatients, and nursing home patients. In ca&#Roand walk-in
patients, no scheduling is involved.
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this point-of-service collection information into the EMR system. dlbek also verifies that any
pre-authorizatiorfs(if required by an insurance payer) are available beforeptiog the patient.
Upon completion of registration activities, the clerk allocatesteept account number and a
patient tag that are unique to that visit. The hospital staff theepatient account numBen
subsequent stages of the revenue cycle, including patient encountenedtation, coding, and

billing.
2.1.3 Patient Encounter

Once a patient has obtained the necessary pre-authorization apptiogategistration staff
completes registration-related formalities and releasespétient to the clinical staff. The
clinical staff then begins preparations to provide medical sswic the patient. An outpatient
receives the scheduled procedure (for example, an X-Ray, a&1-8 a blood test) and can
typically go home after a brief observation period. In case of atient, a nurse transfers the
patient to a private room or a general ward for treatment andvaklise. If needed, the inpatient
may receive appropriate clinical interventions (for exampleknae surgery). Following
physicians’ orders, the nursing staff transfers criticepts to an intensive care unit (ICU) and
relatively stable patients to an observation ward. Once the pa#ieavers sufficiently, the

hospital discharges the patient to home or community setting.
2.1.4 Clinical Documentation

Clinical documentation includes a physician’s orders on primary diggreoghysician’s notes
about any associated diagnosis, nurses’ notes on procedures anteriteand any other
material relevant to billing for the medical services providethé patient. Accurate and timely
clinical documentation is critical for revenue cycle managemiérgnsures that all medical
services (and materials) provided to the patient produce payabtascl@ften there are

procedures-to-charges gaps. For example, while the nurse respomsidiri¢al documentation

® If a pre-authorization approval or medical nedgssértification is required by the payer but net yeceived by
the hospital, the registration clerk may ask thigeepato wait until it becomes available or signagreement to pay
personally in case the insurance denies paymeitéomedical services.

" A patient may have multiple account numbers, laghevisit refers to only one patient account numblewever,
a patient returning within a specified period (tally 24 hours) for a follow-up visit or to reparhmitigated or
adverse symptoms is usually allocated the sameniatcount number as for the previous visit.
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includes an X-Ray (such as, for a broken bone), the application afstepktast may not be
included in the list of services provided. This would ultimately teauh missed charge and loss
of revenue to the hospital. If a nurse identifies such cases qustidymay amend the clinical
documentation. In addition, the physician may fail to provide aczudignosis-related
information (for example, ordering tests for diabetes without mentiothegreason) or to

document such information in a timely manner.
2.1.5 Medical Charge Coding

The coding specialist (coder) typically receives the phgsgiorders related to diagnosis and
the nurses’ notes on procedures and treatment within 24 to 48 hourpaditeit discharge.
These clinical documents could be hand-written, transcribed anddprantavailable digitally in
real-time in hospitals that have implemented CPOE. The codemsevie documentation to
identify the elements required for accurate medical c8dygusing classification standafds
approved by the Health Insurance Portability and Accountabilityofhd996 (HIPAA). In case
of missed charges (for example, a patient gets an X-Ray bvoken bone, but the charge for
application of plaster cast or wound dressing may be missing)ottex coordinates with the
physician or nursing staff to clarify. Typically, there idag of three to five days (after the
patient discharge) before the coders begin processing chargagéoticular patient account.
Late or incomplete reporting of clinical documentation and erimorsoding (for example,
applying the wrong code for a procedure) are the most comraoasisif these errors remain

uncorrected, the hospital cannot claim reimbursement from the insurance payers.
2.1.6 Billing

After all charges for any service or procedure provided to argaire coded, a billing specialist

collects all patient accounts that are ready for billing, generati®ss;land reviews them. In case

8 According to American Health Information Managemekssociation (AHIMA), medical coding is the
“transformation of narrative descriptions of disess injuries, and healthcare procedures into numeri
alphanumeric designations (i.e., code numbers).cbade numbers are detailed in order to accurategribe the
diagnoses (i.e., what is wrong with the patient) #me procedures performed to test or correct tésgnoses.”
[http://www.ahima.org/codind/

° For more information on coding classification stards, seéttp://www.ahima.org/coding/standards.aspx
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of any editf’ (for example, missing payer information for a particulaigmataccount), the
billing specialist contacts the relevant department (in thiamgke, registration) to seek
additional information. The claims are typically bundled togethersaibanitted to the patient’s
payer. For self-pay patients, the billing occurs separately—inehiouthe billing department or
outsourced to an external provider. The billing department also gescéegnied claims, often
requesting reconsideration from the payer with additional infoamatiom the physicians,

coders, or registration staff.
2.1.7 Payment Posting

Payment posting involves receiving payment for all clainosnfvarious payers. It can occur
through an electronic process (as in case of Medicare) or manAabysiness office clerk

updates patient accounts to reflect all received payments andotoalti@lowances (that is, pre-
agreed discounts negotiated between the hospital and a payer).rRayeatsny some claims for
reasons such as late submission, insufficient documentation, and codiagrasis errors. The

billing department typically reviews such cases, follows up witter departments to provide
missing or additional documentation, and resubmits claims, if allowed by a arpeayker.

2.1.8 Revenue Recovery

Different payers have different rules for reimbursement. Fompieg Medicare reimburses any
“clean” claim (that is, with no errors) usually within two Wegwhile other insurers may take
between two weeks and two months to send reimbursement checksc{ammnétepayments) to
the hospital. Inaccuracies in claims lead to delayed paymentewHatl for self-pay accounts
typically occur on a monthly cycle. A business office clerkymagotiate discounts or easier
payment terms with some patients to encourage them to pay theéalmount. Any account
becomes delinquent if it remains unpaid for a specified period (typically over 12)0) dagt may
then be referred to an external collection agency for balanogemc Finally, after exhausting
all attempts of revenue recovery, the business office may write off somenat@lances.

19 An edit is the outcome of an automated check itifatms a billing specialist of an error in the iofa Vendors

such as 3M provide software that scrubs the cldaimsheck for inaccuracies (shown as billing edlsfore

transmitting the claim to the insurance companid® list of edits is configurable, i.e., the billirspecialists can
define which inaccuracies will be “caught” by theftesare. For example: a patient name has to mastlen

subscriber name, and if it does not, the systerhshidw it as a billing edit and this error mustdwgrected before
sending the claim to Medicare or other third-paayers.
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2.2 The Complexity of the Revenue Cycle

A recent World Health Report, published by the World Health Org#bpiz, refers to the

healthcare sector as “extraordinarily complex” (Wim Van keghe et al. 2008). Drucker (2002)
described hospitals as “altogether the most complex organization devesed.” EXxisting

literature has also viewed hospitals as complex systemsk (P0$; Rouse 2008; Tan et al.
2005). This view draws on Complexity Theory, which defines a complstersyas having a
large number of interdependent parts that together work as a whoseeamierdependent with
larger organizational structures or external environments (Simon; IB@impson 1967).

Following these definitions, hospitals are complex system$fieashave many interdependent
and interacting parts that are also interdependent with thenakésmvironment (Tan et al. 2005).
The discussion of challenges in various stages of the revenledrtyiee previous section attests

to this complexity.

However, hospitals are unique in their complexity. Explaining this unigseméalvey (1981,
pl7) reflected,

A hospital has few characteristics which find exact paraltelbusiness firms.
The structure itself, the multiplicity of professional viewpaoirise effects of
status [for example, physicians vs. other hospital staff] are easily
accommodated within profit-seeking firms. Even the number of acapabte of
influencing policy would create chaos in business firms.

Hospitals face a constant struggle to manage restrictions anchdiemplaced on them (Malvey
1981, p22). The restrictions arise from federal and state agepoiéessional organizations, and
public groups that limit activities of hospitals through reimbursenpaticies, regulations,
licensures, accreditations, and reporting requirements. The dema&ld$ram the increasing
need for medical services by the local community, which ssesise scarce resources of
hospitals (Malvey 1981, p23). Moreover, the physicians and nurses coheensetves with
treating patients, not primarily with the cBsof treatment, leaving the problem of managing

efficiency, cost containment, and service volume to the finandrairastrators (Malvey 1981,

1 This dichotomy of authority protects ethical calesations in care delivery, as pragmatics or ecéc®uo not
determine the quality and quantity of care to aepat Malvey, M. 1981Simple Systems, Complex Environments:
Hospital Financial Information SystemBeverly Hills, CA: Sage Publications.
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p23). In addition, the super-specialized and fragmented nature of heslttacge volume of
transactions, and the need to integrate new scientific evidemcerattice further complicate
information management (Chaudhry et al. 2006). These unique chataxtesi the healthcare
sector place a heavy load on financial and clinical management—thesfect, the entire

revenue cycle—in hospitals.

Further, a typical revenue cycle exhibits multiple levels ompglexity—both internal and
external. At the internal level, the revenue cycle involves coatidim between various
functional departments, some that are directly associated Wiilsat decision making and
patient care, and others (such as registration, billing, documentaiiting, and business office)
that support delivery of care to the patient. To provide care fgpieal patient, these internal
departments interact with each other and with other organizationaltrdepés such as
administration and finance. These departments exchange complex atfornthat relates,
directly or indirectly, to patient care. For example, an ERives trauma or accident patients,
stabilizes them and, depending on the patient’s condition, dischargesattherits them to an
inpatients facility, or transfers them to a larger hospitiéh improved critical-care facilities.
However, a typical ER encounter involves not only the ER physiciadsharses, but also a
large team of clinical, technical, and administrative personhel support delivery of care to

each patient. As a result, the related decision-making becomes highlyegompl

At the external level, some functional departments interact avittariety of payers, clinical
providers, laboratories, billing service providers, and collection agené&ior example, the
billing department in the hospital that we studied interacts witarigty of payers, among them
about a dozen different insurance payers, including Medicare, Medit@dGeorgia state
government, the Georgia prisons department, and the department oh¥eAéfiars. For each
payer, a separate contract prescribes payments for each doedrokatge item for a patient.
Some services, such as billing and initial follow-up for selfipgypatients and laboratory have
been outsourced. Thus, for each patient encounter, the process not onlgsngelivering
clinical care at the hospital, but also communicating careeckiaformation to several internal
and external partners. This inherent complexity of healthcareedelmay explain why many

hospitals increasingly use IT to improve their operations.
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2.3 Managing Information in the Revenue Cycle

A hospital revenue cycle is highly information intensive (Anderson 1398W involves
managing large amounts of clinical and administrative informationdidsussed earlier, the
revenue cycle involves collaboration across administrative andatlibaundaries (Kohli and
Kettinger 2004), which leads to increasing levels of informatiaquirements. Healthcare
delivery for any patient requires information exchanges betwkanat departments (such as
radiology, physicians, and nursing), administrative departments (suelgiatration, billingand
business office), and with a variety of payers, clinical providetsratories, billing service
providers, and collection agencies. Thus, managing exchanges of lamgh amount of clinical
and financial information relating to even a simple patient encobeigomes demanding, and
any attempt to improve related practices is extremely challenging

The challenge of managing information in hospitals becomes evetergleause hospitals
typically utilize IT to a varying degree to fulfill the nlcal, administrative, and financial
activities associated with care delivery. This heterogenddugnablement—including an
assortment of IT and non-IT systems across the revenue cyededtsr in fragmented
information as various actors collect and distribute information udiiifigrent systems. These
assorted IT systems often have different architecturesydimg user interfaces, application
servers, and back-end databases. These IT systems may also tmmetple legacy operating
systems, applications, and databases. Over time, the heterogemeityomplexity of these
systems increases as the IT departments try to extendofuadiy by customizing or by

integrating with other systems.

In our investigation of the revenue cycle at EMC, we identifigd types of information
management: one that supported individual revenue cycle activitieanatider that supported
the organization of the revenue cycle. The first type focusetleondntent of the revenue cycle
activities, matched information availability with requirement doparticular activity, and thus
directly supported the revenue cycle. For example, billing involvdéatmlg medical charges
for a patient after those charges have been coded using stabdsedsprocedure and diagnosis-
related grouping as prescribed by Medicare, matching chargemition to that patient’s

account information, generating billing claims, reviewing anyep#ons (such as incomplete
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payer information), and submitting the claims to appropriate payecanitrast, the second type
of information management helped coordinate and organize the oveexdlieecycle. This type

of information management can facilitate workflow across thentevecycle and, if needed,
enable changes to make the workflows more effective andegifidror example, a billing clerk
may provide feedback to a registration clerk about errors gexkeduring patient registration;
this can reduce similar exceptions in the future and improve efficiendgiofst processing.

2.4 Role of IT in the Revenue Cycle

Information technology can support the hospital revenue cycle bitefaleg management of
clinical, administrative, and financial information within the hosp#ald with external partners.
In recent years, IT has played an important role in managing@odinating health services
(Chiasson and Davidson 2004). Although the use of IT in healthcare dgeei laehind other
industries (Menon et al. 2000; US Congress 1995), application of IT ithtaa has grown in
recent years (Thompson and Dean 2009). This trend has the potentraprtwve cost-
effectiveness, quality, and accessibility of healthcare ser\iChiasson and Davidson 2004,
Devaraj and Kohli 2000; McCullough et al. 2010; Schoen et al. 2006), aredafteincreasing
calls to further exploit emerging IT to improve healthcareveeji (Tuttle 1999). IT has also
opened up new possibilities of “e-health” through telemedicine and egpadient monitoring,
thus allowing delivery of health services beyond the traditiphgsician’s office or hospital

settings (Chiasson and Davidson 2004).

To discuss IT's role in healthcare delivery in general andhé hospital revenue cycle in
particular, we use Davenport’s (1993) framework that discusses tioeis/avays in which IT
can improve an organization’s performance. He suggested nine categmiesenting areas of
opportunity for IT-enabled process innovation (Davenport 1993, p50). Usimdramework,
Table 2.4.1 provides examples of the role of IT in the hospital revenue cycle.
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Table 2.4-1: The Role of IT in the Revenue Cycle

Role of IT Examples Related Revenue Cycle Stage/s)

¢ Electronic prescribing by physicians for outpatients, and

_ Eliminating delivered directly to pharmacpdtient encountgr
1 Automational human labor from _ ) ,
a process o Computerized checking for possible harmful drug

interactions patient encountgr
Capturing process . .. .
. P 'g P ¢ Digitized X-Ray, CT-Scans etc. through picture
information for

2 Informational archiving and communication systerpsijent
purposes of
encountey

understanding

Changing process

¢ Transformation from paper-based case record to EMR,
sequence, or

3 Sequential enablin allowing simultaneous viewing and real-time processing
.g (entire revenue cycje
parallelism
Closel ¢ Remote monitoring of post-acute and chronic patients in
oge y. home or community settingpdtient encountgr
4 Trackin monitoring N _ o
g process status and® Arqund-the-clock car.e for critically ill and injured
objects patients in ICU, monitored and managed by remotely
located intensivistgp@atient encountgr
Improvin . - . : . .
P . g Clinical decision-making systems, integrating a medical
. analysis of . . .
5 Analytical information and knowledge base, patient data and an inference engine to
. . enerate case-specific advipaiient encountgr
decision making g P Fay ¢
o Telehealth systems, delivering medical services over
Coordinating distance, facilitating knowledge sharing, and distributing
6 Geographical processes across complex diagnostic processes and medical decision
distances making across healthcare organizatiqueiént
encountey
Coordination ¢ EMR systems, allowing clinical and non-clinical hospital
7 Integrative between tasks and staff to view and exchange patient care related
processes information entire revenue cycje
¢ Centralized health portals, allowing healthcare
Capturing and professionals and patients to share and analyze
8 Intellectual distributing information, complete transactions and workflow, and

intellectual assets  collaborate using email and other internet applications
(entire revenue cycle

Eliminating ¢ Personal health records, allowing individuals to maintain

9 Disintermediating 7 ) )
intermediaries and control access to health and medical history
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from a process régistration,patient encountgr

o Self check-in and registration by patients in dedicated
kiosks in hospitalsrégistration)

o Self-service appointment scheduling by patients
(registration)

Gurbaxani and Whang (1991) suggested a similar framework outliningdie® of IT in any
organization: 1) operational, 2) transaction processing, 3) decision supporgnipring and
performance evaluation, and 5) documentation and communication. One catiraais upon
their framework to describe the role of IT in the hospital meeecycle. As frameworks like
these suggest, IT can play an important role in information managemiket hospital revenue
cycle. For example, most EMR systems have built-in or add-on modiéts facilitate
information management. Some of these EMR systems may have littkagdiagnosis-related
grouping application to facilitate the documentation and coding aetivii coding clerk can use
this application to identify appropriate codes to charge forticpkar procedure (for example, a
knee arthroscopic surgery). IT-enabled information management can salsport the
organization of the revenue cycle by sharing activity-levelrmation across different stages of
the revenue cycle and identifying opportunities for improvement obveeall revenue cycle.
For example, the billing clerks can use an IT application (whictdcbe a module in the EMR
system, or a dedicated application) to share exceptions identifisdecific claims (such as
missing or incorrect payer information) with the registratiterks. This sharing of information
across the revenue cycle can reduce delays in processingiro$,clmprove cash flow (by

reducing rejected claims), and thus improve overall hospital performance.

The increasing role of IT in health delivery is also representethe growing literature on
health-1S (Chiasson and Davidson 2004; Cho 2007; LeRouge et al. 200€em special issue

in theJournal of the Association of Information Systéfebruary 2011), a forthcoming special
issue ininformation Systems Resear@nd focused journals on health informatics such as the
Journal of American Medical Informatics Associati@present this increasing focus on health-
IS. However, the main emphasis of existing literature has b@eimmproving clinical 1S,
including EMR (Davidson and Chiasson 2005; Hanseth et al. 2006; Lapodhfigard 2005),
CPOE (Davidson and Chismar 2007), PACS (Paré et al. 2005), clibécadion support
(Devaraj and Kohli 2000), and telemedicine (Cho and Mathiassen 2007;tRér@@07; Paul
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and McDaniel Jr. 2004). The preponderance of clinical IS (mosigted to the patient-
physician encounter) in the examples shown in Table 2.4-1 also supodbservation. A
recent study of hospitals in Florida may point to the reasorhieremphasis of IT on clinical
decision-making systems. In this case, Bhattacherjeb €087) found that adoption of IT in
healthcare had differential performance effects and only clitiicdad a significant positive
impact on the hospitals’ operational performance.

The literature on non-clinical IT-enabled information managemesgasse. Despite the fact that
automation of billing activities was among the first IT appi@ma in hospitals (Fisher 1984,
Lindberg 1979), and billing remains among the most commonly usedpplications by
physician offices and hospitals (Audet et al. 2004), it is unforéuthet littleattention has been
paid to IT-enabled information management in the revenue cycle ihewiéh-IS literature.
While most EMR systems have functionality relating to the magecycle (such as billing,
registration, and automated payment posting) that is built in o@l@ihs add-on modules, few
applications integrate the entire revenue cycle or enable agiaegion through identification of
improvement opportunities in revenue cycle workflows. In addition, althougleripart’s
categories about the role of IT in organizations apply to dina&s well as non-clinical
information management in the hospital revenue cycle, we did not fingtadies that focus on
such applications. Because of the under-emphasis of current heétdrd&ire on information
management in the hospital revenue cycle, there is no comprehensive viemgdiTusi support

or reorganize the revenue cycle.
2.5 Research Opportunity #1

Information management is fundamental to healthcare deli@hgudhry et al. 2006). It plays a
critical role in preventing and minimizing errors, coordinating @meng settings, and ensuring
that relevant and accurate healthcare information is availalde weded (Chassin and Galvin
1998). However, as discussed in the previous section, information managenheaithcare
organizations is highly complex. Although the literature on informatieanagement in
organizations has provided significant insights into the nature and grad¢emformation
management in general (Daft and Lengel 1986; Galbraith 1974; 197Wiabkdn and Sgrensen
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2008; Mintzberg 1979; 1980; Ramaprasad and Rai 1996), our knowledge of hgiexom

organizations such as hospitals manage information is still limited.

Information technology can play an important role in the revenuee dyglfacilitating the
management of clinical, administrative, and financial informatiahiwithe hospital, and with
external partners. IT can support individual activities in the revaryode and facilitate
organization of the overall revenue cycle to improve the efficieficlre underlying workflows.
Unfortunately, the current research focuses more on clingaand to a lesser extent on
individual parts of the revenue cycle. Therefore, contributing to thehkialliterature, this

study’s first research question is:

RQ1: How can IT-enabled information management support the reenue cycle in a
hospital?
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» PART B: THEORETICAL FOUNDATIONS

This section describes the theoretical foundations for this study, which incluidddireng:

Information Management Theory (Chapter 3): This chapter discusses the nature of
information in organizations, and reviews extant theories on infamatianagement.
Next, it presents a critique of traditional approaches to infeomahanagement. This
allows us to identify gaps in current understandings and stateothedtion for
developing our theoretical contribution.

Transaction Cost Theory (Chapter 4). This chapter provides the conceptual
foundations of the transaction cost approach to organizational analisit, | consider
the role of information systems and information management irattos cost analysis.
Subsequently, | consider the limitations of the transaction cost apptoacformation
systems, which leads us to explore a complementary lens tostarkerinformation
management in complex organizations.

Polycentricity Theory (Chapter 5): This chapter provides a new theoretical framing by
reviewing the conceptual foundations and current applications of Polgagniiheory.
The chapter highlights the key theoretical elements of PolyceyntTheory and
identifies a research opportunity to use the theory to understand atifmnnrmanagement

in complex organizations.
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3 INFORMATION MANAGEMENT THEORY

In this chapter, | first review two broad schools of thought regarding the nature of information in
organizations: one focusing on the transmission of messages (objectiveangeth)e other on

the content of messages (subjective view). Next, | reviewt dbkeories on information
management in organizations. For each of these theories, | discuss how they can lead to different
organizational configurations. Finally, | present a critique of traditional approaches
information management. This allows me to identify gaps in current understandings and state the

foundation for developing theoretical contribution.
3.1 Nature of Information in Organizations

Organizations produce and consume information for operational and stiauegoses (Feldman
and March 1981; Ramaprasad and Rai 1996). Although information is irttegna functioning
of any organization, there is still substantial debate abonoéaitse (Lee 2010; McKinney Jr. and
Yoos 2010; Mingers 1996). A wide variety of literature, ranging frononemics to
neurosciences to business management, has reflected on theohatdioemation (Dayan and
Abbott 2001; Galbraith 1974; Radner 1992). Organizations are fundamemfaiynation-
processing systems, structured to achieve specific goals amtisednof individuals and teams
that process information using available communication tools (Letital. 1994). This
information processing view of organizations draws on General Sys@msry (Von
Bertalanffy 1950) and Cybernetics Theory (Weiner 1948) to desdrdye organizations
function. According to this view, organizations are conceptualizetreams of information and
information processing activities, linked dynamically to the intesind external environment by
information flows (Kmetz 1998, p3). Following Mingers (1996), | review broad perspectives

on the nature of information in organizations.
3.1.1 Objective View of Information

From an objective viewpoint, information is an independent entity wshown structure
(Mingers 1996). This viewpoint draws heavily on the theory of infaonatransmission from
the engineering perspective of the early telephone and telegndpisty (Shannon 1948;
Shannon and Weaver 1949). Their thinking formed the basis of a sagtifportion of the later
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work on information processing and management theories. Their repitesemf information
only concerned the transmission of messages, and not the content ofirdoation (Alluisi
1970). The proponents of this view—referred to as the telemetry sochdohetz (1998, p4)—
focused almost entirely on the bandwidth capacity and signalyobdiibe transmission medium.
Accordingly, information equaled processed data, and “signdlJass the principal criterion to
gauge the efficiency of the transmission medium (Shannon and WEB@Y. Further, the early
telemetry theorists considered “information gain” to be identioal'uncertainty reduction”
relative to an unspecified previous level of knowledge (Kmetz 1998 3&y6). Hintikka also
defined information in terms of reduction in the receiver’'s unceytaind focused on measuring
the amount of information rather than its content (1968, p312). Thus theetglesghool’'s
perspective assumed that information is devoid of context or meanirdpewnds from data that
is processed for a specific purpose—namely for delivering ssage and thus closing a
connection (Kmetz 1998, p4; Mingers 1996). McKinney Jr. and Yoos (2010) refer to thiasriew

the “token view,” in which information is indistinguishable from data.

3.1.2 Subjective View of Information

From a subjective viewpoint, information is contextual and concerngerdoamnd meaning. The
proponents of this view—referred to as the content school by Kme®8,(pg)—distinguished
between data and information and considered information as represemtfatiata structured
into meaningful symbols. This school also involves extracting medrongstreams of received
data as well as acquiring and processing information for idacismaking (Kmetz 1998).
Applying this thinking, Farace et al. (1977) defined information agépatecognition in matter
and energy flows.” Thus, a stream of symbols lacking any digxterpattern lacks information;
therefore, uncertainty is a lack of pattern or randomness strtb@m of matter and energy flows
(Kmetz 1998, p5). Farace et al. (1977, p23) also pointed out that informagpiendseupon the
perceiver and that no “objective” patterns exist that universahstitute information. Nauta
(1972, p222) considered the pragmatic nature of information by makingat that the
uncertainty to be reduced is relative to particular goals and purpidsssview considered the
actual content of messages by recognizing that what they cémasyneone will depend upon
that person’s prior knowledge and expectations, rather than beingroedconly with the

amount of information (Mingers 1996).
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Applying a behavioral and social science perspective, MacKay (1968) defined information
as some change in the cognition of the receiver, thereby explimtibrporating meaning into
information theory. Following this line of thinking, Checkland and Schol®9() defined

information as the outcome of data and meaning. Accordingly, mg=athat we perceive from
information are socially or behaviorally mediated (Kmetz 1998, p5jhéurdifferent observers
may generate different information from the same data givein differing values, beliefs, and
expectations (Lewis 1993). In developing the theory of meaningitdimgy systems, Luhmann
(1990) extended the notion that meaning generates information and #rahgis not primarily

content but a function of selection. Similarly, some proponents of the content schoahgacus
the social processes involved in communication, argue that informagiamoti only the

communicated content but the interpretation mediated by the comigxXbeus on attributions

made to nonverbal cues as well as the message itself (Kmetz 1998, p5).

Taking a different philosophical perspective within the content schoelsky (1981) viewed
information as a causal component of knowledge. Accordingly, signaisinéormation about
their causes and origins (Mingers 1996). Dretske defined infaamats the propositional
content of a signal, thus focusing on “what” the signal transmhiss View differed from
MacKay (1956; 1969) and Luhmann’s (1990) view in that it considered infermais a
generator of meaning instead of meaning generating inform@imgers 1996). Ciborra (1993,

pl12) argued for a similar perspective on information:

Information is not simply interpreted data; rather, it is aguarent to convince
other decision makers. To be effective, it must have attributes diiam
exactness, clarity, etc.: rather than being purely objectivaeugt be convincing
and adequate to the situation at hand.

Semiotic theories (Morris 1938; Stamper 1973; Stamper 1997), focositige production and
interpretation of meaning, also relate to the subjective viewfofrmation. Semiotics refers to
the study of signs and includes their representation, sigmicatnd communication in a social
context. The semiotic perspective suggests four types of infiommat) empirical, relating to
signal properties and transmission; b) syntactical, relatngystems of signs or symbols,
including their relationships; c) semantic, relating to meamhgigns or symbols; and, d)

pragmatic, relating to negotiated usage of signs or symbols (Mingers 1996).
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One can also consider information (and consequently, information manapefrnt a
transactional perspective. As this perspective turns out to beydarty important for the
development of our theory, | will discuss the transactional viewfofmation (and information

management) in detail in Chapter 4.
3.2 Information Management in Organizations

Information management refers to the application of managemeacigbeis to the acquisition,
organization, control, dissemination, and use of information relevant tdfdutive operation of
organizations (Wilson 1997). Information management is criticalgarozational performance.
Therefore, organizations continuously strive to improve information mareageivoth within
organizational boundaries and with external partners. As a resulfiizatyans select different
configurations to align information requirements to information afdity. In this section, |

discuss key theories on information management that relate to this alignment.
3.2.1 Information Processing Model (March and Simon 1958; Galbraith 1974, 1977)

Drawing on March and Simon (1958), Galbraith analyzed the complexitinformation
processing in organizations (1977, p36). Galbraith considered the rdigtidmstween task
uncertainty and variation in organizing modes and proposed a model linigagizational
performance to information processing. The model suggested that, réhéergthe task
uncertainty, the greater the amount of information that must be psatesmong decision
makers during task execution in order to achieve a given level folpence. Galbraith argued
that the basic effect of uncertainty was to limit the gbiiif the organization to preplan or to
make decisions about activities in advance of their execution (1977, p®de Balbraith’s
concept of uncertainty referred to a lack of information, he definedtanty differently from
the telemetry school and considered it a general problem of mewaiting the context of
organizations (Kmetz 1998, p6). Galbraith argued that uncertaintt isherent in the task, and
therefore task analysis alone cannot determine the degree of aimgerHe considered
uncertainty to be the difference between the amount of infavmagiquired to perform the task
and the amount of information already possessed by the organiZEion ©37). Accordingly,
two factors determine the information required for a task: &)nture of a task, in terms of

diversity of goals and the internal diversity of the organiratind 2) the level of performance
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required. Thus, greater task uncertainty requires greater neiafbofonation, and higher level of
organizational performance necessitates considering more altesnamore variables, and more

variables simultaneously (1977, p37).

Based on this argument, Galbraith (1974; 1977) proposed two general stesiggies by which
organizations can fill the information processing needs creatediniogrtainty. First, the
organization can reduce the need for information processing byngresdick resources and by
creating self-contained tasks. Second, the organization can dectlea capacity to process
information by building vertical information systems and by develogatgral relations.
Galbraith’s model was the first to explicitly consider an orgatnon’s performance in relation to

its information processing needs (Kmetz 1998, p6).

3.2.2 Information Contingency Models (Daft and Lengel 1986; Daft and Maiotosh 1981;
Tushman and Nadler 1978)

Tushman and Nadler (1978) built on the view of organizations as informatomessing

systems and extended this concept to develop a model of organizalésigit and structure.
They adopted the contingency-theory concept of “fit” betweennizgdonal components and
processes and argued that an organization is more effective whefoitaation processing
requirements match its information processing capacity. They stegigthat uncertainty facing
organizational units was a product of three groups of variables—sukaskitcharacteristics,
sub-unit task environment, and inter-unit task interdependence—which degdrnthe

organization’s information processing requirements. Based on themetion processing
capacity of organizational sub-units, complexity of information @sicg requirements, and
cost considerations, they suggested structures (such as rules and procexuries) @hd control

systems, and product teams) to coordinate activities of interdependent sub-units.

Drawing on organization theory, Daft and Lengel (1986) discussed tvio fleggsiirements to
organizational information processing: task uncertainty and task egliiyota distinguishing
between uncertainty and equivocality, they argued that the pringipgrlying reason for
organizational information processing was the need to cope witle ttves informational
problems. Hence, Daft and Lengel differentiated Galbraith’s (1974; T@ncept of uncertainty
from Weick’s (1979) concept of equivocality. Galbraith referred toettamty as absence of
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information. Thus, as additional information becomes available, uncgrid@cteases. Weick
defined equivocality as essentially synonymous with ambiguity—tistesxce of multiple and
conflicting interpretations about an organizational situation (Baft Macintosh 1981; Weick
1979). High ambiguity suggests confusion and lack of understanding butkof iaformation.
Thus, additional information is unlikely to reduce equivocality. From aformation
management perspective, Daft and Lengel’'s (1986) framework ssaggsesrategy in which an
organization uses existing workflows to maximize information abditia (and thus deal with
uncertainty). Further, the framework suggests another strategyein the organization develops
new workflows by incorporating information systems and developirgioeships with internal
and external partners to improve analytical capability (and thus deal with egjuioc

3.2.3 Organizational Structuring Model (Mintzberg 1979; 1980)

Similar to Galbraith (1974; 1977), Mintzberg argued that informationgsicg requirements
determine organizational structures. He suggested a typology atlealttype configurations of
organizational structures based on coordination mechanisms requiretifféoent types of
information processing: 1) simple structure, 2) machine bureaycrdt professional
bureaucracy, and 4) adhocracy. In addition, he suggested a fifth form—iseordilized
structure—in which any of these four forms can exist as sub-oh#ssuperstructure. Drawing

on Mintzberg (1979; 1980), we discuss these briefly here:

e A simple structureemerges in an environment characterized by low complexity ghd hi
uncertainty. It requires a high degree of centralization and ditgervision as the main
coordinating mechanisms.

¢ A machine bureaucracgmerges in an environment characterized by low complexity and
low uncertainty, as is the case in large organizationsqitines limited decentralization
with standardized work processes.

e A professional bureaucraogmerges in an environment characterized by high complexity
and low uncertainty. It involves work among autonomous specialists whoveachie
coordination through standardization of skills.

e An adhocracyemerges in an environment characterized by high complexity and high
uncertainty. It emerges when “the organization is structured iot& wonstellations to
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which power is decentralized selectively and which are freeotodmate within and
between them through mutual adjustment” (Mintzberg 1980). Here,néael for
collaboration in decision-making is high, owing to the expertise of the supaifbrt st

e Finally, adivisionalized formemerges as autonomous, market-based units within an
organization that can control their own decisions. It existshaggregate superstructure
that can split into sub-units according to custom, geography, prodtegory, or as a
solution to a specific problem. Coordination among such units occurs khroug

standardization of outputs (Mintzberg 1980).

From an information management perspective, Mintzberg’s (1979; 19&@virark can inform
organizational design strategies, as shown in Figure 3.2-1. Accordingigchine bureaucracy
is suitable for tasks with low uncertainty and complexity; an awfogc can provide
decentralized decision making for tasks with high complexity anértaioty; a professional
bureaucracy is suitable for tasks with high complexity and low rtaing/; and a simple

structure is suitable for tasks with low complexity and high uncertainty.

Figure 3.2-1 Mintzberg’s Organizational Structuring Model

Organizational Structuring Model (Mintzberg 1979; 1980)

Uncertainty

Low High
- i Professional
£ High Adhocracy
3 bureaucracy
E_ .
S Machine _
Q Low Simple structure
©) bureaucracy

3.2.4 Information Production and Consumption Model (Ramaprasad and Rai 1996)

Ramaprasad and Rai (1996) suggested an information management modeloiaiseal
continuous, complementary processes that are critical to eeg@mal performance: 1)
production (they used the term “generation”), which refers to ingeamformation about an
organization (for example, about entities or processes), and 2) qunsun{‘dissipation”),
which refers to creating organization from information (for examgkzrision making, plan
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formulation, and implementation). They proposed that, in effectivenm@#ons, there is a
symbiotic relationship between information production and consumption. Thuss poboluce
information about business phenomena by deriving meaning from stintli organization and
its environment. At the same time, actors consume information wiegntransform it into

stimuli that support and guide organizational action.

Further, Ramaprasad and Rai (1996) suggested that any mismatakerbgiroduction and
consumption reduces organizational performance. Therefore, an organinasbrensure that
the information production-consumption cycle is positively reinforeing that production and
consumption are balanced. They argued that “a positively reinfpiyole will result in a

continuously learning, effective organization; a negatively reinfgrcycle will result in a

decadent, ineffective organization.” Therefore, a cycle in whiodumtion and consumption are
balanced is functional; lack of balance manifests itself aidgionalities such as information
overload, information in jail, and misinformation. Figure 3.2-2 depictsethifeur scenarios

showing complementarity of information production and consumption in an organization.

Figure 3.2-2 Information Production and Consumption Scenarios

Information Production and Consumption (Ramaprasad and Rai 1996)
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3.2.5 Organizational Information Services Model (Mathiassen and Sgrensen 2008)

Mathiassen and Sgrensen (2008) built upon existing theories of informadicegement (Daft
and Lengel 1986; Galbraith 1974; 1977; Mintzberg 1979; 1980; Ramaprasadidri®&®aand

adopted information processing as an integrating concept in organizatesigh. Combining
the notions of information processing options and information processingremeeuis,

Mathiassen and Sgrensen (2008) outlined a contingency theory thainexplw organizations
design, consume, and provide information services. They suggested thadairdar exists as
services in organizations, which enact in response to specificmafion processing
requirements to support work, communication, and decision making within am$sa
organizational boundaries. Further, they suggested that informationiceseroccur as
heterogeneous portfolios of information processing capabilities eshahy people and IT.

Organizational actors evoke these information services to execute tasks.

Drawing on the concepts of uncertainty and equivocality (Daft agnbél 1986; Daft and
Macintosh 1981; Tushman and Nadler 1978) and on Mintzberg’s organizatiomeblisirg
model (1979; 1980), Mathiassen and Sgrensen (2008) distinguished betweentdiffexs of
information processing. Considering uncertainty, they suggesteddime types of information
processing focus on using readily available information (which ingdwe uncertainty), while
other types of information processing focus on producing new informatiaich( involves high
uncertainty). Considering equivocality, in some cases, an organizatomprocess available
information in a straightforward and standardized manner (which invédvesquivocality),
thereby allowing the organization to develop standardized approachess many tasks. In
other cases, the involved actors can have diverging or even dogflicterpretations of a given
situation (thereby involving high equivocality) which requires clodgeraction and dedicated
analytical effort to resolve the problem. Following this line binking, and drawing on
Galbraith’'s (1974; 1977) Information Processing Model, Mathiasseh Sw@rensen (2008)
proposed that a fit is necessary between information requirerfveitsh includes uncertainty
and equivocality) and the portfolio of available information services éhable delivery of
business services to the customer. Figure 3.2-3 shows the various types of infos@iatices.
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Figure 3.2-3 Organizational Information Services Model

Organizational Information Services (Mathiassen and Sgrensen 2008)
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The computational information services in Mathiassen and Sgreng008) framework
represent day-to-day processing of work that is low in equivgcatt uncertainty; adaptive
information services represent high equivocality and low uncertamgtworking services
represent low equivocality and high uncertainty; and collaboratieeniaftion services represent

high equivocality and uncertainty.

Most of these theories of information systems rely on contingermadels and have common
underlying assumptions of information requirements, information processidgorganizational
design options. Next, we discuss limitations of these theories ptaieig information

management in complex organizational settings.
3.3 Critique of Information Management Theory

Ciborra (1993) explored existing approaches to information systants lfy implication, to
information management and information) and distinguished between twodppazhches: the
datd? approach and the decision approach. In the data approach, Ciborra arguett tife
information systems is limited to analyzing and designingddia flows in an organization.
Further, the set of data obtained by examining all repors, find other sources constituted the
information needed by the management. This is consistent witerefamblings by Munro and
Davis (1977). However, this approach ignores the economic and socied whtinformation

12 The data approach corresponds to the objectiwe wieinformation (see Section 3.1). The decisioprapch
corresponds roughly to the subjective view of infation.
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production and consumption in organizations (Ciborra 1993, p111). The decision apgpweac
beyond these limitations and focuses on the role of information systereducing uncertainty
associated with the decision-making process. This approach—dramin§imon (1977),
Galbraith (1977), and Keen and Morton (1978)—is the dominant approach usedlyae

information production and consumption in organizations. However, this appreaghasizes
control and feedback rather than communication processes” (Ciborra 1993apdflerefore,
suffers from other limitations. Specifically, the decision-mgkiapproach to information

management tends have the following attributes:

e Individualistic: It focuses on decisions made by individual manddeegher than in a
collective manner. Most decision-oriented design strategies foculeomformation
needs and cognitive style of the individual decision maker (Ciborra 1993) pté&@2
though collective, coordinative problem-solving is the main task of orgamza
(Sproull and Kiesler 1991; Turoff and Hiltz 1982).

e Common goals:The decision-making approach assumes that all participants in an
organization share common goals; information problems related koexasution and
coordination are considered to be caused by environmental or technologieaiainty
only (Ciborra 1993, p112). Therefore, this approach ignores the presieaceperation
and conflict between participants during a decision-making proeess,it fails to
account for phenomena such as misrepresentation, resistancéyesdisctosure, lack of
transparency, and exercise of authority based on information (pl#i®gdtnot account
for opportunistic behavior by certain participants, which can resultadditional
information processing to ensure information reliability. Thus, theaside@cmaking
approach only considers uncertainty that characterizes the haskedhnology, or the
environment, and fails to consider uncertainty of a behavioral or strategic ntuisa. (

e Hierarchical: Drawing on Arrow (1974), Simon (1981), and Wiseman (1988), the
decision-making approach assumes that organizations are hieaartn nature. In
practice, however, one finds that “the boundary and structure of an @t@amiare not
indefinitely fixed: they change every time a manager implengemske or buy decision,

or he/she decides to integrate or disintegrate a stage of the fpvoduocess, an office

13 The increasing literature on Group Decision SupiBystems addresses this issue to some extentnosit
organizational contexts still reflect individualatec decision-making processes.
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or a department” (Ciborra 1993, p114). This assumption also suggestsah agttiority

in any organization that is responsible for making decisions. Haowevganizations
exist not only as large pyramidal structures that are managed as a bungdudralso as
a network of small firms, functional departments, work groupspseand informal peer
groups (Piore and Sabel 1984). Moreover, decision making and informatiagemaent
also occur at multiple levels within organizations and acrossnagtional boundaries.
However, the current literature on information management failactount for such

distributed and multiple-level decision-making.

In addition, Ciborra implicitly criticizes the focus on tasks imadttional approaches to
information management, including the decision-making approach. Marhesé tapproaches
reflect the traditional view of the firm (that is, they consitisk, instead of exchange, as the
basis of organization and organizational analysis). Consequently, \ga#hipational structures
designed around execution of tasks, the decision making and informgéiems become task
focused. However, limitations of this task-focused view become appabhemt considering IT-
enabled information flows within and across organizational boundaries. ekample,
technologies such as remote patient monitors, remote ICUs, andedatema extend the
traditional boundaries of healthcare organizations and, in effecg twiflocus the exchange-
based nature of decision making and information management. Patdandend their vital data
over telecommunication networks from their homes, through ICU spsiahanaging critical
patients from remotely located control rooms, and through clinicalajsts examining patients
in remote locations by means of specialized equipment. Thedadatision making in this case
is not focused on tasks but on exchanges—primarily, the exchangmmwhation between the
patients and care providers, between various functional units iprolveder organization, and
with external partners such as payers, laboratories, and pharmBwgesesulting information

systems, and information management, have to take into account these exchanges.

Other researchers have also followed the transaction cost appod&fAng and Straub 1998;
Cordella 2006; Krickx 1995; Kumar and van Dissel 1996; Lacity and WKk0E995).
However, as we will discuss in Chapter 4, none of these resealdsedrawn on the transaction

cost approach for theory building in relation to IT-enabled infomnathanagement. Except for
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Ciborra (1981, 1993), no studies have used the transaction cost appraaelyt@ information
management in complex organizations, let alone in the context of healthcare digasiza

The role of IT artifacts (such as hardware and software applicatromgprmation management,
and their relationship to business processes, has also been undesieedbima current IS
literature (Benbasat and Zmud 2003; Orlikowski and lacono 2006). Emiga$l artifacts,
Mathiassen and Sgrensen (2008) suggested a three-level arahitddflirenabled information
services: 1) the service level, in which business processeseceted; 2) the information level,
in which information relating to business processes is produced and consumed; andi®&dhe a
level, in which IT artifacts combine to support the service andnrdton levels. One can also
relate these levels to information management, in which theceefevel corresponds to
transactions. Further articulation of these three levels and, ticytar, examination of the
relationship between them can help understand the challenges of bléeenaformation

management in complex organizations.

To address these gaps, | seek to develop a new theory of informetiagement in complex
organizations drawing on empirical insights from the revenuke gicEMC. These efforts rely
on the subjective view of information, focusing on the context, meaamydecision-enabling
nature of information (Ciborra 1993, p112; Dretske 1981; Mingers 1996). Futibg build on
existing theories of information management (Daft and Lengel 1@@&#yraith 1974; 1977;
Mintzberg 1979; 1980) by adopting information processing as an integretingept in
organizational design. Specifically, we will consider informatioadprction and consumption
(Mathiassen and Sgrensen 2008; Ramaprasad and Rai 1996) as the fowfdafmmation

management in different revenue cycle activities at the hospital.

In addition, we explore and relate two aspects of information managemecomplex

organizations currently ignored in IS literature: a focus on exchématfger than task) and a
focus on multiple decision-making centers. Taking the transactiorappsbach to information
systems (Ciborra 1993) can help to investigate the exchangeifdofisrmation management in

complex organizations. | discuss this in Chapter 4.

However, the transaction cost approach alone does not provide aitdadasis for explaining

the non-hierarchical nature—and consequences—of decision making in olgasizato
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achieve this objective, | draw on political science literaturé discusses distributed decision-
making centers and related governance in organizations. | presedisihission and relevant

literature review in Chapter 5.
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4 TRANSACTION COST THEORY

In this chapter, | first provide the conceptual foundations of the transactiehapproach to
organizational analysis. Next, | consider the role of information systamd information
management in transaction cost analysis. Subsequently, | consider the limitafiche
transaction cost approach, which leads us to explore a complementary lens tctander

information management in complex organizations.
4.1 Conceptual Foundations of Transaction Cost Theory

The transaction cost approach considers a trans&dtéisrthe unit of analysis of organizational
activity. This approach, first propounded by Commons (1934) and later aietbanpon by
Coase (1937) in his essay, “The Nature of the Firm,” wasjarndeparture from the existing
micro-economic theory, which focused on a task as the unit of analysis ofzatgamal activity.
The traditional theory only included costs (such as production and trarsysis) directly
related to organizational tasks and neglected the costs ohgntdn and executing contracts as
well as costs of managing the transaction. In his attempt sadder why a firm emerges at all
in a specialized exchange economy,” Coase (1937, p390) concluded that isvpgofitable to
establish a firm would seem to be that there is a cost tpribe mechanism.” These costs of
“organizing” production through the market price mechanism incledeck and information
costs (such as those involved in discovering what the relevant pre&gsegotiating costs, and
costs involved in creating and monitoring the execution of contraceabtdr exchange that takes
place within a market. Such costs, referred to as transacists, can account for a considerable
share of the total use of resources in an organization (and in eh&l@conomy) but were not
the focus of organizational economic analysis until Coase’s pa#king work (for which he
was awarded the Nobel Prize in Economics in 1991). Coase provideaisive d'étre for a firm
by suggesting that, under certain conditions, this form of contraattmhgement minimizes,
although it does not eliminate, transaction costs. Further, Coasel dhgtiea firm continues to

grow until the costs of organizing additional transactions withinfithe outweigh savings in

1 According to Williamson, “a transaction occurs whe good or service is transferred across a teopuallly
separable interface” [Williamson, O.E. 1981. "TheoBomics of Organization: The Transaction Cost Apph,"
American Journal of Sociolod®7:3), pp 548-577.]
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transaction costs. Thus, by explaining resource allocation withirfitmeand by means of
market transaction, Coase paved way for the systematic analysisof firm

Subsequent researchers extended this line of thinking to explainttire aad complexity of
transactions in different contexts and to examine the structunth@@vernance of transactions.
In particular, Williamson (1975; 1981) explored alternative formsaoinemic organizations,
such as markets, hierarchies, and teams, and how these webke fieesihanisms for governing
transactions under different conditions. He suggested that théveekHticiency of these
organizational forms determines which method of organization isnaptiFor example, when
compared to firms, markets generally have lower production costthbutoordination cost
associated with a market exchange is usually higher than thdireatoon cost inside a firm.
Williamson (1975; 1981) suggested three features that can faeonahtorganization (that is,

production within a firm) over market-based transactions:

e Bounded RationalityThis feature emphasizes that decision makers can act rational
only to a limited extent due to the constraints of future uncertamdythe complexity of
problem solving. Further, decision making in the absence of relenfmmtniation can
lead to sub-optimal outcomes, hence imposing additional transactional costs.

e Opportunism:This refers to the pursuit of (or incentives for) individual sef&iest,
possibly at the expense of wider system benefits (such as twosering through
increased organization slack and inefficient resource use).

e Asset SpecificityThis arises when transactions require specific investments sicphy
and human assets. A direct consequence of this feature is theepeeféor long-term
contractual arrangements since purchasers and providers wouldhwested human and

other capital in drawing up service specifications and contracts.

Drawing on Coase’s (1937) transaction cost approach, seveedrebers in economics and
organizational theory have presented typologies of organizational {édctsan and Demsetz
1972; Arrow 1974; Ouchi 1979; Ouchi 1980; Williamson 1975; 1981). For the shke
simplicity, we discuss a representative typology of organizatitorats suggested by Ouchi
(1979; 1980). He identified three ideal-type mechanisms—markets, burdasciend clans—

based on contractual arrangements to govern transactions betveegdagahdent individuals or
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organizations. These mechanisms may be present in differenes@gr@ny organization. Ouchi

(1980) considered two contingencies to mediate transactions effici@htmeasurability of

performance and 2) heterogeneity of interests between parteesedBon whether these

contingencies were high or low in a given context, Ouchi sughdbie three mechanisms

discussed below (and shown in Figure 4.1-1):

Markets: The market form of organization has a large number of agentsxtizreye
products and services; there is competition among buyers and g#tlessassuring
equitability of the trade); there are no barriers to the tcdiosa and all parties have
access to relevant information (for example, related to pncequality) to carry out the
exchange (Ciborra 1993, p117). A market works as a decentralizéwlceystem in
which an “invisible hand” guides the actions of participants based cardsvaccording
to performance. Market structures are efficient when theréttle ambiguity over
performance; so parties can tolerate relatively high lee¢lopportunism or goal
incongruence (Ouchi 1980). In other words, a market organization woulcetezgine
when both the measurability of performance and the heterogeneity of inteedsighar
BureaucraciesThe bureaucratic form of organization is a hierarchical arrargé of
transactions based on legitimate authority. In such organizationsaechieof decision-
makers set the goals and rules prescribing behaviors of selpatédipants and
apportion rewards based on performance (Ciborra 1993, p117). Bureautetiores
are efficient when both performance ambiguity and goal incongrusmecenoderately
high (Ouchi 1980). In other words, a bureaucratic organization would kexaivkf when
the measurability of performance and the heterogeneity of interests deeatedy high.
Clans: The clan form of organization relies on high identification amamgmbers,
mutual sharing of goals, and internalization of norms, values, andidred(Ciborra
1993, pl117). Therefore, a clan structure has low goal incongruence wérkitg high
levels of ambiguity (Ouchi 1980). In other words, a clan organization dvbel
preferable when both the measurability of performance and theobgenheity of interests
are low. Thus, a clan is the obverse of the market organizatioohigvas efficiency

under opposite conditions (Ciborra 1993, p117).
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Figure 4.1-1 Transaction Costs and Organizational Design

Markets, Bureaucracies, and Clans - Based on Ouchi (1980)
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Based on contractual arrangements among participants, these orgaaiZarms can also co-
exist within an organization. For example, a large healthcayanzation may have a formal
bureaucratic structure that links its various units (such as hesptalics, affiliated physician
offices, and ERs) with the central office. These units may havaternal market that regulates
the exchange of human, technical, and financial resources. Fwitieén each unit (such as a

hospital) and in the central office, clan forms exist among physicians, manage other staff.

Interests between parties can be homogenous or heterogeneousa(CB28; Ouchi 1980).
Further, heterogeneous interests can be converging or divergakijngTthe example of
hospitals, the heterogeneity of interests between the patierthangrovider is very high and
diverging. The primary interest of the patient is to get tyahre at the cheapest possible cost,
while for the provider (the hospital, not the involved physicians) tleedst is to maximize the
reimbursement for the services provided to the patient. Even withimdspital, the interests
may be heterogeneous and diverging: the business office may foouaxonizing the revenue
reimbursement, while the physicians and nurses focus on providing quaatkgyto the patient.
Similarly, the interests of the patient and insurance companyetisas the interests of the

provider and insurance company are also heterogeneous and diverging.
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In addition, the measurability of transactions can be low or (@gtorra 1993; Ouchi 1980). In
the case of hospitals, the measurability of a transaction betavpatient and provider is low.
The treatment of (or relief to) a patient might be elusive, aumoegery slowly. The overall
quality of care (at least from a patient’s perspectisgéherefore difficult to determine precisely.
This ambiguity also makes the transactions between patients awidlgpgs more complex.
Within a hospital, however, the measurability of a transactioalagively higher (as compared
to the measurability of quality of care). The exchanges legtveinicians (that is, physicians,
nurses, and allied staff) and administrative staff (such asdiltoding, and business office
staff) are more straightforward and measurable (as they tdomugh the exchange of patient
data within the hospital’'s EMR system).

Next, drawing on Williamson (1975; 1981; 1985) and others, | summarize ibet $ahtures of
the transaction cost approach:

e Broadly, there are two types of transaction costexlante which includes search and
negotiating costs that are associated with reaching an exchgngement, and Zx
post which includes costs relating to monitoring of outcomes, contoaplance, and,
possibly, arbitration.

e Both parties involved in an exchange incur transaction costs; thetylbmais the costs
relating to setting up, managing, and controlling the contractuahgameents that
support a transaction.

e |If transaction costs were zero, no firms would arise: atication would take place
through simple contracts between individuals (Coase 1937).

e Transaction costs occur even if the transaction does not everdaelly. However, if no
expectation of a transaction ever happened, the related transaxgter(for example, in
making payment arrangements) would be low.

e Transactions differ in complexity. The complexity and cost toycaut a transaction are
due to possible losses in defining and implementing the contract njoyethe
transaction (Ciborra 1993, p115).

e Transactions can occur in an ad-hoc manner or they can be ongoingxample,
bureaucracies have permanent transaction costs associated, atkigtsntan have ad-
hoc transaction costs (for example, in a one-time market exehasgpermanent
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transaction costs (for example, in repeated market exchangesicim both parties must

account for all relevant contingencies).

In recent years, several researchers have used the transastiperspective to explain a variety
of organizational phenomena, including vertical integration (Jacobides 20@#x 1995;
Rangan et al. 1993; Ray et al. 2009), outsourcing (Mclvor 2009; Wdban2008), joint
ventures (Hennart 1988), and international acquisitions (Hennart and #28). In fact, Ciborra
used the transaction cost perspective to define an organizationtabléaretwork of contractual
arrangements to govern a set of transactions among individuals” (AIPP3). He argued that
these contractual arrangements define how individuals join and coortheatefforts to cope
with the complexity of the task environment and exchange uncertafaties as those arising
from opportunism). As discussed in the next section, this argument t&silpa relevance in

understanding the implications of information systems on organizations’ tramsacti
4.2 Transaction Cost Approach to Information Systems

Information systems can lower market-related coordination cosdls substantially improve
transactional efficiencies through increased information shandgammunication capabilities,
resulting in improved organizational performance (Gurbaxani and Whang 73@d;and
Kraemer 2005). In recent years, IS scholars have used the tramsem$t approach as a
common framework for understanding the choice of governance mode in ecauivities in
organizations. Several studies have applied this approach to explainoléheofr inter-
organizational information systems (such as electronic marietsnprove collaboration and
coordination with external partners (Kauffman and Mohtadi 2004; Kandrvan Dissel 1996;
Sankaranarayanan and Sundararajan 2010). Other researchers have usatsdbgon cost
approach to explain contemporary IS phenomena, including outsourcingat@ngtraub 1998;
Chen and Bharadwaj 2009; Lacity and Willcocks 1995; Nam et al. 1986)eacommerce
(Bakos 1998; Bakos et al. 2005). Most of these studies have focused anieggiaw and why
different technologies (such as electronic exchanges) and IS paeadisuch as outsourcing)

help organizations to reduce coordination costs and improve overall productivity.

Although the transaction cost approach has been very valuable innexgplaomplex IS

phenomena, few studies have used this approach to develop theory on oggelizdgtrmation
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management. A notable exception is the work of Ciborra (1981; 1993), wisdered a
transaction as the basic unit of analysis and suggestedntaiajement information systems
can be appraised in terms of the reason that transactions use anc pndaluncation.” In this

conceptualization, Ciborra (1993, p110) emphasized:

Organizations are not viewed as cybernetic clockworks but adutitsial,
contractual arrangements to govern set of transactions. The ditgilabbetter
information through various data-processing devices may affectfficeerecy
differentials of alternative contractual arrangements andghmsde a powerful
tool of organizational design.

Drawing on Williamson (1981), Ciborra (1993) suggested that the infanmptocessing costs
related to transacting through negotiation of a contract can be groupefur main classes,

each governing a segment of the transaction life cycle:

e Search costsThese include costs necessary to set up the minimum sociaburitef
transaction.

e Contracting costsThese include costs related to the negotiation of the terms of the
exchange and drawing up of the contract that regulates the transaction.

e Control and regulation coststhese include costs associated with the implementation of
the contract under conditions of uncertainty, the policing of deviations fne contract
terms, and the enforcement of sanctions to restore conditions stitabéeagreed upon
terms.

e Maintenance costsThese include costs of resources employed to let the exchange

develop from one phase to the next.

Other researchers have followed the transaction cost approadbrimation systems (Cordella
2006; Malone et al. 1987). However, no researchers have drawn oartsa&ction cost approach
for theory building in relation to IT-enabled information managenfamther, few studies have
used the transaction cost approach to analyze IT-enabled infamnmadnagement in complex
organizations, such as hospitals. One exception is a study by ée@ud Keen (1996), which
used this approach to analyze the impact of information and communitatimmologies in

lowering transaction costs in UK’s National Health System regucing “information

imperfections” in hospitals. Moreover, in terms of methodological appraaost studies have
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used quantitative methods to validate their hypotheses about theaitiopisc of transactions
costs; few studies have used qualitative methods to explain themayn of information

management in organizations.

Therefore, drawing on the transaction cost approach developed by (@8ageand Williamson
(1975; 1981) and building on the ideas about information management from acti@ngost
perspective developed by Ciborra (1993), this research investigiaamation management in
an organization. This theoretical framing allows us to consider miraasactions in a hospital
as the basic context for theorizing information management. Fuitliecuses its attention on
how the basic conditions for delivery of healthcare services tonpatafect information

processing requirements and options.

While the transaction cost approach to IS facilitates an exclargged analysis of decision
making in organizations, it provides limited insight into how the siesi making (and by
implication, information management) occurs in multiple independemé¢rsewithin and across
organizational boundaries. The transaction cost approach assumest atvteasenters of
decision-making (one at each end of a transaction) and therefooeinds for distributed
decision making to some extent. Nevertheless, as we noticed durimgt@lirdata analysis at
EMC, organizations exist not only as large pyramidal structtihes are managed as a
bureaucracy but also as a network of small firms, functional depat$mwork groups, teams,
and informal peer groups (Piore and Sabel 1984). These units (foplexarhysicians, nurses,
payers, and billing specialists) exist as multiple nested seafatecision making that function
independently or constitute an inter-dependent system of relations. ri-tindse independent
decision-making centers have heterogeneous and (often) divergrgstis. However, the
transaction cost approach to IS does not pay explicit attention tmizaganal contexts
involving fragmented authority with diverging interests.

Our initial data analysis at EMC also suggested that hospreduire context-dependent
governance; they require different governance structures and d¢oatracrangements to
facilitate coordination among the distributed decision-making unitee fransaction cost
approach to IS fails to account for context-dependent governance inexowmmnganizations.

Therefore, our challenge was to develop a theory of orgammztinformation management that
takes into account 1) a transaction between two parties, and Bjgtihdevels of fragmented
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authority with diverging interests and context-dependent governaquge® to coordinate the
transaction. The next chapter explores the latter aspect amhigrascomplementary theoretical

lens to examine information management in complex organizations, such as hospitals.
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5 POLYCENTRICITY THEORY

In this chapter, | introduce Polycentricity Theory as an intellectu@dl tto investigate
information management in complex organizations. First, | discuss the conceptual foundations of
Polycentricity Theory. Next, | conduct a literature review tontdg some applications of the
theory. Finally, | discuss a research opportunity: how we can develop éhitigity Theory
concepts to help understand information management in complex organizations, such as

hospitals.
5.1 Conceptual Foundations of Polycentricity

In her Prize Lecture in Stockholm, Sweden, in December 2009, Dr. Elisioom, the Nobel
Prize winner in Economic Sciences, discussed the governance oegossphomic systems. By
analyzing the use of common-pool resoutt@snong various communities around the world,
Elinor Ostrom emphasized the value of polycentricity in understandidgr@naging complex
human action situations. Polycentricity, she argued, may enabldea fiethan a top-down
hierarchical system of governance. Almost 50 years earlier, Elihasband, Vincent Ostrom,
and his colleagues discussed polycentricity in the context of thenibagan of urban
governments. Ostrom et al. (1961) described a polycentric systéhadsg many centers of
decision making which were formally independent of each other.” Yitn©strom was inspired
by political thinkers such as Thomas Hobbes, James Madison, Alexdadgiton, Woodrow
Wilson, and Alexis de Tocqueville and discerned two enduring patterrgovarnance: a
hierarchical order and a polycentric order (Sproule-Jones 20@8). The hierarchical order is
based on a theory of sovereignty that exercised ultimate aythad exemplified in practice as
an all-powerfulLeviathan(Hobbes 1651). In contrast, the polycentric order represented in the
self-governing communities of New England described by Tocque{@®63) and in the
constitutional democracy espoused by James Madison and Alexander HanilltenRederalist
Papers(Madison et al. 1787).

5 Common-pool resources (e.g., water, forests, @tries) have the following two characteristics:they are
subtractable (i.e., one person’s use reduces tleinavailable for others) and 2) it is difficudt €xclude or limit
potential beneficiaries (users) once they are pexviby nature or through activities of other indials [Ostrom, E.,
Gardner, R., and Walker, J. 19%Rules, Games, and Common-Pool Resourkes Arbor: University of Michigan
Press.]
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The term “polycentricity” was first introduced by Michael Rola(1891-1976) inThe Logic of
Liberty, a collection of essays published in 1951 (Ostrom 1972). Polanyi distieguietween
two different methods of organization of social tasks: 1) a delieemonocentric order and 2) a
spontaneous, polycentric order. In a monocentric order, an ultimate auttidet Hobbes’
Leviathan) coordinates by exercising control through a unified commendtuse (which
Polanyi called a corporate structure). This centrally-dicestaucture can be conceptualized as a
superior-subordinate relationship where a superior A may directdoates B1, B2, B3,...Bn

to perform specific tasks or to accomplish particular missiossrg@ 1972). In contrast, in a

polycentric order,

Many elements are capable of making mutual adjustments foriraydéreir
relationships with one another within a general system of rulesreveach
element acts with independence of other elements. Within a setled,
individual decision-makers will be free to pursue their own intexelject to the
constraints inherent in the enforcement of those rules. (Ostrom 1972)

The existence of polycentricity does not preclude the possible moastef monocentricity
(Ostrom 1972). In fact, monocentricity and polycentricity can corexid be equally effective,
depending on context. Whether the governance of metropolitan areayg, aganizational unit,
can be organized as a viable political system will depend upon vaspests of rule-making
and rule-enforcing being performed in polycentric structures ¢@stt972). If individuals or
units operating in a polycentric order have incentives to take ad¢tagsforce general rules of
conduct, then polycentricity will become an increasingly viable fofnorganization (Ostrom
1972). Polanyi emphasized such a general system of rules as pravidamyework for ordering
relationships in a polycentric system (Ostrom 1972). The notion ofg@uaiycity maintains that
there are independent sources of authority and judgment that actahjobmt collectively in
determining community standards of behavior and the focus of collébtiveroluntary) action
(Ostrom 1972). Figure 5.1-1 shows typical monocentric and polycentric arrangements:

Singh | Dissertation | POLYCENTRICITY THEORY 67



Towards Information Polycentricity Theory

Figure 5.1-1 Monocentric and Polycentric Arrangements

Monocentricty (Top) and Polycentricity (Bottom) — from Polanyi (1951)

The centers of decision making in a polycentric system mayidunmdependently or instead

constitute an inter-dependent system of relations (Ostrom et al. 196her-urt

To the extent that they take each other into account in compe#gtateonships,
enter into various contractual and cooperative undertakings or bewvarse to
central mechanisms to resolve conflicts, the various politicaddigtions in a
metropolitan area may function in a coherent manner with consisiaht
predictable patterns of interacting behavior. To the extenthisais so, they may
be said to function as a “system.” (Ostrom et al. 1961)

Thus, a metropolitan area could be conceptualized as a polycentticagbaystem in which
ordered relationships underlie the “fragmentation of authority and apgenlg jurisdictions”
(Ostrom et al. 1961). These overlapping jurisdictions need not beciaeftfior “pathological”

because they created a duplication of services or functions. Inethisa article, Ostrom and
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his colleagues (Ostrom et al. 1961) argued that such polycamaieggements were, in fact, no
less efficient than fully integrated systems with one govemt@heunit having exclusive
jurisdiction over any particular metropolitan area. Vincent @stiargued later that the only
condition for polycentric arrangements to be successful wasthibatgencies should offer
“differentiated services that impinge upon diverse communities efeisit’ (1972). As a result,
the overall performance of a polycentric system will depend upon tternsaof cooperation,
competition, and conflict that may exist among its various uf@tstrom et al. 1961). A
polycentric view should, therefore, explain the patterns of behavienasin the organization

of government in urban areas and predict the behavioral tendencies of such units.

Ostrom argued that both individuals and organizations could become thaf anialysis in a

polycentric order. He stated:

Individuals are the basic unit of analysis. Individuals are assunisalitderested
decision-makers who can calculate potential benefits and costs subjecat¢ntsle
of risks and uncertainty. Individuals will select those strategiich are
anticipated to enhance their net welfare potential. Individuals maypgc
positions where decisions are taken on behalf of the interesteetofll such
cases will involve a choice from among strategic opportunities in light ehpak
payoffs derived in part from the calculation of power and liabdiyptingencies
where each choice is a move in a series of simultaneous gBossess firms,
legislatures, political parties, public agencies, or nation states maylesaosed
as units of analysis where structural conditions expose the sets widuali
decision-makers involved to similar strategic calculatiorf®strom 1972)
[Emphasis added]

5.2 Applications of Polycentricity Theory

| conducted a literature review to understand how researchersalpglied the concept of
polycentricity in different domains. | searched the ISI Web of Kedge database using the

following terms:

e “Polycentric’ OR
e “Polycentrism” OR
e “Polycentricism” OR

e “Polycentricity”
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The search, conducted in May 2011 produced 535 citdtiohable 5.2-1 shows a summary of
this literature analysis. As the summary suggests, the f@ldeanagement, or information
systems, have not utilized the potential of Polycentricity Thebng healthcare literature also

barely applied the concept of polycentricity.

Table 5.2-1: Polycentricity — Literature Analysis

Select Subject Areas Number of Citations (Total = 535%)

Environmental Studies 131
Urban Studies 117
Geography 113
Economics 57
Planning and Development a7
Political Science 25
Microbiology 23
Biotechnology 19
Public Administration 16
Management (including Information Systems) 9
Health Policy and Health Services 4

*Some citations appear in counts for more than one subject area.

Drawing on his earlier work (Ostrom et al. 1961), Vincent Ostexamined polycentricity as a
means of governing a wide variety of complex human transactionffenedt contexts: market
structures, judicial decision making, constitutional rule, selectiopatitical leadership and
formation of political coalitions, and in the operation of public seréconomy (Ostrom 1972).
Later studies by Vincent Ostrom, his colleagues and studenterfigtaborated the concept of
polycentricity. They used it to explain and provide alternative appesato a wide variety of
complex issues such as management of underground water resowteces (I962), sharing and
maintaining forest resources (Poteete and Ostrom 2004a), deteysirategies for coping with
climate change caused by greenhouse emissions (Ostrom 2009), antagoeenf common

pool resources (Ostrom et al. 1994).

% These citations include articles, proceedings mafok review, review, and editorial material.
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The concept of polycentricity has also informed the debate abostrtleture and behavior of
modern society. The German philosopher, Niklas Luhmann (1927-1998), examingednway
which the modern society, through social evolution, has developed into a Sgatein with
significant capacity for complexity management (Luhmann 1995). He nrant#hat the current
society is developing towards a polycentric social systermapglies different codes of self-
observation related to different positions of observation in orderanage an increasingly
complex environment (Luhmann 1995). In his bodke Hypercomplex Societ@vortrup
(2003) argued that the ability to manage this complexity will shiapedifferentiation of the
current and emerging information society. Further, drawing on Luhmanat®on of
polycentricity, Qvortrup suggested the label “hypercomplexityiriderstand the multiple levels
of complexity in the post-industrial information society (2003, p4). Adiogr to the Theory of

Hypercomplex Society,

We are developing towards a society with a large number of functionally
differentiated centers, i.e., a polycentric society, in which thelitialgi factor is

not a central guiding body, or social ideology, but the communication-based
processes of coordinationStability is then not the outcome of order and
centralization, but of a high degree of complexity and decentializaHere,
information and communication technologies are not understood as determining
factors, but as socially shaped technologies formed by the needentered
processes of mutual observation and coordination among the social sefis-cent
(Qvortrup 2003) [Emphasis added]

Polycentricity is similar to the concept of polycontexturality logic. Polycontexturality

represents a many-system logic, in which the classical lsgstems (called contextures)
interplay with each other, resulting in a complexity that iscstirally different from the sum of
its components (Kaehr and Mahler 1996). Gotthard Ginter (1900-1984) firsibddsc
polycontexturality (Gunther 1973), and subsequent researchers have dabpiglietllti-placed

conceptualization to several phenomena, including polycentricitynfann 1995; Qvortrup

1998; 2003).

In urban and regional planning literature, polycentrism referfi@¢ootganization of a region
around several political, social, or financial centres (Davoudi 2B@8)sterman and Musterd
2001; Shaw and Sykes 2004). Thus, a region is polycentric if its popul@tiomdustrial

activity, transportation networks, etc.) distributes almost eventyng several centers (Taylor et
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al. 2006). Examples of polycentric regions include the Ruhr ar€eimany (van Houtum and
Lagendijk 2001), Los Angeles metropolitan area (Gordon and Richardson 1996jaand
Francisco Bay Area (Cervero and Wu 1997). These city-regions fawa@ngle center, but

several. As a result, several economic geographers and urban plassagchers have applied
Polycentricity Theory to complex problems such as designimggatation networks to cope
with growing urban conglomerations and overall regional planning (Dawii8; Richardson

and Jensen 2000).

In international business literature, Perlmutter (1969) usedcdineept of polycentricity to
explain the evolution of management in multinational corporations. Péginpresented three
stages of development of an organization as a multinational: 1) etitnocin which decision
making and control reside in the headquarters in the home country; Zpempioly, in which
decision making and control are determined locally; and 3) g&exemvhich entails a
collaborative, standards-based approach to decision making and control. polykentric
approach, Perlmutter suggested, the multinational corporation gtafigorkforce in foreign
subsidiaries with as many local people as possible. The beliefdoths strategy is that local
management—with superior knowledge of the host country’s culture, lg@gw@wand work
ethic—is better suited to take decisions such as local productgaad distribution. However,
the parent organization reserves the right to review decisiorteeofocal management and
overrule if necessary. The parent organization in a polycenttictste may also intervene in

case of any dispute between two local subsidiaries.

The concept of polycentricity also finds reference in the legal literatahgcdhtric law is a legal
structure in which providers of legal systems compete or overlap given jurisdiction, as
opposed to monopolistic statutory law according to which there i®gswmlider of law for each
jurisdiction. Bell (1991) suggests that polycentric law might b@fbklin alternative dispute
resolution, private communities, and issues relating to the Int€aee (1996, p35) describes a
polycentric issue as one which “involves a large number of interlo@adgnteracting interests
and considerations.” Following Cane’s interpretation, the Supreme @duLanada in
Pushpanathan v. Canada (1998, p36) drew distinction between bipolar and muttyoddeats

and explained that,
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While judicial procedure is premised on a bipolar opposition of partiesests,

and factual discoverysome problems require the consideration of numerous
interests simultaneously, and the promulgation of solutions which concurrently
balance benefits and costs for many different part#bere an administrative
structure more closely resembles this model, courts will ceseerrestraint.
[Emphasis added]

As Table 5.2-1 suggests, almost all the current work on polycéptrcomes from
Environmental Studies, Urban Studies, Geography, Economics, andaP&itience. For many
years, the Workshop in Political Theory and Policy Analysis at hadlaniversity has attracted
researchers from different fields, with polycentricity as tim#fying theme of their research.
However, the concept of polycentricity (Ostrom et al. 1961) has paitéatprovide theoretical
framing in organizational and healthcare contexts as well. tntfae IS field has started to take
note of polycentricity. In a recent article in thiS Quarterly Taylor et al. (2010) considered IS
a polycentric field. Based on a longitudinal analysis of cdioitapatterns of over 30,000
citations between 1986 and 2005, they found that the IS discipline hasddndfin fragmented
adhocracy to a polycentric state” and reflects “a set of @ameerns for the IS field,” rather than
a single focus. These core concerns include some persistenstffemexample, IS strategy,
group work and decision support, and IS development and use) and some #ieftieg (for
example, foundations and reference disciplines, internet applicationgatixmlmethods, and
gualitative methods) that reflected in the academic IS literature ov20tiear period of study.

5.3 Polycentricity and Complexity

The current literature suggests two distinct views reggrtfia relationship between complexity
and polycentricity: 1) polycentricity as a response to compleitgt, 2) polycentricity as a cause
of complexity. According to the first view, polycentricity enableultiple nested decision-
making arrangements resulting in improved performance in som@l@onhuman action
situations, such as governance in metropolitan areas, judicialaemsiking, and management
of common pool resources (Ostrom et al. 1994; Ostrom 1972; Ostrom &96@dl). Thus,
polycentricity represents complexity of governance institutiost$, flexible ties linking various
independent units. The organization and management of these individual enit® an
appropriate degree, locally adapted and lead to diversity of meangmy within the same
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organizational context. This leads to local patterns of “varietyrethdndancies” (Sproule-Jones
et al. 2008), thereby making polycentric systems capable of responding to cemérns.

The second view, proposed by Luhmann (1995) in his bblodéory of Social Systepsuggests
that polycentric structures and behaviors in modern society iesatimplexity. This view is
particularly concerned with the reduction of complexity (Bruun 2008). @Qymargued that a
new phase has emerged in the twentieth century in which complestybeen replaced by
hypercomplexity, anthropocentrism by polycentrism, and unlimitesbnaity by bounded
rationality (Qvortrup 2003, p6). As a result, coordination and informatianagement across

the various involved units lead to overall complexity of the system.

In this research, | consider polycentricity as an ontologicaérstant about a human action
situation; that is, polycentricity actually exists, or caisgxn human systems. Consequently, we
consider both options feasible. Thus, polycentricity can occur @Es@onse to complexity,
suggesting that the fragmented decision-making can help to copeaheittomplexity of the
organizational context. In addition, the fragmented nature of a polycepstem can also add to
the existing level of complexity of an organizational context (bguiring appropriate
governance mechanisms to coordinate exchanges between differerdrfaingtiits). | follow a
descriptive view of polycentricity by focusing on how one organizatemadt with polycentricity.

In addition, although several studies have explored polycentrigitya asystem of multi-
organizational arrangements, this research considers an organiziaéingaction as the level of

analysis and assumes that other units and levels of analysis can build upon that foundation.

5.4 Key Theoretical Elements of Polycentricity

Based on a review of the literature, | sought to identify the tkeypretical elements of
Polycentricity Theory that relate to information managemembimplex organizational settings.
The goal was to use these theoretical elements to anchor teolopment and as possible
starting points of data analysis. After several iterations, édements emerged: 1) multiple
nested centers of decision-making and 2) context-dependent goverimabte.5.4-1 shows

recurring themes in polycentricity literature relating to these thieatelements.
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Table 5.4-1: Key Theoretical Elements in Polycentricity

Related Themes in Literature Key References

Multiple independent centers of

o . Ostrom et al. (1961); Ostrom (1972)
decision making

Fragmentation of authority Ostrom (1972)
Overlapping jurisdictions Ostrom et al. (1961); Ostrom (1972)
Diversity of meaning Sproule-Jones et al. (2008)

Intra-c')rggnlzannal' and |.nter- Ostrom (1972)
organizational relationships

Diverse communities of interest Ostrom (1972)
Context-dependent governance Ostrom (1972)

Patterns of cooperation, competition

and conflict Ostrom et al. (1961)

Directed vs. spontaneous governance  Polanyi (1951)

Self-governing communities Tocqueville (1863)

Coordination mechanisms Poteete et al. (2004b)

Local governance Andersson and Ostrom (2008)
Rules Ostrom et al. (1961), Ostrom (2009)

Polanyi (1951), Ostrom et al. (1961), Ostrom (1972), and subsequent hesgahave
challenged the assumption of monocentric decision-making in organizaettiags. They have

argued that polycentric systems—multiple nested centers of aeaisaking—can exist as

viable entities. The notion of polycentricity maintains that thezaraultiple independent sources

of authority and judgment that act informally but collectively irtedmining community

standards of behavior and the focus of collective (but voluntary) aatiom societal or

organizational context (Ostrom 1972). This fragmented authority witHapgeng jurisdictions

is particularly applicable in case of complex organizations, evtiexr workflows and information

exchanges extend beyond functional and organizational boundaries (Tan 28008 and

therefore require multiple centers of decision making to responohtéonal and external

challenges.
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To manage the fragmented authority in polycentric systems, organzaneed to develop
coordination mechanisms that can accommodate patterns of cooperatigretitom and

conflict among the involved actors within and outside of the orgaoimdtboundaries (Ostrom
et al. 1961; Poteete and Ostrom 2004b). In particular, complex ortyan&zaequire different
governance structures and contractual arrangements to facttitatelination among the
distributed decision-making units. These coordination mechanisms are often spontansogs
from informal adjustment among the involved actors to develop rulesgaigement for the

informational and other exchanges in the transaction.
5.5 Research Opportunity #2

While recent literature has explored complexity as a useisl fo understand the post-industrial
society (Luhmann 1995; Qvortrup 2003) and organizations (Galbraith 1977; stadcBimon
1958), information management in complex organizations is largely unedpl@omplex
organizations exchange information with internal and external parttrexg have multiple
nested decision-making centers, and they constitute an intedradgééem of relations that
require context-dependent governance systems. As a result, compleizairgas exemplify a
polycentric system where “many elements are capable of makintual adjustments for
ordering their relationships with one another within a general systenesfwilere each element
acts with independence of other elements” (Ostrom 1972).

Thus, Polycentricity Theory can offer a promising theoretical fensiderstanding the multiple
levels, and dynamics, of information management in complex oagams, such as hospitals.
Therefore, this research seeks to develop Polycentricity Theoexplore the dynamics of
information management in hospitals. Accordingly, our second réseprestion forms as

follows:

RQ2: How can Polycentricity Theory inform our understanding of information

management in complex organizations?
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» PART C: EMPIRICAL FOUNDATIONS

This part describes the empirical foundations for this study and includes|tvarig:

e Research Method (Chapter 6):This chapter describes the research setting and the
overall research design. It also describes the application ohaesearch methodology,
collaborative practice research, and employment of the principlearainical action
research.

e Problem Solving Cycle (Chapter 7):This chapter details the problem context, the
problem-solving cycles we engaged in, and the areas and sequence in¥ollied
interventions.

e Data Collection and Analysis (Chapter 8):This chapter presents the approach to data

collection and data analysis in the research cycle.

Singh | Dissertation® PART C: EMPIRICAL FOUNDATIONS 77



Towards Information Polycentricity Theory

6 RESEARCH METHODOLOGY

In this chapter, | discuss the overall research methodology to investiffadenabled

transformation of information management in the revenue cycle at EM§, Fdescribe the
research setting and organization. Next, | discuss the specific resgatttodology—action
research—that the research team used to facilitate problem solvingratgistand information
management in the hospital. As part of this discussion, | state the philosopbrsakctive
adopted for this research. Subsequently, | discuss the dual focus on problamy swoig

research as well as the collaborative and iterative process of ¢ésisarch. Finally, | evaluate

the research process in terms of established canonical principles.
6.1 Research Setting

EMC is a small, acute care hospital located in the stateeofdia. It has a capacity of 72 beds,
and provides many medical services, including ER, intensive cadk¢cahsurgery, radiology,
women'’s health, laboratory, nursing home, operating room, and pharmacyeAhairs urgent
care facility has recently started to handle patients withlif@threatening ailments, with the
goal of reducing the ER workload.

The hospital, founded in 1952, serves the medical needs of a largelyourdl, where the
poverty level is more than double of the national average (accordi2®00 Census). The
hospital operates as a public, non-profit organization. A publiclgteddebody, the County
Hospital Authority, governs the overall functioning of the hospital. AeCtiperating Officer

and his team are responsible for the day-to-day functioning dfasital. About 280 full-time

employees, including 12 physicians on medical staff, 80 nurses, 40 nassistants, and 35
technicians, provide healthcare services to patients. EMC has ataffT of four people,

including an IT director, who provide support for clinical and non-clingggblications. The

number of patients receiving medical care at EMC varies sdbsoma average, about 1000
outpatients, 150 inpatients, and 1100 ER patients receive medical dama@ath. A majority of

them are Medicaid-eligible or Medicare patients.
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6.1.1 Research Organization

The research engagement was a close collaboration betweesdhech team (which comprised
of Professor Lars Mathiassen at CEPRIN and me) and key reegoleestakeholders at EMC.
Initiated in March 2008, the engagement involved an action reseanjgttpfinvolving several
cycles of interventions) over a two-year period. Each inteimerfocused on improving the
performance of EMC’s revenue cycle. We first conducted a workshBM& during which we
discussed the need for collaboration. EMC's chief financial effbecame the primary sponsor
and agreed to a broad agreement summarizing the objectivesretdasch collaboration. This
researcher-client agreement established guidelines for functiodatgpns between research and

practice. A grant from Georgia Research Alliance supported the resdtods.

Figure 6.1.1 illustrates the overall organization of the collaborati@MC. Two interconnected
stakeholder groups participated: 1) a steering committee, dogsat the two researchers,
EMC’s chief financial officer, the director of the businesicef and the director of coding and
documentation; and 2) problem-solving teams, consisting of both ressamme different

managers at EMC. The composition of each team depended upon individual intervention needs

Figure 6.1-1 Organization of the Collaboration atEMC

Research Organization aEMC

- EMC: Chief financial officer, director
Steer'lng of business office, director of coding
committe and documentation

1 CEPRIN: Singh, Mathiassen

A 4
Problem- EMC: Director of business office,

solving team billing manager, registration
| supervisor, IT director

! I CEPRIN: Singh, Mathiassen

The initial workshop and hospital visits provided us with insight ihto groblem situation as
perceived by revenue cycle stakeholders. We discussed, planned, adeevearious options
for interventions during monthly workshops and meetings with the cimafdial officer and
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other members of the steering committee. The EMC repres@&statn the problem-solving
teams provided context and direction for implementing specific actionge also conducted
field observations of various stages of the revenue cycle (fanmgaregistration and billing)
and participated in staff meetings and training sessions. Ouactitemns with registration clerks,
nurse managers, coding specialists, billing specialists, andpf€sentatives occurred through
formal interviews, informal chats in hallways or in EMC’s tafa, and occasional workshop
discussions. All workshops and meetings were voice-recorded. We taakedlenotes of
discussions about any issues or questions needing further explanatmineaydiecisions made

by the collaboration teams.
6.2 Research Design

We selected action research (Baskerville and Wood-Harper C3@gkland and Holwell 1998;
Davison et al. 2004; Rapoport 1970; Susman and Evered 1978) as ourhrese#inod to
investigate and improve the problem situation at EMC. Rapoport (1970, p4p8psired the
dual goals of action research: “To contribute to both the praatmaterns of people in an
immediate problematic situation, and to the goals of social science bggdatioration within a
mutually acceptable ethical framework.” Following Rapoport, ouerugntions to improve

information management in the revenue cycle at EMC had dual objectives.

The practical objective of the study was to identify opportunitesmprovement of the revenue
cycle at EMC in ways that reduce exceptions, increase revandeenhance overall hospital
performance. To achieve that, we began by first identifymmediate problems relating to
information management in the revenue cycle and subsequently desigt@ngentions to

address those problems. While we identified some of these problemg duriinitial visits to

EMC (through a diagnostic mapping exereisefer Appendix A.1l), most other problems
surfaced as we gained a better understanding of various stabese¥eénue cycle over the next

two years.

The research objective of the study was to understand the clesllehiopformation management

in complex organizations. Considering hospitals as complex systeamsamted to investigate

" Chapter 7 discusses the proposed actions, and&Hdppresents further context and evaluatiomo$é actions.
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information management challenges in a hospital and examine hoanl$Support information
management to improve revenue cycle performance. Accordinglyxaveimed the information
processing during various stages of the revenue cycle and cewdsidérrmation exchanges
between departments within EMC and with external entities. lrapity, we considered how
and when these information exchanges broke down. This examination allswedlesign IT-
enabled interventions to improve specific information exchanges andlloweformation

management in the revenue cycle at EMC.

The study explores the information processing and supporting technalelgies! to delivery of
health services to patients. It also discusses ten interventiomgpégr into four cases) to
improve information management in EMC’s revenue cycle. By a tiodigial, qualitative
analysis (Miles and Huberman 1994) of data related to informakcmaages associated with
health service delivery and the interventions, the study taked st#as to build a new theory
(Eisenhardt 1989) for understanding information management in coroperizations rooted

in the dynamics of polycentricity.

6.2.1 Philosophical Perspective

The research adopts a critical realism perspective (Arehal. 1998; Bhaskar 1978). Various
researchers have promoted the use of critical realism irs&aneh (Mingers 2004; Smith et al.
2005). However, this perspective has seen limited use in ISewherdominant philosophical
perspectives are positivist and interpretivist (Dobson 2001; Khoo and Robey ROAQgers
(2004) proposed critical realism as an underpinning philosophy that casomeesome of the
problems presented to IS researchers when trying to adopt purdiyigosr interpretivist
philosophies. In particular, critical realism overcomes these gmablby advancing research
through a combination of realism and social construction. MingersdstéCritical realism
asserts that the conditions for knowledge do not arise in our minds vt structure of reality,
and that such knowledge will not be universal and ahistorical’” (2004)rddech that critical
realism re-establishes “a realist view of being in the ontcddglomain whilst accepting the

relativism of knowledge as socially and historically conditioned in théegp@ogical domain.”

Because action research uses intervention into real world se&ttngne of its tenets, critical
realism is a well-aligned philosophical position to investigateen@bled interventions to
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improve information management in the revenue cycle at EMC. Argly, we adopt a
philosophical perspective that explicitly acknowledges the existeinaa objective reality that
can be studied and is worthy of attention from researchers while antledisze maintaining the
value of a socially constructed reality. Mingers (2004) sugdést critical realism supports the
use of multiple research methods, both quantitative and qualitativeuren@his is consistent
with our choice of action research as a qualitative research method for aiigatiens.

6.3 Action Research Methodology

The engagement at EMC calls for research that is ¥etatollaborative, and has organizational
development and theory development as its primary goals. Accordimglypllowed McKay
and Marshall (2001) and organized our research into two paralleingerdcting cycles: the
problem-solving cycle and the research cycle. We used collaborptagtice research
(Mathiassen 2002) as a specific type of action research, arkgdvolosely with the revenue
cycle professionals and related stakeholders to improve revgoleepractices. Finally, in an
effort to enhance both rigor and relevance of action research, wevédllthe five canonical

principles and associated criteria suggested by Davison et al. (2004).

Action research as a mode of social research was developed by din at the Research
Centre for Group Dynamics of the University of Michigan to sttty resolution of critical
social problems within the framework of field theory (Lewin 194bBgwin’s pioneering
approach combined “generation of theory with changing the sgsiEins through the researcher
acting on or in the social system” (Susman and Evered 1978). Workingemitntly,
researchers at the Tavistock Clinic (later the Tavistocktutstof Human Relations) in Britain
developed a similar method through their study of repatriated prisnéison et al. 1952).
Thus, action research was intended to overcome some of the shagsamhipositivism and
developed as a means of changing the system and generatingl d&mitsviedge about it
(Baburoglu and Ravn 1992; Susman and Evered 1978).

Susman and Evered (1978) offer six beneficial characterigtiestion research. First, action
research is future oriented: the researcher purposefullycastdvie practical concerns of people.
Second, action research is collaborative: the researcher isdeté@ed observer who merely

comments, analyzes, or criticizes; instead, the researchigelacparticipates in both the
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research and problem-solving aspects of a problem situation. Thirdn aesearch implies
system development: the researcher “encourages the developrtteaicapacity of a system to
facilitate, maintain and regulate the cyclic process of diaggpaction planning, action taking,
evaluating and specifying learning” (Susman and Evered 1978). Foutibn aesearch
generates theory grounded in action: while theory provides a guidagnosis of a problem
situation and appropriate action taking, the actions themselvesnttam theory through
evaluation of action. Fifth, action research is agnostic: the ratsracannot fully know the
theory and prescriptions for actions ahead of time; these are tstbjeeexamination and
reformulation (based on consequences of the actions taken) throughoutetnehrgwocess.
Finally, action research is situational: each researchtisituis unique, and the researcher takes
action based on current understanding of the problem situation throughciiotes with
involved stakeholders and upon achieving consensus on planned actionslySiBalskerville
and Wood-Harper (1998) suggested that action research is chaextteyi 1) its multivariate
social setting, 2) its highly interpretive assumptions about observa8pmstervention by the

researcher, 4) participatory observation, and 5) the study of change in theettiol s

In recent years, researchers have suggested using actiarchegebridge the gap between rigor
and relevance in IS research (Baskerville and Wood-Harper 1996; 3384n Wood-Harper
1985). Following this call, many studies have successfully adopted and applied esstiarch to
implement IT-enabled organizational change, and to study thedvaudtcomes of such change
(Baskerville and Pries-Heje 1999; de Vreede 1997; Iverseh. @004; Lindgren et al. 2004;
Martensson and Lee 2004; Mathiassen 2002; Olesen and Myers 1$%9;a8tt Meister 2004).
Action research has also proven useful in investigations of the congdaes related to
healthcare, and specifically the implementation and consequenkealti-IT (Braa et al. 2007,
Braa et al. 2004; Chiasson and Dexter 2001; Cornwall and JewkesD®888son and Heslinga
2007; Kohli and Kettinger 2004; Lau and Hayward 2000; Ziegenfuss et al. 1998).

Several researchers have called for using action researchefoy tdevelopment (Baskerville
and Pries-Heje 1999; Susman and Evered 1978). In a recent pape8@ Mathiassen et al.
(forthcoming) examined 83 action research articles published iaatiiny IS journals between
1982 and 2009, and identified five compositional styles based on the omaiibbgtion of these

articles. Among them, problem-solving method is the dominant contribstida (34% of
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articles), followed by field study (30%), research method (20%) &mda lesser extent,
experience report (11%). Theoretical development style wdsdbkereported: only 5% (4 out of
83) of all articles contributed by presenting critique of @xjstheory or by developing new
theoretical frameworks. Thus, the potential of using action reséardbvelop new theory has

been under-utilized in IS literature.

Despite its utility, action research presents some challengessearchers. One major challenge
is that the context of study is often evolving and unpredictabtettee researcher must adapt the
research design and specific interventions to accommodate the chaogtext. As Checkland
(1981, p153) noted,

The problem with action research arises from the fact thedanhot be wholly

planned and directed down particular paths ... [The researchergxpagss his

research aims as hopes, but cannot with certainty design themhimto
“experiments.” He has to be prepared to act [based] on whdiapeens in the

research situation; he has to follow wherever the situation l@ader stop the

research.

Another challenge that IS researchers face relates totirgptte complex and diverse insights
that emerge in action research studies consistent with the requi® of leading academic
journals (Mathiassen et al. forthcoming). Fully cognizant of th@setical challenges, this
research has adopted action research because it facilitatesoobroad goals: organizational
development and theory development. Further, as one particular forngadesl scholarship,
action research allows us to obtain “different perspectives ofskalyeholders (researchers,

users, clients, sponsors, and practitioners) in studying complex problems” (Van @807.

6.3.1 Dual Cycle Model of Action Research

From the beginning, we focused on providing practical recommendationsM®, B&nd
publishing meaningful research that emerged from the interventionsirigran McKay and
Marshall (2001), the focus of the problem-solving cycle lies on diagg@sid finding a solution
to a real-world problem situation, with the researcher workingety with key stakeholders in
the problem-solving process. By emphasizing the analytic sepatsiomeen the research and
the problem-solving cycles, McKay and Marshall's framework allanvgstigation into how

knowledge is applied and discovered interactively between resear@dhproblem-solving
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activities (Chiasson et al. 2008). Based on outcomes of planned ini@ngetthe researcher may
amend the action plan or exit the situation if the interventions result in stdrgfautcomes.

In contrast, the research cycle focuses on developing and evalinstory, with the researcher
beginning with an initial idea or area of research interestsabsequently adopting a theoretical
framework of relevance. Following this, the researcher plansigme and monitors the
outcomes of the interventions with the express purpose of findingeansavresearch questions,
themes, or objectives (McKay and Marshall 2001). If the planned acesn# in satisfactory
answers to the research questions, the researcher exits thzatigaal setting; otherwise, the
researcher amends the plans to seek further explanations. Evaluation of the omtagrieesl to
reinforcement, withdrawal, or modification of the theoretical frar& to reflect the realities of

action-taking (Baskerville and Pries-Heje 1999).

This dual aim (that is, organizational development through the proldking cycle and theory
development through the research cycle) provides a win-win scdoarboth researcher and
participants in an action research study by enhancing their akillscompetencies (Chisholm
and Elden 1993; Hult and Lennung 1980). Figure 5.3-1 depicts these twelpeyales (the

thick arrows show the ongoing exchanges of information and learning between them)

Figure 6.3-1 Dual Cycle Model of Action Research at EMC

Problem-solving Cycle (L) and Research Cycle (R) — after McKay and Marshia2001)

Problem
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Action steps
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6.3.2 Collaborative Practice Research

Drawing on McKay and Marshall’'s (2001) dual cycle frameworld aesponding to Minger’s
(2001) call for pluralist methods in IS research, Mathiassen (20@@2ested a new approach to
action research, called collaborative practice research. Bybiooig action research,
experiments, and conventional practice studies, this approach strilsesuh balance between
rigor and relevance. Collaborative practice research has siutigebsen applied in 1S-related
studies (Borjesson and Mathiassen 2005; Frederiksen and Mathiasserl@0@%vist and Pessi
2006; Iversen et al. 2004). A similar approach has been applied to adduessfor families of
psychiatric patients (Galinsky 1993) and to facilitate improvesientommunity health (Lasker
and Weiss 2003).

Ilversen et al. (2004) suggested the following characteristics of collategpadctice research:

e Focus on understanding, developing support for, and improving specific pvofdss
practice in the participating organizations;

¢ Researchers and involved practitioners work in close collaboratimnplement agreed
upon activities;

e A pluralist methodology (Mingers 2001) guides the overall resganmtess, with action
research as the dominant approach and other conventional methods (sas# stiadies,
literature reviews, or field experiments) as supplementary approacttes;

e Each collaborative practice research effort can lead to aoportf focused research
initiatives based on ongoing and emerging problem-solving effortpanticipating
organizations (Chiasson et al. 2008; Mathiassen 2002).

6.3.3 Principles of Canonical Action Research

The importance of achieving rigor and relevance in IS researchbéas increasingly
emphasized over the last 15 years (Applegate 1999; Benbasat and128@idLee 1999).
Specifically, action research has faced criticism fok laf scientific rigor and close resemblance
to consulting (Baskerville and Wood-Harper 1996). In response, Davisah €004) have

suggested five canonical action research principles to address ¢becerns. Each principle
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offers specific criteria and questions that we used to engimeand relevance in the context of
our research at EMC.

6.3.3.1 Principle 1. The Researcher-Client Agreement

The Principle of the Researcher-Client Agreement (Davisoal.eR004) guided the action

research project by describing the research team’s rolesvanall objectives. While there was
no explicit agreement with EMC to follow principles of canongetion research, we used them
to guide the research effort. Our initial agreement clegibcified the focus of the action
research project at EMC: IT-enabled transformation of the revencie to improve overall

financial performance. On its part, EMC committed to the pt@ed dedicated resources, time,
and innovation efforts from senior managers. The chief financialeofiecame the sponsor of
the initiative and identified EMC'’s representatives to therstgecommittee and the problem-
solving teams (see Figure 6.1-1). The initial agreemenfietathe roles and responsibilities of
the involved actors: the two researchers, the steering comnaittgée¢he problem-solving teams.
The agreement also described the evaluation criteria and keyerdbles for individual

collaboration interventions. Our research design explicitly ackn@ekethe interpretive nature
of data collection methods. Accordingly, the agreement includedcdélection methods such as
interviews, field study observations, reports from EMR sysiaternal communications, and
workshops. Table 6.3-1 summarizes the evaluation of the critetiibeférinciple of Researcher-

Client Agreement.

Table 6.3-1 Criteria for the Researcher-Client Agreement

Applied at
EMC?

Principle 1 — Criteria for the Researcher-Client Agreement

la — Did both the researcher and the client agree that canonicalrasgarch was the

appropriate approach for the organizational situation? No
1b — Was the focus of the research project specified clearly anditiplic Yes
1c — Did the client make an explicit commitment to the project? Yes
1d — Were the role's' and resppnsibilities of the researcher andocti@nization Yec
members specified explicitly?
le — Were project objectives and evaluation measures specifiecitegpli Yes
1f — Were the data collection and analysis methods specified explicitly? Yes
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6.3.3.2 Principle2: The Cyclical Process Model

Davison et al.’s (2004) Principle of Cyclical Process Model focosethe relationship between
diagnosing and acting, and on the importance of dynamically adjuikte process based on
ongoing evaluations. Instead of using Susman and Evered’s (197&) syetg model involving
the five phases of diagnosing, action planning, action taking, evguatd specifying learning,
we adopted McKay and Marshall's (2001) dual imperative model. By mustg selecting a
model of interactive mixing of problem-solving and research a@svifrather than allowing
either of them to become dominant), we followed collaborative pragsmarch (Chiasson et al.
2008; Mathiassen 2002). Hence, the knowledge from problem-solving cytlinderesearch
cycle, whereas knowledge from the research cycle applied tprdidem-solving cycle. We
often had to change our plans based on new knowledge about the challeades tae revenue
cycle. We often discussed the intervention strategy and evalu#timsults. The bi-monthly
steering committee meetings provided a forum for ongoing evatuatd adjustment of the
interventions. We took decisions to continue or drop interventions at thesegse Table 6.3-2

summarizes the evaluation of the criteria for the Principle of CyclicaEBsddodel.

Table 6.3-2 Criteria for the Cyclical Process Model

Principle 2 — Criteria for the Cyclical Process Model

2a — Did the project follow the cyclical process model or justifydewation from it? Yes

2b — Did the researcher conduct an independent diagnosis of the orgaaizituation? Yes

2c — Were the planned actions based explicitly on the results of the diagnosis? Yes

2d — Were the planned actions implemented and evaluated? Yes
2e — Did the researcher reflect on the outcomes of the intervention? Yes

2f — Was this reflection followed by an explicit decision on whether or nobtepd Yes

through an additional process cycle?

29 — Were the exit of the researcher and the conclusion of the gfogetit either the Yes
project objectives being met or some other clearly articulatedigasiion?

6.3.3.3 Principle3: Theory

Davison et al. (2004) suggested the Principle of Theory to guideadfect and help to focus the
research cycle. This principle ensures that the reseatisfitias remain grounded in theoretical

reflections. During our collaboration with EMC, we understood thatufpert for information
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management would need to build on existing information managemenethddowever, as we
evaluated the impact of our initial interventions and, in the process, gainedraibdéestanding
of the complexity of EMC’s revenue cycle, we modified our theaakfiaming to reflect the
realities of our action-taking (Baskerville and Pries-Heje 199@gcifically, to capture the
observed complexity and the multiplicity of stakeholders with demtrgnterests in the revenue
cycle, we took a transactional view of information processing, andidered the dynamics of
information management in contexts involving multiple decision-makiegters and related
governance mechanisms. As a result, we combined theories of @ifmmnmanagement (Daft
and Lengel 1986; Galbraith 1974; 1977; Mathiassen and Sgrensen 2008; &achaprd Rai
1996), Transaction Cost Theory (Ciborra 1981; 1993; Coase 1937; Willigk83én 1981), and
Polycentricity Theory (Ostrom 1972; Ostrom et al. 1961; Pold®s1). This selection of
theoretical frameworks helped us to focus the research and evdieabutcomes. Table 6.3-3

summarizes the evaluation of the criteria for the Principle of Theory.

Table 6.3-3 Criteria for the Principle of Theory

Applied at

Principle 3 — Criteria for the Principle of Theory EMC?

3a — Were the project activities guided by a theory or set of theories? Yes

3b — Were the domain of investigation and the specific problem settiegaméeand
significant to the interests of the researcher's community of pedriha client?

3c — Was a theory-based model used to derive the causes of the observed?problenyes

3d — Did the planned intervention follow from this theory-based model? Yes

3e — Was the guiding theory, or any other theory, used to evaluate the oubtohees

. . Yes
intervention?

6.3.3.4 Principle 4: Change through Action

Davison et al.’s (2004) Principle of Change through Action ensuréseb@archers and clients
identify and mutually agree upon a problem situation and work togettaeldress it. According
to this principle, the researchers must base their action plampiog stipulated causes. In
discussions prior to agreeing on collaboration, both the researchdrEMC’s steering

committee expressed a desire to improve the problem situatiorCltegeter 7 for a detailed

discussion). While we were interested in understanding and improvimgniation management
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in the revenue cycle, EMC was motivated to reduce the delays aradsdef billed claims and
thereby improving the overall performance of EMC. Through intersjeobservations, and
initial workshop, the researchers and EMC specified several posaildes of the problem. The
suggested interventions, agreed to after our discussions with Edk€hetders, sought to
address these causes. A comprehensive assessment occurredrioefdteraach intervention.
The research team worked closely with EMC based on collaboratigetice research
(Mathiassen 2002) and documented the process, including decisions, plassmassgs, and
solutions. As a result, EMC remained committed to our reselarahghout the project and was
appreciative of our efforts to support the design and implementatidnesfabled interventions
to improve the information management in their revenue cycle. Tablé uBnmarizes the

evaluation of the criteria for the Principle of Change through Action.

Table 6.3-4 Criteria for the Principle of Change through Action

Applied at
EMC?

Principle 4 — Criteria for the Principle of Change through Action

4a — Were both the researcher and client motivated to improve thésituat Yes
4b — Were the problem and its hypothesized cause(s) specified becdesdiafhosis? Yes
4c — Were the planned actions designed to address the hypothesized cause(s)? Yes

4d — Did the client approve the planned actions before implementation? Yes

4e — Was the organization situation assessed comprehensively lwothdvef after the

. ; Yes
intervention?

4f — Were the timing and nature of actions clearly and completely documented?  Yes
6.3.3.5 Principle5: Learning through Reflection

Davison et al.’s (2004) fifth principle focuses on learning throwglection from both research
and practical perspectives and helps researchers and cliedtiréssathe problem situation in a
methodical way. In the workshop in March 2008, we discussed the probletios with key
EMC stakeholders and subsequently made initial recommendations fagecHaneach bi-
monthly steering committee meeting thereafter, we gave anteumia the status of each
intervention, and identified and discussed items needing more attevite also had several off-

site meetings in which we assessed progress of ongoingantiems, explored possible research
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contributions, and discussed ways to ensure rigorous data collection amizergreliminary
analyses. Table 6.3-5 summarizes our evaluation of the Principle of LearmmuagttiReflection.

Table 6.3-5 Criteria for the Principle of Learning through Reflection

Applied at

Principle 5 — Criteria for the Principle of Learning through Reflection

5a — Did the researcher provide progress reports to the client amizatgpnal

members? Yes
5b — Did both the researcher and the client reflect upon the outcomeobjtet? Yes
5c — Were the research activities and outcomes reported clearlgraptetely? Yes
5d — Were the results considered in terms of implications for fusthiiem in this Yes

situation?

5e — Were the results considered in terms of implications for actioa taken in relatedg{ec
research domains? N

5f — Were the results considered in terms of implications for thandseommunity

(general knowledge, informing / re-informing theory)? Yes

5g — Were the results considered in terms of the general appticabitianonical action

Yes
research?

In summary, by applying existing information management thgofieansaction Cost Theory
and Polycentricity Theory as theoretical framing and actioreareb as the method of
investigation, we engaged in iterative problem solving at EMC throughiphe cycles of
planned interventions and observation of outcomes. These interventions practidddta and
deep insights into IT-enabled transformation of information manageprantices in EMC'’s

revenue cycle.
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7 PROBLEM-SOLVING CYCLE

In this chapter, | first discuss the problem situation at EMC. Nedisduss how the research
team used a diagnostic mapping technique to identify the problem situation, inctbhding
challenges relating to EMC’s revenue cycle. Subsequently, | discudsitibk portfolio of

interventions proposed by the research team to resolve the problem situation.

7.1 Problem Situation atEMC

In 2008, when we began our research engagement at EMC, the hospitheguasing to

experience the effects of the severe slowdown in the local andnatgeconomy. The
unemployment rate in the county started to increase, and fewmmtpa(especially as
inpatients—see Appendix C.1) came to the hospital to receive medical seriibe economic
slowdown forced EMC to reduce its service offerings (for examgesing of a rural health
clinic), lay off some nursing and other staff, reduce benefits lfoeraployees, and reduce
working hours (32 hours per week instead of 40) for many employd&&G.sEdeteriorating

revenue cycle performance resulted in fewer resources to imvé® maintenance of critical
infrastructure, such as the EMR system. This situation madenperative for EMC’s

management to look for ways to improve its financial performandesastain its health service

delivery.

After our initial meetings with EMC’s key stakeholders, it breaclear that the hospital was
losing a substantial (but unknown) amount of revenue, which affected lity &bisustain its
operations. The research team understood that EMC’s focus was on rmgdwgilthcare, and
therefore, the clinical staff (that is, physicians, nurses, dretl adtaff) paid little attention to
reimbursement issues associated with delivery of the healteearees. In March 2008, the
research team conducted a full-day workshop at EMC to identify specificraesleelated to its
revenue cycle, and to discuss possible solutions to improve reimbutsdemeredical services
provided to patients. We believed that if we could identify ways toease the focus on
reimbursement issues, then many of the problems faced by thgaheshiefly, sustaining the

healthcare operations amidst the economic slowdemould be resolved.
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EMC’s chief financial officer represented the hospital at wwekshop. In addition, we also
invited representatives from similar hospitals in the region. gur@ose was to get different
perspectives on challenges related to the revenue cycle anbdl@passutions. We also hoped
that discussions among these representatives would provide them, and hus wigher
understanding of problems and potential solutions. In all, nine repregestadbm five regional
healthcare institutions participated in the workshop.

In the first half of the workshop, we asked each participant t&digtchallenges relating to the
revenue cycle, and group the challenges according to key sth¢fes cycle (such as patient
scheduling, patient registration, patient encounter, clinical documentatnedical charge

coding, and billing). In the second half of the workshop, we opened the @odis¢ussing

broader perspectives on each problem and its potential solutions. Thesesiins were very
informative and further clarified the picture, allowing us ttedacompile and further explore
challenges and potential solutions. It became apparent that EM@eather hospitals shared
similar problems (such as losing revenue) and struggled withdiegities in key revenue cycle
stages that affected their financial performance. Thus, the apkgave us an initial sense of

the complexity and scope of challenges faced by EMC and similar healihsi#tgions.

After the workshop, we conducted a full-day site-visit to EMC prilA2008. During the visit,
we observed first-hand various stages of the revenue cycleasyadttient registration, patient
encounter, coding, billing, and business office operations. We interviexaadgers, and clinical
and non-clinical staff, eliciting information about their day-to-dagllenges. These discussions
helped us to understand further the various challenges relating to sEM@enue cycle.
Subsequently, the research team conducted a detailed diagnosis ppblthkem situation by
adopting a diagnostic mapping technique.

7.2 Diagnostic Mapping of Problem Situation atEMC

The purpose of diagnostic mapds to relate situations specifically perceived as problems

(anomalies, failures) to sources and to more general organalatr behavioral features

8 A map is an interpretive description of a situatisvhich provides insight into possible ways ofirgton that
situation or on similar situations. Maps are, li#edescriptions, incomplete, but they contain sd&mewledge about
the situation, which might be useful for understagdand undertaking action. By drawing a map we sact and
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(Lanzara and Mathiassen 1985). Diagnostic maps locate and desxishieg problems and
dysfunctional responses in the organization (as perceived and accoontey the actors).

Figure 7.2-1 shows the basic pattern of a diagnostic map.

Figure 7.2-1 Basic Pattern of a Diagnostic Map

Diagnostic Map — Based on Lanzara and Mathiassen (1985)

A 4

What happened?

Why?

What are the
consequence

A

\4

What can be done?

A

According to Lanzara and Mathiassen (1985), the basis of diagnostis imahe idea of
causation: a problem situation (what happened?) has a cause @mhy@jfects (what are the
consequences?). By answering these questions in a structured ,nthargtagnostic mapping
technique forces a researcher to examine a given situation as ecgpetfem, viewing it as the
cause or consequence of other problems within the framework of o#fper. mhus, diagnostic
mapping provides a practical approach to structuring information aljmobgem situation that
point towards possible interventions (what can be done?). Following Laazdr&athiassen
(1985), we discuss the guestions that a researcher must ask before an iaterventi

e What happenedActors identify problems, failures, or anomalies. They see thatigin

as problematic and attempt to explain the problem. A key featuhe ofiagnostic map is

attach meaning to some elements or events insteathers [Lanzara, G.F., and Mathiassen, L. 198&apping
Situations within a System Development Projeletfrmation & Managemen(8:1), pp 3-20.]
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that it requires actors to see the situation as a specificepnolidased on the information
from other questions, the researcher may iteratively reforentita& problem. However,
the interpretation of the situation expressed through the problehe i$otus of the
analysis, to which possible causes, consequences, and alternatives eelatbeén

e Why?Actors formulate general or specific theories about what happeried situation
by inquiring about possible causes, and then provide possible explanations. Agtors ma

o List acknowledged or perceived causes, or actions that mightulmng the

problem,

Assess to what extent a perceived cause or action is relevant to the problem,

Check for incoherence or inconsistency between different sources,

Provide evidence for what they account for as a source of the problem, or

o O O O

Produce alternative explanations that might expose other maps, and tarn

might reveal conflicts and dilemmas embedded in contradictory explanations.

e What are the consequence&étors assess the consequences of the problem, which may
be observable in the situation at hand or may occur in the future. dtilgates
evaluation of the interpretation of the situation: is it a serioablem? For whom is it a
problem? One possible outcome of this process is to drop the chosen paolleeturn
to a new interpretation of the situation. Evaluating the importand¢beoproblem is a
valuable step before undertaking any correcting and restructuring action.

e What can be doneActors attempt to restructure the situation by designing opfams
action. They project the existing situation into a desired onegdgoom evaluation of
consequences of existing problems to positive statements about blgsgire. The
actors begin by considering the conditions and possibilities withindbeiain of action,
and iteratively address the desired goals and future statear¢éhaichievable through

intervention in the situation.

Following these principles, the research team created theoditig map (refer A.1 in Appendix
A) based on discussions with key stakeholders and field observationg the initial visits to
EMC. The map allowed us to develop both a collectively shared avgarehéhe problem and a
joint commitment to action. However, this map goes beyond providingl@sstriptions of the
problem situation; it helped relate to the actions and choices ak#iearch team and to the

existing conditions at EMC. To improve validity of the diagnostic ymigl the research team
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sought feedback from key stakeholders and, as a result, furthezdrefi By performing this
joint diagnostic activity, the research team and EMC stakel®lceme to share a common

understanding of the problem situation and of possible interventions.

Based on the diagnostic mapping at EMC, | summarize the main pditiie research team’s

understanding of the problem situation relating to the revenue cycle:

e The insurance payers rejected a large number of claims subryttEMC because of
errors (that is, exceptions) originating in different areashefrevenue cycle, such as
registration, patient encounter, documentation, coding, and billingdévified over 30
types of exceptions relating to the registration task aloneudimg incorrect payer
information, incorrect primary insurance subscriber information, amskimg pre-
authorizations. EMC had no estimate of these rejected claims over any gieh per

e The billing department at EMC was spending about 80% of its timélihg exceptions
created upstream in the revenue cycle. A majority of thesepggos occurred in the
registration department. As the billing manager told us, theytBavsame exceptions
occurring all the time. For example, incorrect insurance pay@maation was among the
top exceptions each month.

e EMC did not collect appropriate co-payments (typically 10 or 2@Gdnldepending upon
insurance benefit) during patient registration, primarily bectheseegistration clerk had
no system to confirm how much a particular patient owed. Somenfailid not have
any cash (or other form of payment, such as a check or cred)tatahand, and many
patients claimed they had no money at all. This lack of timefificegtion of patient
benefit resulted in revenue loss to EMC.

e EMC was not charging for some of the medical services itpsagding to patients. For
example, when the clinical documentation staff applied charged@gaostic test (such
as an X-Ray to identify a broken bone), the related medical sefincthis case,
application of plaster cast) was not always included. A nurse mat@daus that there
were “probably many such cases, but we have no way to know.”

e EMC did not properly verify insurance eligibility for patientsinang for inpatient
admissions or for outpatient procedures. As a result, the insurayers pejected claims

in which the medical service provided exceeded the patient®ibtig Thus, lack of
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timely verification of patient eligibility (before EMC providededical service to the
patient) resulted in revenue loss to the hospital.

Broadly, these problems fit into two categories: some result in delggg/ment (suggesting, for
example, a need to provide accurate and complete information duristraggn) and others
result in denials of payment and lost revenue (suggesting, for exampleed to provide
adequate clinical documentation to support the highest possible codeldWess both

categories of problems in our interventions.
7.3 Proposed Interventions atEMC

Against this backdrop, the research team first considered developmggtean to record the
major exceptions in each stage of the reimbursement cycleyahis allow tracking them over
a period and know where to focus our efforts. Further, EMC lackedensys track the amount
of claims submitted to payers (for medical services providegatients), what it could have
claimed for those services (by not missing any procedures amchérga that were given to the
patient), and what was finally reimbursed by the various palyeve. could compile and publish
the claim-related financial information, it would help to focus‘ihie money left on the table”
by identifying ways in which the claimed amounts matched thegyekdor the services provided
by the hospital and the amount reimbursed by the payers. Howswdiscassed in Chapter 2,
EMC was a resource-constrained organization: they had fewr§bipeel to create the required
information systems, and little or no budget to buy such systemeefdies the question before

the research team was, how can we obtain the information in a cost-effeativertha

Prior research experience and technical expertise of trerceseam helped in this process. The
research team considered ways of using IT to develop approprtateentions in EMC’s
revenue cycle. One option was to focus on the front-end; that is, begivith the admissions
process, which included scheduling, pre-registration insurance a#dfic and registration. The
registration department had high turnover, so the staff was liypeav and inexperienced. As a
result, the registration staff did not always understand the iatjlics of their actions. For them,
a missed field, such as payer information on the EMR systesgistration screen, was not a
significant cause of delays in reimbursement or denials ohslélthough it led to a revenue

loss for EMC). Therefore, there was a need for some educatigdhdaegistration staff, and
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across the revenue cycle, including better understanding of whatrdbesp was, what the

problems were, and how each person could help to improve the process.

Based on this initial understanding of the problems in the revenue thelesearch team’s goal

was to create an efficient and effective reimbursement mystowever, since EMC was

financially constrained, any potential solution had to be a low cost Tmeking thus, the

research team communicated an initial diagnosis of the prabteation at EMC and proposed

some possible ways forward (see Table 7.3-1). This communicatiomédba basis of our

interventions.

Table 7.3-1 Initial Diagnosis and Proposed Interventions at EMC

Excerpt from communication to EMC'’s chief financial officer in April 2008

We thank you for inviting us to visit your hospital and meet with youeagles. We had
very interesting and fruitful discussions at the workshop and duringasital visit. We
look forward to continuing and strengthening this collaborative relatipnshith your
hospital.

During the hospital visit, we met with key people involved in the varamiwities of the
reimbursement process. We had opportunity to observe the detailge gfrocess, we
discussed the different exceptions and breakdowns that typically @winve discussec

what management information was currently collected about, aedeto, reimbursement

for medical services to patients. The workshop and the subsequent haspiigave many
important insights:

1. Patient information validationThere is a need to identify ways to improve the validity

of patient information to ensure follow-up and access.
2. Insurance eligibility and co-payment verificatioit: is essential to verify eligible
insurance benefits and related co-payment systematicatlyalf patients during
admission process and before any patient encounter. This can beedchither
through manual procedures or through adoption of verification softwark.dptions
should be analyzed from a cost-benefit standpoint and one of them shou
implemented.

Id be

3. Patient charge capturéAt present, there is no standardized way to capture and maonitor

charges for all services provided to the patient. Unless saghtam is in place, man)
charges will continue to be missed.
4. Exception improvement trackin@urrently, exceptions are tracked through the rep

DI'tS

generated by the EMR system. Additionally, there is a neefjgoegate exceptior
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information for admission, coding, billing and other tasks each month andsthg
comparing it across months. Such monitoring would help to identify,, tescksupport
improvements in the reimbursement process.

5. Reallocate exception handlingurrently, most exceptions are identified and fix
during the billing process. A reallocation should be based on the principle that thel place
where exceptions were caused should be accountable for fixing therafoFagwhile
exceptions may be identified during billing, they should be aggregatetedrback to
the responsible department for reprocessing. Such practicebkelse to support
learning and lead to fewer future exceptions.

6. Information-based accountabilityThere is a need to develop accountability |at
individual and department level so people use and act on informatioatdsaabout
exceptions and improvement initiatives. This should be facilitatgditymanagement|
interventions and support.

1%
o

Thus, following collaborative practice research methodology (Chiassaln 2008; Mathiassen
2002), the diagnosis of the problem situation led to a portfolio of focusewentions. As we
dug deeper into EMC’s revenue cycle and related activities ovendke two years, other
problems surfaced that required additional interventions. Moreover, agamed more
knowledge about the revenue cycle, we modified each intervention cycbetter alignment
with the objectives of the action research project. Thus, duringenhiee period of action
research engagement, we continued to evaluate and refine currevgéntites and add new
interventions. For each intervention, we worked closely with theriste committee and
individual problem-solving teams. The sequence of specific interventiassnot always pre-

determined; at times, it emerged as the problem-solving cycle progressed.

Chapter 10 describes the context of these interventions in detaid€Bign, implementation,
and review of outcomes of these interventions provided rich datallinaed us to gain better
understanding of the revenue cycle related challenges faced &y BM also gained better
understanding of the informational challenges as well as thdispeformation consumed and

produced at each stage of the revenue cycle.
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8 DATA COLLECTION AND ANALYSIS

In this chapter, | discuss the data collection and analysis procedurddsruis research. First,

| discuss the data collection, including identification of primary and secondktiay sources at

the research site, EMC. Next, | discuss the analysis of the di¢ated between March 2008
and April 2010, with a follow up visit to EMC in June 2011.

8.1 Data Collection

In our interventions at EMC, we sought to 1) examine how IT-enabfetmation can support a
hospital’s revenue cycle and 2) explore how Polycentricity Thearyndarm our understanding
of information management in complex organizations. To achieve thesetiob$, we
investigated information exchanges related to the revenue eyithin EMC and with its
external partners. Importantly, we considered the challenges se thé&ormation exchanges.
This data became the basis of designing IT-enabled interventions to improWie ggfecmation
exchanges and overall information management at EMC. With a s&nofnterventions
(grouped into four cases) that focused on improving EMC'’s revenue ayelsought to develop
and illustrate our theory (that is, Information Polycentricitarfework, IPF) with empirical
observations (Eisenhardt 1989; Orlikowski 1992). Overall, our goal was/ébogelPF to offer

faithful explanations of the challenges of IT-enabled information managemexiCat E

Data collection for the study started in March 2008, when we heldnitial workshop with
revenue cycle stakeholders at EMC. In April 2008, EMC’s chredrifcial officer invited us to
visit the hospital. During the visit, we conducted interviews withcef financial officer, the
director of the business office, the director of coding and docunant#ie billing supervisor, a
nurse manager, and the IT manager. These early interactitm€EMIC resulted in a deeper
engagement with the hospital. After initial communication of ourrdias of EMC’s problem
situation (see Table 7.3-1), we began a formal engagement tiest taer the next two years.
Both researchers visited EMC about once every month for full sgsgions, in which we
reviewed progress of various interventions with the steeringnuttee, interviewed other

stakeholders, and planned for subsequent interventions. In addition, | E@ME@dlmost every
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other week and at times stayed overnight in the'ctty continue data collection the next day.
Besides collecting data, the purpose of these visits was to dasilgimplement interventions,

provide training to revenue cycle staff about specific intergastiand coordinate any technical
issues with EMC’s IT team. After each meeting, the resetam held a de-briefing session to

discuss our observations. In June 2011, we made a final follow-up visit.

In all, we conducted over 125 semi-structured in-person interviews at EMCakligeribed most
interviews and all workshops. Following Yin (2003) and Miles and Hubermam4)19&
collected evidence from multiple sources to enhance data quatityfaailitate research. We
conducted direct observations of how different revenue cycle stakehotitetacted their day-
to-day work, what technologies they used, how they consumed and ptadfarenation, what
challenges they faced, and which opportunities for improvement theyFmawnately, with
support from the chief financial officer, we could interview any member aketrenue cycle any
number of times, and we made full use of this opportunity. For exarhple had any follow-up
guestions about billing-related activities, we could interview thigdpisupervisor or a billing
clerk as needed. Apart from face-to-face interviews and ditesgrvations, we also interacted
through e-mail and phone to clarify issues raised in interviews tandollect additional
documents. In particular, | requested and received weekly data upalatey interventions. |
also had remote access to the Exception Management Systeme tingpplemented at EMC. This
allowed me to re-configure the system remotely based on feedbaak és, requests for new
categories of registration-related exceptions). We reviewejeustatistics regularly and

ascertained need for training to various users.

The research team prepared a protocol to structure the intervevespr and to collect
appropriate information. We tailored the protocol for specific intevees. For example, the
protocol for the IT specialist included information about EMC'’s IT infrastmegtan overview of
IT applications supporting the revenue cycle, current and plannecttgragecurity risks, and
other technical challenges. Typically, each interview lastédd®sn 30 minutes and two hours,
and both researchers took separate notes. We recorded all msemxeept those that discussed
specific patient cases, or when requested by an interviewee. \Whene discussed a

particularly “sensitive” issue (such as the resistanceuoes to adopt EMR-facilitated clinical

¥ The research site was about 180 miles away froordgse State University, Atlanta.
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documentation), we asked multiple interviewees to reflect on dhee 9ssue. These multiple

perspectives improved our understanding of the involved complexities.

The research team also reviewed secondary data sourcesssiechracal specifications of the
EMR system (which allowed us to create many custom repodsjuttant reports, internal
presentations, minutes of staff meetings, e-mails, and otheenvntiterials. A summary of

information about these data sources is included in Table 8.1-1.

Table 8.1-1 Primary and Secondary Data Sources &MVC

Primary data sources Secondary data sources

+ Workshops (6) % Internal documents (150), including
+ Steering committee meetings (20) e EMR system reports
++ Clinical and non-clinical staff meetings (8) e Presentations
+«» Semi-structured interviews (125) with EMC'’s e Meeting notes
¢ Chief financial officer e E-mails
¢ Business office manager and staff ¢ Clinical documentation
e Billing supervisor and staff e Consultant’s audit reports
¢ Quality manager ¢ Personal communications
e Utilization review manager e |IT resources questionnaire
¢ Documentation and coding manager % External documents (5)
e IT manager and staff ¢ Public data\yww.cms.goy
¢ Nursing managers www.jcaho.org

¢ Reqgistration supervisor and staff
o EMR system consultant
+» Field observations (50), including
¢ Patient registration
¢ Clinical documentation
¢ Coding
¢ Billing
¢ Follow up of delinquent accounts
¢ Interaction with insurance payers

CMS——Centers for Medicare and Medicaid Services; JCAHO—Joint Gsiomi on
Accreditation of Healthcare Organizations
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The research team also collected as many facts as pod$sibh secondary sources and
triangulated between the different empirical materials, petispsc and observers (Denzin and
Lincoln 2005; Miles and Huberman 1994; Yin 2003). This triangulatiowald us an in-depth
understanding of the phenomenon in question, provided validation, and added rigdth,bre
complexity, richness, and depth (Flick 2002, p229). In summary, the actesrch engagement
at EMC involved multiple workshops, interviews, and presentations. Wethsese sources to
generate and collect data, and to diagnose the problem, plan and ctekes, aevaluate

interventions, and specify learning.
8.2 Data Analysis

During the problem-solving phase, we followed the cyclic process @nasng, action
planning, action taking, evaluating and specifying learning (Susman Eaeded 1978).
Accordingly, we used a diagnostic mapping technique suggested bwarhasmad Mathiassen
(1985) to analyze the qualitative data from workshops, meetings, eldebliservations, and
guantitative data from EMR reports, questionnaires, and other sourtiesth& goal of
diagnosing EMC'’s problems relating to the revenue cycle (sewighesn of the technique in
Chapter 7, and outcome of the analysis in Appendix A). This analysidednplanning and
execution of appropriate interventions (Chapter 10), evaluation and inéigametof the
interventions (Chapter 11), and specifying the contributions (ChapterTh&).analysis also

helped to illustrate the theoretical framework that emerged from thg stud

As discussed in Chapter 6, the goal of data analysis during tleeategdase of our engagement
at EMC was to develop new theory. Towards that goal, we fotlodega analysis procedures
suggested by Miles and Huberman (1994) for qualitative case d@awy suggest three
concurrent flows of activity: data reduction, data display, and ueiwei drawing and
verification. Furthermore, all three activities take place noy after data collection is finished
but continuously throughout the data collection process. In fact, we continusadlect data
even as we developed our theoretical framework. For example, theeoest visit in June 2011
provided further data about the heterogeneity of technology configuratidi&C (see Chapter
9 for details and Chapter 10 for illustrative examples). This additidata provided support for
a key component of our framework, and facilitated empirical aisalgé the case. This
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concurrent and interactive pattern of data collection and analggiechdetermine subsequent
data collection choices for theory development and facilitatedtiter development of the

proposed theoretical framework in this research.

Figure 8.2-1 represents the data analysis strategy duringgkarch cycle. We leveraged the
outcomes of the problem-solving phase to develop and evaluate our thedraticedvork
(McKay and Marshall 2001). Evaluation of the outcomes of the pnoisiolving phase also led
to reinforcement and modifications of the theoretical frameworlsK&=ille and Pries-Heje
1999).

Figure 8.2-1 Data Analysis Strategy for Theory Building

Data Analysis Strategy — Adapted from Miles and Huberman (1994, p12)

Data

Collect Data collectior

Analyze Data )
Data reduction

. Drawin
Data display

8.2.1 Data Reduction

Miles and Huberman describe data reduction as “the processofirsg| focusing, simplifying,
abstracting, and transforming the data that appear in writterelgp fotes or transcriptions”
(1994, p10). They assert that data reduction occurs continuously throughdiié tbe any
gualitatively oriented research project. It can start even ddfeldwork commencesthrough
initial research questions and conceptual framework from whichetearcher operates, and by

the site selection and initial data collection choices madddydsearcher. As data collection
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proceeds, further episodes of data reduction occur through writingnates, coding, teasing

out themes, and writing memaos.

Following this strategy, the process of data reduction and tranefprioegan when we were
working with a group of rural hospitals and community health cente@eorgia in 2007 and
selected EMC for a deeper collaboration. During our two-year gemgent at EMC, data
reduction occurred through presentations for bi-monthly steering dt@emimeetings,
summaries of monthly problem-solving team meetings, and commuamsasuch as in Table
7.3-1). Further reduction occurred through identifying problems reldabngMC’s revenue
cycle, teasing out practical themes (for example, compleityevenue cycle), as well as
through the evolving application of theoretical frameworks—the transattapproach to
information management, multiple centers of decision making, and xta@pendent
governance—to make sense of the observations and experiences at EMC.

8.2.2 Data Display

Data display refers to “an organized, compressed assembipfaimation that permits
conclusion drawing and action” (Miles and Huberman 1994, p11). Data dispkysnclude
matrices, graphs, charts, and netwerk#i designed to assemble organized information into
immediately accessible form. Like data reduction, the developmiemata displays is an

iterative process that occurs during the data collection process as wtdl &s aompletion.

Accordingly, we created appropriate displays, including tableghgr and flowcharts (such as
Figure 2.1-1 and Table 2.1-1), that helped us to understand the cdsnpfexihospital revenue
cycle and framed our understanding of the overall workflow and indivaltialdities related to
revenue cycle. Table 2.4-1 helped to understand the role of IT in a hospéaue cycle and to
appreciate the heterogeneous technologies prevalent in any ho&pattier example of data
display is the diagnostic map (refer A.1 in Appendix A), which helpeddentifying
opportunities for solving problems related to information management @'€Mvenue cycle.
These data displays developed iteratively, based on the improvedtanderg of the research

team during the two-year engagement and feedback from key stakeholders.
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8.2.3 Drawing Conclusions and Verification

Drawing conclusions includes identifying regularities, patterngplagations, possible
configurations, causal flows, and propositions from available dat&gNihd Huberman 1994,
pll). As data collection progresses, these conclusions gradualljndenore explicit and
grounded (Glaser and Strauss 1967), and “final” conclusions may not ajppiedata collection
is over (Miles and Huberman 1994, pl1l). Miles and Huberman (1994) point ¢ut ika
important to iterate between drawing conclusions and verifyingetbosclusions in an ongoing

process to maximize the validity of the study’s findings.

The conclusion drawing and verification phase of data analysis edcuaring both the
problem-solving cycle and the research cycle. During the problermgotycle, a thorough
diagnostic mapping exercise (refer A.1 in Appendix A) providecamdmwork to identify key

problems relating to each stage of EMC'’s revenue cyclesking (and answering) the four

guestions: “what happened,” “why,” “what are the consequenced,*vahat can be done.” By
adopting this structured problem identification exercise, the @sdaam made sense of the
problem situation at EMC and was able to provide an initial diagaosipropose interventions
to improve EMC'’s revenue problems (see Table 7.3-1). These recommesdagdilected the
conclusions drawn from the interactions during the initial workshogMarch 2008 and
subsequent meetings with key stakeholders during visits to EM@ndgthe planning and
execution of each intervention (A through J, see Figure 10.h4é)research team collected
additional data, conducted data analyses using content analysisigifrivad interviews and
workshops; analysis of field notes, e-mail communications, archivettae and paper-based
documents; and by using statistics, tables, graphs, and numbersn(Beaz.incoln 2005, p7).
These data analyses confirmed and contextualized the problenonsitaladl helped to fine-tune

each intervention based on feedback and review of initial outcomes.

Based on ongoing reflective discussions and the de-briefing sessions betweenrds=archers
about the observations at EMC (“what does it mean?”), we begamke more sense of the
context in which EMC’s revenue cycle operated. In addition, followiegrecommendations of
Eisenhardt (1989), Boyatzis (1998), and Yin (2003), we repeatedly readrkeripts, interview
notes, and other material to identify key themes relating tockiaienges of information
management in EMC'’s revenue cycle. | also did write-ups for edetvention (A through J),
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provided detailed contextual information about the problem situation, explained hcegelaech
team approached possible solutions, and described the outcomes oébentian. Based on
this iterative, within-case analysis (Eisenhardt 1989), welde®é a preliminary list of themes
(“premises,” see section 9.1) that represented underlyingrpstacross the interventions. These
four premises helped us to tie the case data directly testtit’s research questions and
provided a foundation for developing theoretical concepts (Miles and Hahet®94, p70).
Based on these premises, we iteratively identified relad@esponents of the new theory (see
section 9.2 and Table 9.2-1), while ensuring that the case data provitiersguévidence for
each component. Thus, conclusion drawing in the research cycle led pdkaeration, which

| discuss in Chapter 9.

In Chapter 10, | verify the applicability of the components of the #imal framework in the
context of a health delivery transaction at EMC. | also vehéyapplicability of the framework
to our interventions to improve information management in EMC'’s revertle (3ee Section
10.2).
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» PART D: THEORY DEVELOPMENT

This section describes the development and application of the t#wedrgraws on the research

team’s efforts to improve information management at EMC.

Information Polycentricity Framework (Chapter 9): This chapter draws on
Polycentricity Theory, Transaction Cost Theory, and existing i®af information
management to develop an initial conceptualizatiormation Polycentricity
Framework (IPF-that can help to explain the challenges of information management in
complex organizations and lay the foundation for further theoretical@@nent. The
chapter discusses the premises and components of IPF.

Application of IPF (Chapter 10): This chapter illustrates the detailed workings of IPF
by applying its four components to information management in thenweveycle at
EMC. Next, it provides a detailed contextual account of ten inteorent{igrouped into
four cases) to improve EMC's revenue cycle as part of the action reseatghFsir each

case, | interpret the findings based on IPF.
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9 INFORMATION POLYCENTRICITY FRAMEWORK

In this chapter, | develop a new conceptual framework—the Informationcdpticity
Framework (IPF)—to explain the challenges of information management inpleom
organizations and to lay the foundation for further theoretical developmanst, Fdraw on
Polycentricity Theory, Transaction Cost Theory, and existing theooksinformation

management to present the premises of IPF. Subsequently, | discuss the key components of IPF
9.1 Premises of IPF

In the philosophy of science, a prenifsis a statement that is assumed to be true and upon
which further theory is built (Vargo and Lusch 2009, p223). A prenasebe a known fact or
data or an expression that has a certain degree of cexaiimtyitive obviousness and forms the
basis of our knowledge. Thus, a premise is the starting point of tHeeeyopment and has been
used in developing several organizational theories, including the satimturmodel of
technology (Orlikowski 1992).

The first premise of IPFpolycentric conditions-draws on Polycentricity Theory (Ostrom
1972; Ostrom et al. 1961; Polanyi 1951) and is essential to our cornzgiiolm of information
management in complex organizations. To conceptualize IPF's otberisgs, we draw on
Mathiassen and Sgrensen’s (2008) three-layered structure @halilled information

management:

1) Transactional layerin which business processes are executed (for example, through
delivery of healthcare services by a provider to a patient);

2) Informational layer in which the information relating to the transaction, and its
governance, is produced and consumed, thus creating shared meanorgs tam

involved actors (for example, between the provider and a patient); and

2 0On the other hand, groposition at least from a logical positivistic perspectiisa statement that is testable for
its truth content. However, premises, if they ach,rprovide the foundation upon which to derivegwsitions that
can then undergo scientific investigation and eiogirtesting [Vargo, S.L., and Lusch, R.F. 2009. Sarvice-
Dominant Logic for Marketing," inThe Sage Handbook of Marketing Thed?yMaclaran, M. Saren, B. Stern and
M. Tadajewski (eds.). London, UK: SAGE Publicatidd., pp. 219-234.]
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3) Technological layerin which technology hardware and software applications (such as
telecommunication network, computers, and EMR system) combine to support t
transactional and informational layers through capturing, progessioring, and sharing

information within and across the organizational boundaries.

The three-layered structure focuses the discussion of IPF'sisgenaround transactions,
information, and technology. Thus, the second premgs&ansactional view of informatien
relates to the transactional layer. The third premtbe ordering effects of informatieaelates
to the informational layer. Finally, the fourth premideeterogeneous configurations of

technology—relates to the technological layer. Next, | elaborate on these premises

9.1.1 Premise 1: Polycentric Conditions

Recent studies have challenged the assumption of monocentric deuigkamg in complex
organizational settings and have, instead, identified polycentridateamaking as an alternative
perspective (Andersson and Ostrom 2008; Ostrom 2009; Ostrom 1972; Ostadm1861;
Polanyi 1951). Polycentric decision making arises from polycewrinditions in complex
organizations, which manifest in the multiple independent sourceshafraytand judgment that
act informally but collectively in determining community standasfibehavior and the focus of
collective action (Ostrom 1972). IPF posits that polycentric condigo@ghe norm in complex
organizations, where the workflows and information exchanges extend beywetrial and
organizational boundaries in response to internal and external chall@rayest al. 2005).
Further, the multiple independent sources of authority in a complex oatjanizare often
“nested”—with centers of decision making existing side-by-sglecl{ as a hospital and its
external partners) and centers of decision making existitign centers of decision making
(such as the various functional units in a hospital, representednimyaris, nurses, registration
clerks, and billing staff). This multiple nested decision-making agbrdés different from that of
Arrow (1974), Simon (1981), and Wiseman (1988), who assume a centralodenmsking
authority in organizations. This approach stresses that organzagxist not only as large
pyramidal structures that are managed as a bureaucracy (wiaighjustify a monocentric
decision-making structure), but also as networks of firms, fundtae@artments, work groups,
teams, and informal peer groups (Piore and Sabel 1984) with multiple cerderssodn making
supported by polycentric structures.

Singh | Dissertation | INFORMATION POLYCENTRICITY FRAMEWRK 110




Towards Information Polycentricity Theory

Polycentric conditions are also implicit in Ciborra’s (1981; 1993)icsm of information
management studies in the IS literature. He noted that masteofiecision-oriented design
strategies focus on the information needs and cognitive styleeahdlividual decision maker
(Ciborra 1993, p112) even though collective, coordinative problem-solvihg imain challenge
in organizational settings (Sproull and Kiesler 1991; Turoff andz H®82). A solution, Ciborra
might have argued, would be to move away from the assumption of monoc@atision
making (for example, by an individual manager) and adopt a polycgitimsophy in which
collective and coordinative decision-making is the norm. A secaoitidism forwarded by
Ciborra involved ignoring the mixed-interest (that is, heterogenemrggxt in organizational
decision making by assuming that all participants share commals {f0iborra 1993, p112).
This approach ignores the presence of cooperation and conflict bepagempants during a
decision-making process, and it fails to account for phenomena suotisapresentation,
resistance, selective disclosure, lack of transparency, andissxesf authority based on
information (Ciborra 1993, p113). Additionally, the traditional view does ri@ tato account
certain participants’ opportunistic behavior, which can result in additi information
processing to ensure reliability of information. This line of reasoning suygestiple centers of
decision making with heterogeneous interests in what coestieffective design strategies,

information management, and related governance mechanisms.

Therefore, drawing on Polycentricity Theory (Ostrom 1972; Ostebml. 1961; Polanyi 1951)
and Ciborra’s suggestion of a collective decision-making approathstmaindful of mixed-
interest contexts (1993, p113), IPF posits polycentric conditions in corop@xizations. By
taking this view, IPF focuses attention on 1) multiple levels afrmétion exchange leading to
collective (rather than individualistic) decision making among tiplal actors with
heterogeneous interests and 2) fragmented information managemeéntecision-making
authority requiring the various institutions, functional departmentspdeand informal peer

groups to coordinate at multiple levels across organizational boundaries.

Further, IPF’'s embrace of polycentric conditions in complex orgaomsahas two implications
relating to information management. First, polycentricity can fashon the transactional layer,
informational layer, and the technological layer. As a resultfréresaction can be polycentric,

the information management for that transaction can also be polgcentd the technological
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configurations that support the transaction and the related informptocessing can be
polycentric too. Second, if the interests of different actors irtiphelinested arrangements are
aligned (that is, homogeneous), authority will be less likelyagrment (Ostrom 1972; Ouchi
1980). Alternatively, if the interests of different actors aetetogeneous, fragmentation of
authority will occur and the information management strategy will haversiaer those. This is

particularly the case in complex organizational settings whéaege number of interdependent
parts work together as a whole and interact with larger orgamah structures or external
environments (Simon 1981; Thompson 1967), thereby resulting in heterggehéitterests

among the involved actors.

9.1.2 Premise 2: A Transactional View of Information

Polycentricity Theory (Ostrom 1972; Ostrom et al. 1961) adoptaredctional approach to
analyzing complex human action situations (see Chapter 5). The thssuynes patterns of
cooperation, competition, and conflict that may exist among varidossaa such settings. In
fact, two of the core features of Transaction Cost Theoryli@vison 1975; 1981)—bounded
rationality and opportunistic behavior in individual decision making—arasistent with

Polycentricity Theory. Further, the tenet of multiple nestedsttatimaking centers—a defining
aspect of Polycentricity Theory—also assumes a transactiorsgdgotive of ongoing exchange

among actors on different levels of analysis.

The traditional industrial organization approach considered a tasle amit of analysis (Coase
1937). Based on classical economic theory, this task-focused apprénamctrded costs (such

as production and transport costs) that directly related to orgamabtasks. The reason for
guestioning this approach was that in any transaction (for erarbptween a buyer and a
supplier of goods or services), there are additional costs ofrentetdo and executing contracts,

as well as costs of managing the transaction. The alternappeach—which considers a
transaction as the basis of analysis—has been adopted in reicked & institutional economic
theory (Coase 1937; Williamson 1975; 1981; 1985; 2000) and information sysiemsarid
Straub 1998; Chen and Bharadwaj 2009; Ciborra 1981; 1993; Kauffman and Mohtadi 2004;
Kumar and van Dissel 1996; Lacity and Willcocks 1995; Sankaranarayarh Sundararajan

2010). For these researchers, transactions determine decision nrakinganizations (and
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related governance structures) and provide a richer understandogmpiex organizational

functioning.

Ciborra (1981) was the first researcher to adopt a transacsiothea unit of analysis for
information management when he analyzed transaction costs in infamrsgstems. He defined
an organization as “a stable network of contractual arrangeioegts/ern a set of transactions
among individuals” (1993, p116) and argued that these contractual arrangataéné how
individuals join and coordinate their efforts to cope with the compl@fithe environment and
exchange uncertainties (such as those arising from opportunisnonséquence of taking the
transaction cost approach is that setting up and managing transadatlaoesjuire governance
mechanisms (that is, contractual arrangements). Following OL@80), Ciborra suggested that

these mechanisms can be combinations of teams, markets, or systems.

Therefore, drawing on the rich literature associated withdealyicity Theory (Ostrom 1972;
Ostrom et al. 1961; Polanyi 1951), Transaction Cost Theory (Cod&sg Wdlliamson 1975;
1981), and building on Ciborra’s (1981; 1993) transactional approach to IS, dpesed
theory—IPF—posits transactions as the basis of information procemsthglecision making.
IPF takes a transactional view of information, and consideran@ations as contractual
arrangements that process information to govern sets of tramsaciihis view allows IPF to
consider information management as the basis of governance octrans and focuses
attention to the transactions involved in the delivery of services.

As discussed in Chapter 3, complex organizations involve interdependenthadrivork as a
whole and are interdependent with larger organizational strgctureexternal environments
(Simon 1981; Thompson 1967). By taking a transactional view of infamalfPF overcomes
the limitations of task-focus because multi-level human tramsectjand related information

exchanges) in complex settings extend beyond functional and organizational boundaries.

9.1.3 Premise 3: The Ordering Effects of Information

Information management involves structuring data into meaningful @gnaimd acquiring and
processing information for specific purposes such as decision gnékiborra 1993; Kmetz
1998; Nauta 1972). This understanding of information management as aobaisision
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making is implicit in the subjective view of information, which focus® the context and
meaning of received data and its interpretation by the receassad upon prior knowledge and
expectations (Dretske 1981; Farace et al. 1977; Mingers 1996heOaother hand, taking an
objective view of information—which concerns itself with the trarssmoin of messages and not
the content of communication (Alluisi 1970)—provides only limited understarafimigcisions

and their impact based on the messages received.

Several theories of information management consider information piregess the basis of
organizational design. For example, Galbraith’s (1974; 1977) model links infompaibcessing

and organizational performance by considering the relationshipebetitask uncertainty and
variation in organizing modes (for example, greater task uncert@quires greater information
processing at a given organizational performance level). TushnthiNadler's (1978) model
adopts the contingency-theory concept of fit between organizational comip@mel processes,
suggesting that an organization will be more effective when ntsrmation processing
requirements match its information processing capacity. MintzZd&¢9( 1980) proposed that
information processing requirements determine organizational strsictanel suggested
organizational design strategies based on different combinatiomsngiiexity and uncertainty
of information processing. Similarly, Daft and Lengel's (1986) inforomatontingency model

describes how organizations can be structured based on how theytddgask uncertainty and

task equivocality.

Information processing occurs through two complementary mechanigorsnation production

and information consumption (Ramaprasad and Rai 1996). Actors produomatiém about
business phenomena by deriving meaning from stimuli in organizhtawmiaity and the
environment. At the same time, actors consume information whertréresform it into stimuli

that support and guide organizational action. In effective organizatibese is a symbiotic
relationship between information production and consumption, and this reffepiasmpositively
reinforcing. Moreover, organizations must strive to maintain anbaldetween information
production and consumption; else, organizational performance diminishes due to
dysfunctionalitie$’ such as information overload, information in jail, and misinformation

(Ramaprasad and Rai 1996). Following this line of thinking, MathiassdnSgrensen (2008)

L See Figure 3.2-2 for conditions that lead to tllgadunctionalities.
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suggested that organizational information is provided as serviced)esadibhformation services
are enacted in response to specific information processing reqoteene support decision

making within and across organizational boundaries.

Drawing on these information management theories, and on Ciborra’s (1388);transactional
approach to IS, our conceptualization proposes that information processmg as part of a
transaction. It results in organizational activity or structunhgrganizational activity through
information consumption or it results in new information about organizatewiality through

information production. The impact on organizational activity and itestring represents the
ordering effectof information. At the same time, information processing oceurgsponse to
the information requirements of transactions and their governandé §Bé Lengel 1986;
Galbraith 1974; 1977; Mintzberg 1979; 1980). Thus, information processingesigits from

organizational activity as responses to the embedded information regqotee Figure 9.1-1
represents the relationship between information processing (pmaweid consumption) and

organizational activity in transactions (ordering effects and infoamasquirements).
Figure 9.1-1 Ordering Effects of Information

Ordering Effects of Information
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The ordering effects of information do not suggest the “ordénh@gmformation in the sense the
term has been applied in survey rese&rahd economic theoR. They also do not suggest the
“stabilizing” effects on any organizational activity cartisaction. Rather, the ordering effects of
information have a neutral connotation; they could represent stabiitgtability, convergence
or divergence, equilibrium or disequilibrium, harmony or conflict. lkent ordering effects of

information can challenge previous ordering effects.

The ordering effects of information are also implicit in Polydeity Theory. Vincent Ostrom
(1972) defined a polycentric order as one where “many elementsapable of making mutual
adjustments for ordering their relationships with one another witlgangral system of rules
where each element acts with independence of other elements:ofidesing” of relationships
among different elements represents organizational structuringhémge in behavior) and it
results from information exchanges across multiple decisionagatenters and from a related
system of rules (that is, governance mechanisms). Polanyi)(H&d emphasized that such
governance mechanisms provide a framework for ordering relationshgppalycentric system.
Again, this “ordering” of relationships does not suggest a stahletsre or behavior; it only

reflects a change in structure or behavior.

Therefore, building on existing information management theoriesdt (Bnd Lengel 1986;
Galbraith 1974; 1977; Mintzberg 1979; 1980) and on the ongoing structuring oizatyanal
activity through information production and consumption (Mathiassen and Swréoees;
Ramaprasad and Rai 1996), IPF posits information processing a®riheof organizational
decision making. Further, consistent with the notion of orderinget#tionships through
information exchanges in Polycentricity Theory (Ostrom 1972; 30l4951), IPF focuses
attention on information requirements, information processing, and theingrdeffects of

information on transactions and their governance.

# The effect of placement (i.e., ordering) of iteims survey instrument on the responses

% An ordering effect in economic theory is the “valof a particular good as perceived by the respusde
depending on where in a sequence it is valued; vahgimen set of goods are valued in a sequencdirjgaman, D.,
and Knetsch, J.L. 1992. "Valuing Public Goods: Phechase of Moral SatisfactionJournal of environmental
economics and managemégg®:1), pp 57-70.
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9.1.4 Premise 4: Heterogeneous Configurations of Technology

As discussed in previous sections in this chapter, polycentric conditironsomplex
organizations result in multiple nested centers of information pggesand decision making. A
consequence of this is that polycentric systems will liketyuire heterogeneous configurations
of technology. Taking such a view allows us to understand the speaif technology
configurations that can effectively support multiple levels of internal arestreattcoordination to
deliver services to customers. Similarly, in proposing a fivbeh information requirements and
a portfolio of available IT-enabled information services, Ma#gasand Sgrensen (2008)
suggested that information services were supported by “hetemgeportfolios” of information
processing capabilities enacted by people and IT; organizatextats then evoke these

information services differently to meet the specific requirements #uoey f

By definition, a complex system has many interdependent and imeraarts that are also
interdependent with the external environment (Simon 1981; Tan et al. PB6Bipson 1967).
As a result, information exchanges in a complex organization invoNerge number of
individuals and groups who collect, process, and distribute informationny ditierent ways
within and across organizational boundaries. Therefore, the inherent radtunformation
processing in such settings typically involves a considerableolgetegity of technological
solutions; only under special circumstances should we expect to felbdfuwctioning
homogeneous information systems that serve all needs of the involved actors.

Heterogeneous configurations of technology include different Fedsuch as computers,
communication, and networking equipment) and software applications (suemt@prise
resource planning and business analytic systems), as weledades to non-IT systems. From
empirical observation, a typical organizational setting involveassortment of standalone and
integrated systems, with a wide variety of IT architecuFairther, these heterogeneous systems
may connect to multiple legacy operating systems, user iogs;fapplication servers, and back-
end databases. These diverse and disparate systems gteehitgie technical complexity as the
data must be extracted, transformed, loaded, maintained, and analyizesn(and Watson
2001). Over time, the heterogeneity and complexity of these coafigns increase as IT
departments try to extend functionality by customizing existyggesns or by integrating with

new systems to cope with changing business requirements.
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The shift towards greater heterogeneity in technology configmsatan result from 1) planned
managerial interventions, and 2) improvisational adoption of technology.r€ifod associates
(2000) outlined a vicious circle of how organizations strive for manageroentrol of
technology adoption, but instead experience drifting due to forces of torkergironments,
implementation tactics, power of the installed base, complekitigeotechnology, side effects,
surprises, and users’ resistance and creativity. Accordireglgnology adoption manifests itself
primarily through two forms of change management: controlling afftingr Controlling
represents the traditional, top-down approach to change management andsiplarivwng and
designing the adoption process. In contrast, drifting manifestd weelthe local-level as
“plasticity in response to the re-inventions carried out by usaisspecialists, who gradually
learn to discover and exploit features, affordances, and potentisysteins” (Ciborra 2002, p-
87). This process requires key stakeholders to remain flexible candtantly negotiate
technology adoption practices between control and drift, creating momeartdndirection
according to organizational goals through attempts to control, @hilee same time exploring
options and innovations from drifting forces inside and outside the fifjarnehgj and
Mathiassen 2008).

Therefore, drawing on Polycentricity Theory (Ostrom 1972rdbstet al. 1961), complexity
theory (Simon 1981; Tan et al. 2005; Thompson 1967), IT-enabled informatiocesetheory
(Mathiassen and Sgrensen 2008), and based on empirical observation pbliaEesnthe notion

of heterogeneous configurations of technology for information processing anidrlecaking.
9.2 Components of IPF

A common approach to developing a theory is to outline the assumptionseantb testablish
the key constructs of the theory (Orlikowski 1992). Following this apprdadiscussed the
assumptions—the premises—of IPF in the previous section. In thisrgektliscuss the core
constructs—the components—of the proposed theory.

Corresponding to the four premises discussed in Section 9.1, IPF propasesrhponents: 1)
governance, 2) transaction, 3) information processing, and 4) technolofigucation. As in the
premises, the first component—governance—overarches the other thrgmnemts and,

accordingly, | discuss the implications of the first componentelation to the other three
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components. In developing the three components, | consider previous ones)y thereb
incrementally accounting for the relationships and interactions batittem. Next, | elaborate

the four components of IPF. Figure 9.2-6 summarizes the resulting relationshipsthermng

9.2.1 Component 1: Governance

We define governance as the contractual arrangements betwegarties involved in an
exchange. Thus, drawing on Transaction Cost Theory (Williamson 1981poEMS governance
to include mechanisms for searching (finding partners to exclgoags, services, information,
or money), contracting (agreeing to terms of exchange byidgfidelivery expectations),
controlling (determining measures of performance monitoring andicaiiin thereof), and

maintenance of the relationship between the involved parties.

A consequence of polycentric conditions in complex organizations tighttamultiple nested
decision-making centers will require governance mechanism®m@pge for each center and
their exchanges. Therefore, drawing on Polycentricity Theory ¢@stt972; Ostrom et al.
1961), IPF suggests a need for context-dependent governance mechaniscosntoaate the
diverse standards of behavior and the heterogeneous focus of colétiore by the involved
actors (Ostrom 1972). In our conceptualization, context-dependent govemackanisms can
occur at the transactional, informational, and technological layéathiassen and Sgrensen
2008).

Considering the transactional layer, IPF considers the governaaeanisms for a transaction
as representation dirst-order governance A consequence of this first-order governance
mechanism is that the need for coordination becomes increasmgbrtant to develop and
maintain the relationships between the involved actors across ortgamatalevels and
boundaries. This is particularly relevant in case of an ongoingacsion (as opposed to a one-

time transaction).

IPF also suggests that the governance mechanisms necespangdass information represent
second-order governancwith information requirements for the transaction (and its govea)an

determining the related governance structures. The focus on skesad-order contractual
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arrangements suggests that the need for coordination is as imgortanformation processing
as it is for the transaction itself.

Finally, IPF suggests that governance mechanisms are also deguitee technological layer,
representingthird-order governance Again, the focus on these third-order contractual
arrangements suggests that the need for coordination is as importeethnology as it is for

the transaction or the related information processing.

To facilitate the operationalization of this component in an orgaomadt context, we will
consider some key analytical questions relating to governance meuxbaSisecifically, we will
explore the nature of governance mechanisms for 1) the transactiofgr&)ation processing
for the transaction, and 3) the technological configurations that suffjgortransaction and
related information processing. We will explore how existing govermanechanisms contribute
to the problem situation, and how modifications in the governance mispiscan address the

problem situation.
9.2.2 Component 2: Transaction

Drawing on Transaction Cost Theory (Coase 1937; Williamson 1975; 198 )¢dnsiders a

transaction as the basis of organizational analysis and tlautheettage for further elaboration
of the theory. A transaction occurs when a good or a serviceamsféerred across a
technologically separable interface (Williamson 1981). Figure $i2elvs a basic transaction, in
which the two involved entities are Party A (for example, a hdsthtt provides medical

services) and Party B (for example, a patient who receivelcateservices and directly or
indirectly reimburses the hospital).

Figure 9.2-1 Representation of a Transaction

Representation of a Transaction
—

Transaction
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Using a Polycentricity Theory (Ostrom 1972; Ostrom et al. 196d9ppetive, IPF considers
transactions as multiple nested arrangements of human actifiiy.formulation emphasizes
that 1) a transaction is the basis of organizational actimégted through the decision making of
the involved actors, such as Party A and Party B, and 2) theatrdon occurs as an embedded
exchange involving multiple levels of relationships between the acfbypically, any
transaction would involve several actors, each playing some role in the ovehalhgg.

Drawing on the Transaction Cost Theory (Coase 1937; Williamson 1975; 1981) anubo@'Si
(1981; 1993) transaction cost approach to IS, the IPF posits that tire v&ta transaction
determines the governance mechanisms (that is, contractuagemrants) for the transaction.
Further, these mechanisms are integral to executing the tiansast they are required to set up

and manage the transaction. These mechanisms relate to the following:

1. Searching by means of which Party A and Party B find each other to contect t
transaction

2. Contracting,by means of which Party A and Party B agree on the terms of the exchange

3. Controlling, by means of which Party A and Party B set up measures fafrp@nce
monitoring, and

4. Maintenancepy means of which Party A and Party B develop the exchangenslaip

over time.
Figure 9.2-2 represents the governance for a transaction between PadyArty B.

Figure 9.2-2 Governance for a Transaction

Governance for a Transaction
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The three stereotypical organizational structures—clans, makdthierarchies—suggested by
Ouchi (1980) and Ciborra (1993) can inform our understanding of how diffeypas of
contractual arrangements can govern transactions. The transacst® @nd therefore
contractual arrangements) in a clan are implicit because dfighelevels of trust and shared
values and goals among the involved actors. In case of a bureautrtaticrs, the contractual
arrangements are more explicit because to execute the transaficiently in an environment
of lower trust (in comparison to a clan), a clearer deternoinatf roles, responsibilities, and
deliverables becomes necessary. In a market structure, thectuwaltia@rangements have to be

explicit to enable the two parties to overcome the challenge of goal inemuogy.

To facilitate the operationalization of this component in an orgaoiadt context, we will
consider some key analytical questions relating to the naturansfaction, the actors involved,
and the transaction costs incurred in facilitating the exchangeifiSalty, we will explore how
the problem situation relates to the transaction and to the mutigsied centers of decision
making involved in the transaction. We will examine how interventionsprove the problem

situation affect the transaction (and the related transaction costs).

9.2.3 Component 3: Information Processing

Information processing occurs in response to information requiremenis is a core principle
of information processing theory (Daft and Lengel 1986; Galbraith;19¥47; Mintzberg 1979;
1980). Combining this principle with Ciborra’s transactional view obrimiation (1981; 1993),
IPF suggests that information processing occurs in response to itirmequirements of a
transaction and its related contractual arrangements. Figur8 Stdws this fundamental
relationship between information processing and the requirements foasic transaction

between two parties, A and B, and for the related governance mechanism.
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Figure 9.2-3 Information Processing During a Transaction
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Information processing occurs through two complementary mechanigorsnation production
and information consumption (Ramaprasad and Rai 1996). Actors produnmatiém about
transactional phenomena by deriving meaning from stimuli irédmesaction and its contractual
arrangements. At the same time, the actors consume information théwe transform it into
stimuli that lead to changes in the organizational activity andtsiie related to the transaction.
These changes represent the ordering effects of informatiamrnirtie ordering effects can lead

to new information processing.

Drawing on Polycentricity Theory (Ostrom 1972; Polanyi 1951) an@iborra’s (1981; 1993)
transactional view of information, IPF posits that information enablesual adjustments
(through information exchanges) among the involved actors in muitgrgers of decision
making. Accordingly, the ordering effects of information alsanifest in multiple centers of
decision making in an organization. These ordering effects enatpmipational structuring
based on information processing to support the transaction. In summaryiRRkedraws on
Polycentricity Theory to emphasize that the major role of inébion in organizational contexts
is to create ordering effects that enable mutual adjustnzntsig the multiplicity of actors

involved in a transaction. Thus, in IPF, we define information as follows:

Information is a resource for creating ordering effects in transactions.
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Focusing further on information processing, IPF contends that, Jugb\drnance mechanisms
are required for a transaction, a different but related sedtwargance mechanisms are required

for information processing for the transaction. These mechanisms relatddthaweng aspects:

1) Searching,by means of which Party A identifies Party B to conduct the reduire
information processing,

2) Contracting,by means of which Party A and Party B agree on who should do what,
when, and how information should be structured and shared,

3) Control and regulationby means of which Party A and Party B determine the measures
of performance to monitor the required information processing, and

4) Maintenance by means of which Party A and Party B sustain and develop the
information processing relationship over time (assuming thatré#msdction, and the

resultant information processing, are ongoing).

Figure 9.2-4 represents these governance mechanisms for informeocessing resulting from
a transaction between two parties, A and B. The mechaniserstoethe ways in which the
parties organize to produce and consume the information requiretefdransaction and its

governance.

Figure 9.2-4 Governance for Information Processing
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To understand the governance mechanisms for information processnsijer a hypothetical
situation where a single person does all the information procefssigtransaction. In such a

situation, there would be little need for governance mecharbsoeuse the same person would

Singh | Dissertation | INFORMATION POLYCENTRICITY FRAMEWRK 124



Towards Information Polycentricity Theory

be responsible for producing and consuming all the required information.nébé for
governance mechanisms arises because transactions involve matbpse A single transaction
typically involves multiple handshakes, with each handshake requiring swiorenation
production and consumption. To facilitate this information processindy @sicescribing who
does what, when, and where), one would require a second level of handstakessn senders

and receivers of information so that overall information processing can suppoatection.

The clan, market, and hierarchy conceptualization of organizatitmegtige (Ciborra 1993;
Ouchi 1980) can also help understand the notion of governance mechanisnferfoation
processing. The mechanisms in a clan structure are typicgdhynal and even implicit (because
of the high levels of trust, and shared values and goals among theethvattors). In
bureaucratic structures, the governance mechanisms for infompaitbicessing are more explicit
and formalized (due to lower trust and higher degrees of mwaingruence). In market
structures, the governance mechanisms for information processingrgrexplicit (because of

high levels of goal incongruence).

To facilitate the operationalization of this component in an orgaomadt context, we will
consider some key analytical questions relating to information mingesSpecifically, we will
consider information production and consumption, as well as the ordé&eotsef information,
at various levels. We will examine how the problem situationeglat information requirements
for the transaction, and how the multiple nested centers of deamsikimg affect information
processing. We will also consider how interventions may lead teerbatidressing the

information requirements.

9.2.4 Component 4. Technology Configuration

The final component of IPF considers the role of technology anicstiin organizational
transactions. Drawing on information processing theory (Daft anddlel986; Galbraith 1974;
1977; Mintzberg 1979; 1980) and information services theory (Mathiasse®Sgrensen 2008),
IPF suggests that actors utilize technology configurations to sujpf@mation processing in
response to the requirements they face. Figure 9.2-5 representedimelogy configuration

relates to information processing for a transaction between two parzes B.
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Figure 9.2-5 Technology Configuration
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Taking a Polycentricity Theory perspective (Ostrom 1972; Ostrioah. 4961), the technology
configurations arise from the multiple levels of decision makmvglved in a transaction, and
from the needs for context-dependent governance of the many actortheandinfolding

relationships. The configurations manifest through two complementarggsesx 1) planned

managerial interventions and 2) improvisational adoption of technology (Ciborr2608).

Adopting Polycentricity Theory (Ostrom 1972; Ostrom et al. 1961) to retaded technology
configurations allows us to consider the implications of imposing aoonmtric technological
solution on polycentric organizational arrangements. Consider, forpdgathe introduction of
an EMR system in a hospital to improve information exchange and nabah across all
departments. One may, of course, consider the introduction of the dys&n purely from a
technology adoption perspective and, accordingly, examine the varictossféhat inhibit (or
encourage) its integration and usage in day-to-day operationsdrétahealthcare delivery. A
limitation of this approach is that the design and implementati@udi technological systems
typically follow a monocentric perspective (as reflected inrtbentralizing and standardizing
objectives). However, complex organizations exist as networfisref, functional departments,
work groups, teams, and informal peer groups (Piore and Sabel 1984) wiigplerzénters of
decision making (Ostrom 1972; Polanyi 1951). Therefore, a sydésmgned (or implemented)
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with monocentric assumptions may not be suitable for the polycemaility of complex
organizational arrangements, making it necessary to consider technotodit@ns that support
fragmented decision making and context-dependent governance. Raildiee so can have

adverse outcomes, both in economic terms as well as in terms of overall performance.

Further, IPF contends that just as governance mechanismsgareed for a transaction and its
associated information processing, a different but related sgbwarnance mechanisms are

required to manage the technology configurations. These mechanistestoethe following
aspects:

1) Searching,by means of which Party A and Party B select appropi@ténology
configurations required for executing the transaction and related informabiogspmg,

2) Contracting,by means of which Party A and Party B agree on what, wdomeh how the
technology configurations should be selected, implemented, and governed,

3) Control and regulationpy means of which Party A and B determine the measures of
performance to monitor the implementation and use of the technology configuratidns, a

4) Maintenanceby means of which Party A and Party B sustain and develop the tegknol

configurations over time to meet the changing needs of the organization.

Figure 9.2-6 represents these governance mechanisms for techooldgyurations resulting

from information processing for a transaction between two parties, A and B.
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Figure 9.2-6 Governance for Technology Configuration
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To facilitate the operationalization of this component, we will erskey analytical questions
relating to the technology configurations for a transaction. Weew@mine whether the existing
configurations cause or contribute to the problem situation, and howténeeimtions affect the
configurations (or vice versa). We will also consider how matiggnters of decision making

affect the technology configurations.

Table 9.2-1 summarizes the four components of IPF.
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Table 9.2-1 Components of IPF

#| Component Description Foundation

Contractual arrangements between at least tw
parties to facilitate an exchange between them

Multiple nested centers of decision making requ
context-dependent governance mechanisms

D(Ostrom 1972; Ostrom et al.
1961; Williamson 1975;
r¥illiamson 1981)

Transaction

Business process involving exchange between

least two parties

&Ciborra 1981; 1993; Coase
1937; Williamson 1975; 1981

Information
processing

Production and consumption of information in
response to information requirements of a
transaction and its governance

Information processing has ordering effects on 3
transaction

(Daft and Lengel 1986;
Galbraith 1977; Mathiassen
and Sgrensen 2008; Mintzbe
y 1979; 1980; Ostrom 1972;
Ramaprasad and Rai 1996)

g

Technology
configuration

Technology portfolio to enable information
processing for a transaction

(Mathiassen and Sgrensen
2008; Wixom and Watson
2001)
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10 APPLICATION OF IPF

This chapter illustrates the detailed workings of the proposed theor&raéwork, IPF. First,
| apply its four components to information management in the revenueatyEMIC. Next, |
provide a detailed contextual account of ten interventions (grouped into fols) casenprove
EMC'’s revenue cycle as part of the action research study. For eseh tinterpret the findings
based on IPF.

10.1Information Management in EMC’s Revenue Cycle

Based on the data collected and analyzed during our engagemeviCatl Hlustrate IPF by
considering health delivery transactions between the hospital goadiemt. | apply the four

components of IPF to examine information management in EMC'’s revenue cycle.
10.1.1 Governance at EMC

Multiple independent decision-making centers were evident in EM&/enue cycle. In fact,
these centers were “nested’—centers of decision makingedxsstie-by-side (for example,
EMC and its external partners and patients) and centers of decision maktedgweihin centers

of decision making (for example, the various functional units within EMQ@us, the health
delivery transaction-related decision making occurred at mailtglels: with EMC'’s external
partners and within EMC. To manage this multi-level transactiorC BN its partners relied on
governance arrangements that helped to determine community d&oddrehavior and focus
on collective action. These governance arrangements were cdapedident; that is, different
mechanisms were required for each decision-making center. eFurthese governance
mechanisms were enacted at the transactional, informational, teoithological layers
(Mathiassen and Sgrensen 2008), representing first-order, second-anderthial-order

governance respectively. Below, | present related case evidence.
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First-order Governance for Transaction at EMC

Setting up and managing the health delivery transaction required govemmachanisms. These
mechanisms (shown in Table 10.1-1) represéimgt-order governance and facilitate
coordination between EMC and a patient, between its various inteite(such as registration
and billing), and with its external partners (such as insuranceames, laboratories, and
clinical specialists). The governance mechanisms between EM@ patient relate to setting up
the health delivery transaction and involve mechanisms for searffbingxample, finding a
pediatric pulmonologist) and contracting (for example, the patidntiting to EMC as an
inpatient for a surgical procedure and agreeing to pay for thiesgprovided). The governance
mechanisms within EMC relate to delivering medical care andlve controlling (for example,
by establishing standard of care during and after a surgiceégure). Finally, the governance
mechanisms between EMC and external partners relate to orgpaizil controlling the health
delivery transaction, and maintaining relationships (for exammenussion-based service
agreements with collection agencies, per-visit contracts withlenbt®I unit, long-term service

contracts with clinical specialists, and long-term care contradislegal home health agencies).

Table 10.1-1 Examples of Governance Mechanisms for Transaction at EMC

Patient - EMC EMC (Internal) EMC - External Partners

e Patient contracts with EMC e Patient access coordinator e EMC contracts with external
to provide medical services. coordinates with clinical agency to verify credit-
« Patient makes payment departments to check availability worthiness of self-paying
arrangements to reimburse of clinical specialist (e.g., patients.
EMC for medical services ~ cardiac surgeon) before e EMC sets up arrangements
(for any amount not covered Scheduling patient’s visit. with external specialists (e.g.,
by insurance payer). e The registration clerk a radiologist) to provide
« Patient arranges for transfer coordinates with nursing staff to - consultations.
of medical records and any  Initiate patient-physician e EMC contracts with external
laboratory results to EMC. ~ €ncounter. laboratories to collect samples
« Patient negotiates payment ® The physician follows protocol  (e.g., blood) and provide
plan with EMC’s business to examine patient (e.qg., results.
office (in case of self-pay, ~ collecting patient's medical « EMC negotiates with
patients with outstanding history, chief complaint, and insurance payers to determine
balance). current symptoms). reimbursements for specific
procedures.
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Further, these governance mechanisms were combinations of méaked;réureaucratic, and
clan-driven forms. For example, the contractual arrangemetmitsexternal partners (such as
laboratories) were mainly market-driven; the contractual geerents with insurance payers and
between various functional departments within EMC were mainly buaajcand the
contractual arrangements within groups of internal specialistsejued allied staff were

mainly clan-driven.

These mechanisms mitigated the diverging interests between thes pavolved in the health
delivery transaction. At each stage of the revenue cyclerolgeteeity of interests between the
patient, EMC’s medical and administrative staff, and externah@a was noticeable. For
example, whenever a patient visited EMC, some staff hachgage to provide appropriate
medical services. At the same time, however, the transacticraliypinvolved some financial
payout by the patient (in case of self-paying patients)tbirdparty payer (such as, commercial
insurance payers, Medicare, and Medicaid). However, theseptitg-payers strive to ensure
that they pay only for necessary services provided in a mannesteomsvith medical standards
and paid at the contractual level. The various governance mechatesnsine the conditions
under which payouts occur (or do not occur, for example, in case of hespjtated infections)
and seek to avoid opportunistic behavior by some parties that may umelermooth flow of

health delivery operations.
Second-order Governance for Information Processing at EMC

Information processing for the health delivery transaction at EW§0 required governance
mechanisms. These mechanisms repressetond-order governancewith information

requirements for the transaction (and its governance) determihangelated governance
structures. The mechanisms facilitated the processing, exahang sharing of information to
support the transaction between the patient and EMC. For example, avpbgsician has
finalized an encounter, he uses a standard operating procedure (suebtrasie forms on

CPOE, or paper-based forms) to enter information related to rheeicaces provided to the
patient and sends it to a nurse for further processing. The nursesberihat information to
apply relevant charges for the services provided to the patierg. ifitormation exchange
between the physician and the nurse requires a governance mechgnidrch the physician
agrees to provide information related to the patient encounter iieugarformat to the nurse.
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The nurse, in turn, exchanges information in a particular formét avitcoder. The coder uses
information related to the patient charge and processes ie&tecstandards-based codes. This

exchange between the coders and nurses also requires a separate govettzaargsm
Third-order Governance for Technology Configurations at EMC

The technology configurations that supported the transaction andirgifdemation processing
at EMC also required governance mechanisms. These mechanisesen¢phethird-order
governanceat EMC.

When a patient arrives at EMC for a routine physical check-umatsdsome blood tests done,
information processing occurs at multiple levels. Informatiorhamges occur between various
functional units within the hospital, such as scheduling (to set up appaintonghe tests) and
registration (to register the patient and collect appropriatpago amount). Information
exchanges also occur with external partners, such as laboratoradléct the blood samples
and report on the blood test), payers (to reimburse), and exterm#lispe (to interpret any
abnormalities in the test results). Each of these parties resq@ppropriate technology
configurations to facilitate the health delivery transaction. thivd-order governance becomes
instrumental when there is a need to ensure a fit between thematfon processing

requirements at each decision-making center and the portfolio of availcimelzgies.

As EMC attempted to improve its health delivery operations, tterdgeneity and complexity
of technology configurations increased over time. For exantpée,business office director
worked with the EMR vendor to extend functionality by developing cuseports and by
creating new alerts in the registration module. EMC also im@hted a new module to provide
PACS functionality in the EMR system (to aid radiology consuwltef). The increasing
heterogeneity amplified the need for appropriate technologyeelgovernance mechanisms. To
cope with the increasing governance demands, EMC hired an experiéndieector in 2009.
Prior to this, a network engineer had played that role. Over thetwexyears, the IT director
streamlined the IT governance processes. He further supplementét tbam in 2011 by
bringing in a senior nurse manager—who had worked at EMC for n2@rlyears—as the
clinical IT supervisor. The responsibility of the supervisor veamterface with physicians and
nurses during implementation of new technological solutions, and to prévstdevel of
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support for the growing portfolio of clinical IT applications (for exde, updates to EMR,
CPOE, and PACS).

These three mechanisms—first-order, second-order, and thirdgodemance—can be formal
(as discussed above) or informal. For example, when a billing otéréed a discrepancy in a
claim, she would immediately call the registration clerk Wwhd admitted that patient and seek
clarification or walk over and leave a hand-written note atebestration clerk’s desk describing
the error for a particular patient account (for example, mgsg@re-authorization, incorrect
subscriber information, or missing payer information). This informaichanism served the
purpose of communicating a specific problem (although, the billing<cleiten complained of
the time and effort that it required). Moreover, the registnatierks hardly gained any learning

from this informal governance mechanism; they continued to make the same errors.

The need for these formal and informal governance mechanismshbecmgse multiple actors
were involved in information processing for a single health degliveansaction between a
patient and EMC. These included people in different stages of thaueeweycle (such as
physicians, nurses, registration clerks, billing clerks, codingisigs, and business office
staff), and people in laboratories, blood banks, insurance companies, aoll@géncies, and
other service providers who were all, directly or indirectly, involwetllfilling the transaction.
As a result, there were multiple, and at times partly oven@ppiontractual arrangements in
play, all designed or cultivated to enable smooth flow of infaonafand information
processing) between the involved actors. For example, after mixgna patient, a physician
wrote an order describing the diagnosis and a course of treamamise then compiled a list of
all medical services provided to the patient and sent the infanmtatia coder. This information
exchange required overlapping governance between all three |leaetsadtional, informational,
and technological. The first-order governance (relating to theaithos) controlled what the
physicians, nurses, and coders did and when. The second-order goeelnelating to
information processing) determined who sent what information, in fenetat, and to whom.
The third-order governance (relating to technology configuratiol@rméned what technologies
supported the transaction and information processing and how and wheendifé&tors

accessed the technologies and interacted with EMC’s overall technologiasatringture.
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10.1.2 Transaction at EMC

The health delivery transaction at EMC involved a sick patientiagriat the hospital, receiving
medical services (such as an X-Ray, or a knee surgery), and gayitige services through a
combination of cash, insurance reimbursements, and government support. Eglre
represents this transaction, the desired outcome of which ishthgatient is treated and the
provider (EMC) is paid. The double-headed arrow depicts health sgmagesioning by EMC
and the payment by (or on behalf of) the patient for the servibestrdansaction ends when the
patient recovers and does not need to revisit the hospital for follow-ups.

Figure 10.1-1 Health Delivery Transaction at EMC

Health Delivery Transaction

o () o>

Transaction

This seemingly simple transaction was, in fact, very compteiimvolved several stages of the
revenue cycle (see Figure 2.1-1 in Chapter 2). For example, anienitpatst first schedule a
visit to EMC (walk-ins were generally discouraged, unless & aa emergency). A patient
access coordinator conducted pre-registration verification watp#tient’s insurance company
to obtain certification of approval for any procedure. The patiest trrived at the hospital,
signed in, and registered. During registration, the registraienk verified identity, collected
appropriate co-payment, and updated the patient’s record in EMR ef wWlege any changes in
contact or subscriber information. Then the patient transferred éxamnination room for the
actual patient-physician encounter. During or immediately #fterencounter, a nurse recorded
the various examinations done by the physician (to determine patianges). In case of
inpatients, the process was slightly different: the patientadastted for a scheduled procedure
(such as a knee surgery), and after the procedure completed, the \wasemansferred to an
observation ward. Once the patient’s condition stabilized, the nursgsajed the patient to

home or community setting. A nurse recorded all procedures and nesdiir the patient
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during their stay at EMC. In both cases, the coding departmeated standards-based codes
based on the patient’'s charges, and then the billing department reévesvde submitted
individual claims to the patient or appropriate insurance payera.r@sult, one could consider
the entire revenue cycle (discussed in Chapter 2) as parsdfdahsaction between EMC—the

provider—and the patient (see Figure 10.1-2).
Figure 10.1-2 Expanded View of Health Delivery Transaction

Health Delivery Transaction

o) o>

Transaction
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Every stage of the revenue cycle involved an independent center fongn@dcisions and
processing information. For example, the patient access coordinatte afl decisions about
patient’s insurance eligibility—before the patient arriveciothe time of registration—based on
the insurance payer and coverage information provided by the patienmultigle centers of
decision-making were “nested”—they contained other centerscifide-making. For example,
the clinical team took all care-related decisions during a patieny asEMC; the team included
clinical specialists, nurses, nursing assistants, technicians, dref atlied staff who
independently handled different aspects of the patient's care lmsdbeir expertise and
patient’s care requirements. These multiple independent souraghofity acted collectively to
coordinate care for patients, and determined appropriate standarbghatior in their

interactions within EMC and with external partners.

The transaction between a patient and EMC becomes even more xamyseconsider all the

external partners involved in the exchange. The external partnésddanaboratories, payers,
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clinical specialists, mobile CT-Scan service provider, drug mahuts and suppliers, medical
device manufacturers and suppliers, state and federal regulgtmgies, collection agencies,
credit rating agencies, and other service providers. Each of thems patroduces a center of
authority, related information processing, and specific technabbmundaries. For example, a
neurologist must assess a patient arriving at the ER witkessymptoms immediately (typically
within three hours, after which the patient may suffer irrelbrdirain damage or even death).
However, since EMC had no neurologist on medical staff, it relied cglationship with the
Medical College of Georgia which provided the services of Augussed neurologists who
used a telemedicine system (called REACH—remote evaluati@tuwé ischemic stroke) to
conduct real-time stroke assessment for the patient. The stngctfrithe transaction in this
example involved actors at other institutions (in this example,ntheologists at Medical
College of Georgia) and relied on technology configuratioakerttedicine) at both ends to

enable remote assessment for a potentially life-threatening patienti@ondi

However, for the sake of simplicity, we focus the analysis mareowly on the inner workings
of EMC’s revenue cycle, while acknowledging the complex exteomaitext in which it
operates. Accordingly, we only consider the basic representatiorheofhéalth delivery
transaction (shown in Figure 10.1-1) in our discussions.

10.1.3 Information Processing at EMC

Next, | consider the various revenue cycle stages at EMC #&oninformation processing
perspective. As discussed in Chapter 3, information processingsotftwugh information
production and consumptidf At EMC, clinical and non-clinical staff produced information that
supported patient care (and related financial activity) by derivheaning from stimuli that
resulted from activities within the hospital and with externatnasis. At the same time, the
clinical and non-clinical staff consumed information when they toaingfd it into stimuli that
supported and guided activities at the hospital to deliver patiest [Earther, information led to
ordering effects, which reflected in changes in EMC’s atingciand behavior. Table 10.1-2

24 Information production refers to creating inforinat (e.g., about entities or processes) from omgitinal
activity, and information consumption refers to atheg organizational activity (e.g., decision-makinplan
formulation, and implementation) from availablearrhation [Ramaprasad, A., and Rai, A. 1996. "Eovisig
Management of Information©@mega(24:2), pp 179-193.]
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shows the information requirements, the information production and consumptiortheand

ordering effects of information at EMC.

Table 10.1-2 Information Processing in EMC’s Revenue Cycle

Revenue Cycle| Information

Requirement

Information Production Ordering Effect of

and Consumption Information

Patient
scheduling

* Referral
information (or
order) from
physician’s office

¢ Patient’s contact
information

¢ Availability of
procedure (e.g.,
MRI)

Patient o Patient’s

registration demographic
information
(including social
security number)

o Patient’s (or
subscriber’s)
contact
information

e Patient’s (or
subscriber’s)
insurance
information,
including payer
information,

e A clerk verifies any pre-
authorization or medical
necessity requirement from
payers for specific procedures.

e The patient requests
services from EMC.

e The patient arrives at
the scheduled time and
o If the pre-authorization is location.
available, or not required, the
clerk develops schedule for

individual patients.

¢ Appropriate personnel
are available to
provide medical

¢ The clerk maintains services to the patient.

consolidated schedule for all

admissions (including inpatients

and nursing home patients), as

well as for outpatient

procedures.

¢ The clerk confirms schedule to
the patient, and communicates it
to concerned departments to
coordinate the patient
encounter.

¢ A registration clerk verifies or
updates patient demographic
and contact information in the
EMR system.

¢ The patient is accepted
and ready for
encounter (e.g., with a
specialist).

¢ The clerk determines credit-
worthiness of self-pay patients.

e The clerk determines co-
payment amount based on
patient’s insurance information,
and collects appropriate
amount.

¢ The clerk generates patient
account number used to
administer medical services to
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Patient .
encounter
[ ]
[ ]
[ ]
Clinical .

documentation

Medical charge e
coding

coverage, and co-
payment amounts

Pre-authorization
(or medical
necessity, in case
of Medicare)
information from
patient’s insurance
company
Patient’s physical
condition , clinical
history, chief
ailment, and
current symptoms

Patient’s current
medications

Patient’s
diagnostic results
(such as X-Ray
and blood tests)

Patient’s length of
stay information
(i.e., duration in
observation, or as
inpatient)

Medical services
provided to a
patient (including
procedures, and
medications)

Comorbiditie$®
that may also need
to be coded

Clinical
documentation for

% For example, the
diabetic foot ulcers.

nurses’ documentation (and suleseogcoding) may include diabetes, but not theep#s
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the patient and to support
billing.

e The clerk creates “patient tag”
that identifies patient within

hospital.

o Clinical staff uses pre- o Patient receives
authorization information to appropriate medical
determine the course of services from the
treatment. clinical staff.

¢ A physician uses patient’s
history and clinical information
to examine and diagnose the
patient’s condition or perform a
scheduled procedure.

¢ The physician writes an order
(using CPOE, manually, or by
dictation), containing diagnosis,
treatment plan, and follow-up
schedule

¢ A nurse uses patient’s clinical
information to monitor the
patient’s condition during stay
in EMC (in ICU, as inpatient, or
under observation).

¢ A nurse uses patient’s length ofe Charges for patient’s
stay information to determine =~ stay and medical
charges. services are finalized

e The nurse uses list of medical and ready for coding.

services provided to a patient to
determine charges.

¢ The nurse creates charge list
that becomes the basis of
coding and billing.

e The coder reviews clinical e The coder coordinates

documents to identify any with the involved
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a particular patient missed charges or nurse to resolve issues,

(including inconsistencies. « Charges for medical

physician’s orders  The coder applies standards-  services provided to

and patient charts)  pased codes for all charges to a the patient are coded
patient account, which then and ready for billing.
becomes the basis of billing.

Billing ¢ Patient account | e A billing clerk collects all ¢ The billing specialist
information claims (prepared by coding coordinates with
« Patient discharge since the last collection). registration clerk,
information * A billing specialist reviews nurse, or coding team
« Payer information  ¢laims to identify deficiencies O resolve edits in the
(“edits”). claims.

e Coded medical
charges for each
patient account

¢ The billing specialist
submits medical claims
to patient’s payer.

Payment postinge Payment posting e A business office clerk uses = ¢ EMC receives payment

information from payment-posting-related for services provided
payers information from payers and to patient.
updates the associated patient , The pilling clerks
accounts.

receive denials of

e The clerk generates a report of claims (because the
denials from payers and request patient authorization or
payers for reconsideration. medical necessity

determination is

missing, or the claim

has other errors).

e The clerk re-examines
the denied claims, and
resubmits if reasons
for denial are fixed.

Revenue ¢ EMR reports of ¢ A business office clerk uses | e The business office
recovery delinquent information about patient’s engages collection
accounts (i.e., account balance and credit- agency to recover
accounts that have worthiness to negotiate easier  balance amount from
balance due payment terms or to offer patients.
beyond a certain discounts. e The business office
threshold— e The clerk reviews information  takes decision to write-
typically 90 t0 120 apoyt delinquent accounts and  off outstanding
days) provides information to a balances.
e Patient’'s account  collection agency to recover the
balance balance amount.

¢ Patient’s credit- | e Business office manager
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worthiness reviews reports from collections
e Account agencies.

reconciliation e The manager generates

informatiorf® financial reports relating to

unpaid accounts, discounts, bad
debts, and write-offs. EMC's
financial balance sheet reflected
this information.

The information exchanges and decision-making authority at EMC fregenented, as was
evident in the fact that patient care involved actors across dmattunits within EMC and a
variety of external partners (such as, insurance companies, consgléoglists, blood banks,
and laboratories). As Table 10.1-2 shows, from patient schedulingvéoue recovery, the
health delivery transaction at EMC involved actors in multipleezsndf decision making who
processed information at each center, thereby resulting in aydefiects. For example, the
ordering effects on the transaction resulted from new infoomaabout patient symptoms or
about the profile of involved medical professionals. In addition, the ordefifegts enabled

structuring based on information processing to support the transacgow&nance. Such

ordering effects resulted from new information about the pasien€dical history and insurance

situation, or about the provider’'s available resources and service offerings.
10.1.4 Technology Configurations at EMC

The technology configurations supported information processing (and resldtisgpn-making)
for the transaction between patients and EMC. The technologies dooaskoth clinical and
non-clinical support. However, as Table 10.1-3 shows, the technologiesd rédateinical
support clearly outhumbered technologies associated with non-tlsupport (such as for
billing). The table relates each technology to the overall cortektether a technology largely
supports patient’s exchanges with EMC, exchanges within EMCxatraages between EMC
and its external partners.

% This represents the difference between the ammeweeived for each patient billed and the anticigatellectable
amount based on the contractual relationship withgayer. Often, the payers and hospitals intetheetontract
differently; so there is a difference in the payttbat the two parties need to clarify.
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As shown in Table 10.1-3, there was significant heterogeneityeofechnology configurations
at EMC. This led to a situation where EMC’s IT department halpport an ever-increasing
number of clinical and non-clinical applications. The hiring of aicdl IT supervisor—a new
position—clearly indicates EMC’s concern, and effort, to cope \mghchallenge of increasing
complexity due to technological heterogeneity. Further, the teotical heterogeneity (and
associated complexity) had increased over time. Even duringeticed of our engagement with
EMC—from early 2008 to our most recent follow-up visit in June 2011—we fonmdcaeased
variety and sophistication of technological configurations. EarlietCEEd only one production
server for their EMR system. Now, the IT director was negogab buy a new test server to
stage new software updates for the EMR system. Within thetastyears, EMC had
implemented the PACS system, credit-verification system,evover-internet-protocol based
phone system, web-based portal for physicians, enterprise-widdusogesystem, bar-code
scanners, digital signature pads, and many other technologies Wwmsiologies not only
provided new functionality, but also extended the functionality of the existitgnsys

The heterogeneity of technology created both opportunities and challemgeMC. On the one
hand, it provided more functionality to the actors (both internal andnaktanvolved in the
health delivery transaction. On the other hand, it increased the catyméxorganizational
information management as different actors used different techesltwgproduce and consume
information to facilitate the transaction. While EMC’s goal wasenable seamless flow of
information, often there were problems as some actors used &y \wdrl& and non-IT systems.
For example, when the nurses sent paper-based patient chthgsctiling team, the coder had
to review the charts line by line, enter the information about thgndsis and any procedures
manually. This created media breaks. Another example illustifa¢eproblems faced in using
multiple technologies for the same activity. While most phgsioffices have started sending
orders electronically (via eFax, which can be e-mailed and stiigéelly as PDF documents),
some still send paper orders to EMC. This remnant of the old process reqeigesration clerk
at EMC to scan the paper-based order sheets, attach the sa@tedhe patient’s account in
the EMR system, and then store the papers securely. This notreatgs more work but also
makes the process error-prone (for example, a patient who brpeyzeabased order may lose

or misplace some sheets).
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This heterogeneity of technology configurations at EMC was &a#flection of the polycentric
conditions at the hospital and the result of technological evolution. Elsld: earnest attempts
to address the latter by simplifying some technological systor example, it discontinued a
stand-alone PACS system and licensed a module of the existiRysdybem that provided the
same functionality). Interestingly, the polycentric conditiongh&t hospital dictated a non-
standardizing approach: they warranted heterogeneous technology cdioinguta meet the
unique needs and the governance requirements of each center iohdmeking. EMC tried to
address both concerns: a move towards homogeneity (as suggestedadoyirtiing the stand-
alone PACS system) and a move towards heterogeneity (as t®agggsthe addition of new
technology systems to meet the needs of internal and external customers).

Table 10.1-3 Illustrative Technology Configurations of Revenue Cycle at EMC

Stage

EMR System (supplied Software that allows sharing of patient Patient- Entire revenue
and maintained by CPSlinformation within the hospital EMC cycle
—Computer Programs

and Systems, Inc.)

ChartLink (supplied and A web-based portal that provides EMC Patient encounter
maintained by CPSI) | physicians access to the EMR system | (internal)
Enterprise-wide A software application to facilitate EMC Patient scheduling
Scheduling System centralized patient scheduling (internal)

(supplied and
maintained by CPSI)

Credit Verification An online service that shows credit- EMC Patient registration;
System worthiness of self-pay patients (external)  revenue recovery
CPOE system (supplied Software to allow electronic entry of EMC Patient encounter;
and maintained by physicians’ orders for the treatment of = (internal) | clinical

CPSI) patients and to provide access to the documentation

medical staff and departments responsible
for fulfilling the order (e.g., pharmacy,
laboratory, and radiology)

ImageLink PACS Software to digitally store and EMC Patient encounter
system (supplied and = communicate patients’ images (e.g., X- (internal)
maintained by CPSI) | rays and MRI scans) to be retrieved and

reviewed by a radiologist on site or
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DRG? Finder
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Software to manage the complex rules EMC
and terminology of ICD-9-CM coding

(internal)

Software to provide accurate diagnosis-EMC

related grouping capabilities for Medicarginternal)

Contract Verification
System
a particular procedure

Exception Management A customized software application to
improve communication (relating to
revenue cycle exceptions) between

System (built by the
research team)
various departments

Pharmacy automation
system (supplied and

maintained by PIXUS) clinical supplies

Digital signature pads

Bar code scanners

Bedside computers and ward-based
systems to automate pharmacy and

Software that verifies that the payer has EMC
actually paid as per the agreed amount féinternal)

EMC
(internal)

EMC
(internal)

Used by registration clerks to capture EMC
patient signatures on various forms

(internal)

Hardware and software system used B§MC

nurses and pharmacy to match medicineénternal)
and clinical supplies for patients

Database servers
(Oracle)

Application servers
(multiple)

Network routers and
switches (multiple)
associated clinics

Telemedicine cart

Video-conferencing and related
equipment to facilitate telehealth

To provide database services for clinicalEMC
and administrative applications

(internal)

To support applications relating to EMR,EMC
PACS, E-maill, intranet, etc.

(internal)

To facilitate internet, intranet, and phoneEMC
connectivity throughout EMC and its

(internal)

EMC

consultations with remote specialists

(external)

Coding

Coding

Billing

Entire revenue
cycle

Patient encounter

Patient registration

Patient encounter

Entire revenue
cycle

Entire revenue
cycle

Entire revenue
cycle

Patient encounter

" The International Classification of Diseases, NiRevision, Clinical Modification (ICD-9-CM) is bad on the

World Health Organization’s Ninth Revision, Intetiomal Classification of Diseases (ICD-9). ICD-9-Cbl the

official system of assigning codes to diagnoses pmotedures associated with hospital utilizatiorthie United
States. ICD codes are alphanumeric designatiorengiv every diagnosis, description of symptoms eause of

death attributed to human beings.

% Diagnosis-related groups or DRGs are the basipdoepisode payments made to the medical officimpatient

hospital visits
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REACH cart Dedicated video-conferencing and relat&MC Patient encounter
equipment to facilitate stroke (external)
consultations with remote neurologists
(located at Medical College of Georgia)

Intranet This included several applications for EMC Entire revenue
training, general communication, and | (internal) | cycle
requests for IT support.

Telephone system (and The phone system was used for internal EMC Entire revenue
associated telephone = and external communication (internal); ' cycle
exchange) EMC
(external)
Dictaphone Telephone-based dictation system used=MC Clinical
by physicians to record orders (for (internal)  documentation

transcription by an external agency)
10.2Interventions into Information Management at EMC

Following a collaborative practice research methodology (Chiass@h. €008; Mathiassen
2002), the diagnosis of EMC'’s problem situation led to a portfolio of &mtursterventions. As

we delved deeper into the identified problems and related actioniesthe two-year period,
other problems surfaced which required additional interventions. Moreasweve gained more
knowledge about the revenue cycle and specifically the health gefraeisaction, we modified
the intervention cycles for better alignment with the objectiieth@ action research project.
Thus, during the entire period of engagement at EMC, we continued toaevand refine

current interventions and add new interventions. For each interventowpvked closely with

the steering committee and individual problem-solving teams. Figx@-1 shows the
interventions to improve EMC'’s revenue cycle. The sequence of spetédigentions was not

always pre-determined; it sometimes emerged as the problem-soleieg pyogressed.
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Figure 10.2-1 Intervention Areas atEMC

Problem Solving Areas a EMC (Sequenceshown by alphabets A through J

Reimbursement by Patient

patient / payers f ( enters the
hospital
8. Revenue 1. Patient
Recovery scheduling
{ 7. Payment } [ 2. Patient
Posting e o registration

Revenue Cycle

6. Billing Management 3. Patient
encounter
Patient
[ 5. Medical } 4. Clinical leaves the
charge coding documentation hospital

We group these interventions into four cases, each of which consisteeafr more related
interventions. The grouping provides parsimony and coherence by avosgietition of case
interpretation. Case 1 relates to improving exception managem&mI@f it has an internal
focus on the provider’s administrative involvement in the health delivansaction. Case 2
relates to improving clinical documentation at EMC; it has annatdocus on the relationships
between the provider's clinical and administrative activitiesseC8 relates to improving
interactions with patients and payers; it has a focus on the previdsr external relationships
as part of the health delivery transaction. Case 4 relatdsetentire revenue cycle. Below, |
describe each case by providing detailed context of the probleniaitaad the researchers’
interventions. For each case, | draw on IPF to provide interpretatfahg problem situation,

the interventions, and the outcomes of each intervention. The lAtttr®ugh J represent the
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sequence in which the individual interventions occurred at EMC. d$® mumbering 1) through
4) is arbitrary; it does not suggest sequence of the included interventions.

10.2.1 Case 1: Improving Exception Management

CASE DESCRIPTION

Intervention A

The immediate focus area of our intervention was the patierstnagn stage of the revenue
cycle, because incorrect information entering into EMC’s edaat medical record (EMR)
system during registration was a major cause of exceptiomsvellsduring billing. In October
2009, our analysis of exception data suggested that more than hadut(6f 120) of all
exceptions reported in the entire revenue cycle operation duringntivgh originated at the
registration stage. The situation in December 2009 was noettiffavhen the total number of
exceptions had reduced, but registration related exceptionscstllisted for a major share (42
out of 80). We identified over 30 types of exceptions relating temategistration, including
incorrect payer information, incorrect primary insurance subsciifermation, and missing
pre-authorizations (from commercial insurance companies) and rhedwsssity certifications
(from Medicare). Often these errors escaped notice duringgoriéiview and ultimately resulted
in delays and denials of claims by the insurance payers. Although BElsintained account
information of all unpaid claims, it had no estimate of the numbeantmunt) of claims rejected
for a specific reason (for example, missing pre-authorizationsis made it difficult to

understand the scope of the problem, and to identify appropriate interventions.

Working with the registration supervisor, we identified an availagpert (Registration Census
Quality Report) in the EMR system that showed registraiteted exceptions based on nine
pre-configured parameters (for example, incomplete or missiiggess information of the
insurance subscriber). In November 2008, we set up a process by wttichegtration clerk
would run this report on their computers at the end of their shift lmad any exceptions that
showed up (by correcting relevant data for a particular patiecaunt). We tracked the total
number of outstanding exceptions that showed up on the report at the #mednadnth. Once

this process was set up, we identified and added additional paratodtezsstandard report. We
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reviewed the trends with the registration supervisor and thergfemmmittee during monthly
meetings and discussed opportunities for training and feedback siraggn clerks. This
intervention helped to reduce the number of exceptions during registrasofppendix B.1
shows, the number of open exceptions at the end of each month droppkchsityiafter the
intervention in November 2008 (from an average of nearly 70 per mon#sgahan 10 per
month). The outcomes suggested a continuous process of learning amosgjstnation staff.
The minor upward blip in May 2009 resulted from a training issue, whighlibhted the

importance of ongoing training.

During a follow-up visit in June 2011, we met a new registration sigmervishe had been a
billing clerk’® at EMC for several years and had worked with us during some of the
interventions. She noted that her team still ran the RegistraénauS Quality Report at the end

of each shift, and the exceptions generated during registration sthgedraconsistently few. In

a related discussion, the business office director (to whom bothethstration and billing
departments reported) informed us that EMC had engaged the #MW&or to add new
functionality to the registration module. For example, if a regjisin clerk did not enter
information in key fields on the registration screen, the systeaidaalert the registration clerk
with a pop-up message. They had now created such alerts famnathan registration errors.

During our discussions in early 2010, we had often discussed such functionality.
Intervention B

To address the pressing issue of exceptions during various sfagbfC’s revenue cycle, we
built an application (the Exception Management System) to maaagpptions created during
the health delivery transaction. We considered different options, ingludi-the-shelf software
and open-source alternatives. Finally, we decided to build on the resdbateEMC already
possessed. Accordingly, we asked the IT director about applicatiahshey used for some
tracking purpose. He mentioned an open-source application that the ITnuagaused for
managing requests for IT support. After reviewing the functionaltyhat application, we

concluded that it was a promising candidate to fulfill the exceptianagement function. Over

2 |n our discussions with the business office dsecive had often discussed a need for cross tauinétween the
registration and billing departments.
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the next few months, we got full administrative access tosa frestance of that application on a
dedicated server. We configured the application, keeping in mind a few simple déeg]

e The final application should be easy to learn and use;
e Using the application should not increase workload of EMC'’s staff;
e The application should allow easy configuration; and

e EMC should own, and be able to maintain, the application on an ongoing basis.

We demonstrated a pilot application (see snapshot in Appendix B.2jtaer@ng committee
meeting in February 2009. Based on feedback from the committee @amdigdaisers, we made
changes to the application. Once it was ready and approved by tinaittsem we prepared a
user-training plan. We met the revenue cycle staff in smaligs, and explained the purpose of
the Exception Management System. In April 2009, we gradually rallgdthe application,
starting with the registration and billing staff. Initially, rhaintained and configured the
application in response to requests from users (for example, tonewd categories of
exceptions). A few months later, the director of the businessedffick responsibility for the
ongoing configuration, and EMC’s IT department took responsibiitytife application’s back-
end maintenance. | obtained remote access to the application, which alloledchok data on a
regular basis (see trend in Appendix B.2). During our monthly visiSM&, we discussed
training needs for the staff based on trends and individual usaggictafiiom the Exception

Management System. We conducted additional training sessions as needed.

During a follow-up visit in June 2011, we found that the revenue cyclievaafstill using the
Exception Management System (although, the usage was moshg bgdistration, billing, and
utilization review departments). The director of the businesseoffigd added several new
categories of exceptions. The turn-around time for fixing ace@ion was typically less than a
day. In response to our comment that it was remarkable thptdbess was still being followed,
the registration supervisor joked, “I threatened to break their fingers itihréydo it.”

Intervention C

In 2008, a major problem relating to exception management was thasHMling department

was spending about 80% of its time handling exceptions createchelgein the revenue cycle,
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which left little time to follow-up with payers for denied cte. As the billing manager told us,
they saw the same exceptions occurring all the time. For @gammcorrect insurance payer
information was among the top exceptions each month. Therefore, oncExteption

Management System was functioning, we initiated a processatiboation of exceptions found
in any department to the department where the exception oedinat the new process, upon
finding incorrect payer information during review, a billing spestalould create an exception
ticket in the Exception Management System, enter brief infiomabout the exception, and
assign it to the relevant person (in this example, the regpstrelerk who created that patient
account). This activity of creating a ticket took less thamiraute. Upon submitting the ticket,
the Exception Management System sent an automated e-mail to the a¥s@mesthe assignee

“cleared” the ticket (by providing requested information), anotbraated e-mail informed the
sender. Initially, many users hesitated to use the systere-atlocate exceptions to other
departments, fearing that the new process would delay submissotaim$. Moreover, as one
billing specialist told us, they were concerned that other tlepats may not like the pushback
from billing department, which may lead to inter-personal (and-dgpartmental) issues. As
part of the user training, we explained the importance of thneipke of accountability to all

such hesitant users of the Exception Management System: “Whoakes i@ mess cleans it up.”
We emphasized that this principle was critical to improving thenue cycle process as it
facilitated learning from one’s mistakes and would help to redercors that occurred month

after month.

The chief financial officer and steering committee memb@pparted this initiative and sent out
frequent communications to all users, encouraging them to use th&ys@m. Adoption of the
new process improved over time, resulting in fewer exceptions founagdaitiing reviews (see
Appendix B.3), and reduced the time the billing staff spent on reviBuring a follow-up visit
in June 2011, the business office director noted that the billing ste#gsed about 1800 claims
per month, and of these, more than 80% were now clean (that is, witlyoetrars). This was a

marked improvement over his estimate of 50—60% clean claims in 2008.

39 We configured the Exception Management Systemldavananager-level privileges to all users. Thisdmahe
task of ongoing administrative maintenance of thpliaation easier and, importantly, allowed all ngse view all
exception items. We believed that this would helfpniprove user learning and provide better persgeciver the
entire revenue cycle operations.

Singh | Dissertation | APPLICATION OF IPF 150



Patient registration
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Billing
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Table 10.2-1 Summary of Interventions in Case 1

Implemented e
In'Vv

Registration Successful

A. Identify and
address
exceptions
created during
registration by
using reports in
the hospital's
EMR system

B. Facilitate users
to track
exceptions
during different
stages of the
revenue cycle
by building an
exception
management
application

C. Re-allocate
exceptions
found during
billing to the
department
from where the
exception
originated by
creating an IT-

Majority of Nov-08
exceptions

identified

during billing

review were
generated

during

registration

EMC had no
system to
track and
manage
exceptions,
and to
improve
coordination
and
organizational
learning

Mar-09

Billing clerks Apr-09
spent 80% of

their time in

handling

exceptions,

leaving little

time to

follow-up with

payers for

enabled processdenied claims

clerks

Entire

e Each registration clerk

reviews a custom report daily
to identify and address
registration-related
exceptions.

e The number of exceptions

created during registration
has reduced over time (see
Appendix B.1).

Successful

reVenue o The revenue cycle-related

cycle staff

Billing
clerks

staff now tracks most
exceptions through the new
intranet-based application
(see Appendix B.2).

The number of exceptions
initially increased (suggesting
increased usage of the
system) and then reduced
over time (suggesting
improvement in overall
process).

Successful

e The billing clerks now use

the Exception Management
System to assign exceptions
to persons responsible for
creating them.

e The new process has reduced

the number of exceptions
found during billing reviews
(see Appendix B.3).

e The new process increased

the proportion of clean claims
from 50—-60% in 2008 to
more than 80% in 2011.
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CASE INTERPRETATION

Interpretation of problem situation

The main reasons for the high number of exceptions created duringgib&ation stage were
the high level of production and consumption of information and the overaplerity of the
hospital revenue cycle. For any patient admitted to EMC, astragon clerk collected a
considerable amount of information. This information related to thenpatidemographics
(including age, sex, and race), contact information, insurance irtformand relationship to the
insurance subscriber. Some of the information was specific @irc@dtient types (for example,
for an uninsured patient, the clerk had to collect additional informatieeh as the social
security number, to verify credit-worthiness). Often, a patientrftadentification, insurance
card, or a fixed address. In such cases, the registration ctbth dacide whether to register the
patient. Overwhelmed with the information requirements, the cleren ahissed collecting
critical information, resulting in delays or denials when the billing sfists submitted the claim
to the payers. Understandably, the number of exceptions increhsedwer a new registration
clerk joined the team. Moreover, the registration staff had highower, which further
exacerbated the problem. Table 10.2-2 gives an indication of the tfpesceptions that

occurred routinely during registration, reflecting the high level of inftionaequirements.

Table 10.2-2 Examples of Common Registration-related Exceptions at EMC

Common Registration-related Exceptions

¢ No pre-authorization—outpatient ¢ Incorrect stay type

¢ Incorrect insurance payer ¢ Incorrect service code

e Subscriber—patient name mismatch e Missing eligibility

e Address error ¢ Missing face sheet

¢ Incorrect insurance contract number ¢ No occurrence code

e Incorrect insurance group number e No order

¢ No insurance card scan ¢ Missing additional payer source
e No driving license scan e No admit/discharge date

e Poor scan quality ¢ Incorrect admission date

e Medical necessity not checked ¢ Incorrect admit/discharge code
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Some of the observed exceptions occurred because of technology issheas sa defective
scanner or improper technology integration (resulting in poor qualityssmano scans at all).
The heterogeneity of technology configurations for any given actalto exacerbated the
situation (see Table 10.1-3 for an illustration of some technologied at EMC). Other causes
of exceptions included coordination issues with other individuals involved iretlemue cycle
(for example, the physician offices sometimes did not send oialepatients and, as a result,
the registration clerk could not seek pre-authorization approval thenmsurance companies).
This represents overlapping, but unaligned, governance mechanisms, which incesesetidn

costs for EMC's registration staff.

Interpretation of interventions and outcomes

Intervention A addressed the problem situation relating to ragi@irexceptions by identifying

a standard EMR report (Registration Census Quality Report)edtidgsup a process by which
each registration clerk ran the report at the end of their ahdt fixed any exceptions that
showed up. In doing so, the intervention created a governance mechanism to contr@sand me
performance of the registration staff. This mechanism allowenh tto review and correct their
own errors, and thereby improved the quality of the patient-reiatecnation collected during
registration. In effect, the intervention enabled a context-dependemningage mechanism—a
self-governing community—that developed appropriate standards ofibelathe registration
staff's interactions with other centers of authority within EMC.

Intervention B created the Exception Management System—an |8-®stem to manage
exceptions created during the health delivery transactiovesy stage of EMC'’s revenue cycle.
The system highlighted the transactional nature of information enghasized the multiple

hand-offs required to deliver health services to any patient. ®tersyovercame the problems
created by fragmented decision making in the revenue cycle and mroaidggovernance

mechanism that helped to coordinate information processing relatéx tipahsaction across
multiple centers of decision making. The Exception Managemener8ystduced transaction

costs, as the following examples suggest:

e Search coststhe billing clerk could now easily identify and communicatehwtite

originator of an exception and not have to call or walk over to their desk;
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e Contracting costs:the registration clerks understood the delivery expectations and
information requirements to close an exception ticket;

e Control and regulation costshe registration clerks had to respond to an exception ticket
within reasonable time, for delays and open tickets were monitored by superagbrs;

e Maintenance costghe billing and registration clerks developed an understanding of how

to address the issues relating to incorrect information in some patient accounts.

Intervention C developed a process of exception re-allocation, thprelsiging a governance
mechanism to monitor and regulate exceptions created during tita Hebvery transaction.
Over time, the process improved information quality (as seen in the increapedipn of clean
claims during billing review: from 50-60% in 2008, to more than 80%uire 2011). This also
helped to improve coordination and relationships among different functiooalpsgy (for
example, the billing staff had fewer complaints about “havingtatie issues generated during
registration stage). Thus, the intervention helped to develop ¢aldgpgndent governance
mechanisms to facilitate patterns of cooperation (instead of cipré#B evidenced in the initial

hesitation in allocating exceptions) among actors.

Overall, Case 1 relates to the positively reinforcing yolieproduction and consumption. In the
original arrangements, several actors individually were paatroassive information production
effort, without any sense of participation in the subsequent consun{piimng information
about patient encounters into reimbursement for the hospital). The nzatgan (through
interventions, A, B, and C) represented attempts to take shared redpgrisr the information

production through shared appreciation of the need for effective information cormumpti
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10.2.2 Case 2: Improving Clinical Documentation

CASE DESCRIPTION

Intervention E

The coding team occasionally found errors in physician orderst dlidlse errors resulted from
entering insufficient information rather than by issuing a grdiagnosis (for example, ordering
diabetes tests without specifying the diabetic condition of therngatiThe extent of this problem
was unknown, since no formal auditing of clinical documentation existedddress this, EMC
engaged an external clinical consultant and initiated the Concurieuni2zntation Review
Program. As part of the program, the consultant directly linked t&cfMR system, reviewed
patient discharge documentation, and sent detailed reports stating @uch as incomplete
physician orders). The consultant sent queries to relevant pmgsigiquesting review, and the
physician’s response (or lack of it) became part of the camidtmonthly reports. We tracked
these reports and participated in quarterly review meetirggnied by the clinical utilization
review manager. The results showed that some physicians (2 tet i physicians on medical
staff) consistently ignored the auditor's recommendations and did nmectcthne errors even a
month after receiving the audit report. Considering the unique positigphysdicians in a
hospital—especially in rural hospitals where the dependence omgxggkcialist physicians is
greater as replacements are difficult to attract anihreBMC’s management did not take any

action against these physicians.

During our follow-up visit in June 2011, we noted that EMC had implerde@@OE (in
September 2010) to improve encounter-related clinical documentatiorcolféeted data for
CPOE usage by the physicians on EMC’s medical staff. Thestiataed that the overall usage
had improved gradually, but on average, the physicians had used CPOE R&v dly of all
clinical orders during May 2011.

Intervention G

From our discussions with the steering committee and revenue sjakeholders, it was
apparent that missed charges resulted in substantial lossesfuseto EMC. In the existing

system, the nursing staff used paper-based charts to recohlctioicumentation after each

Singh | Dissertation | APPLICATION OF IPF 155



Towards Information Polycentricity Theory

patient encounter. The coding team occasionally found instances thieectinical staff had
provided medical services to patients but missed mentioning them jpatieat charts. Because
there was no standardized way to capture and monitor such misseéschitavgas difficult to
estimate the extent of this problem. In collaboration with the tdireof coding and
documentation, we initiated a process whereby nurses would usaikble module (CPOE) in
the hospital’'s EMR to capture the patient encounter- and chargedraidormation at the time
of service. However, this intervention did not proceed beyond the planrigg as it faced
resistance from nursing staff who did not want to use CPOE tadrpatient encounters. As per
a nurse manager, a couple of them “came to tears” at the pro$peahdatory CPOE use. As a
substitute, the director of coding and documentation designed standardzedbased charge

checklists, which the nursing staff began to use.

During a follow-up visit in June 2011, a nurse manager noted that mor8Q@b@onf nurses had
now started using CPOE. Some nurses were still hesitant to @&pE, as they missed the
“feel or touch” of paper-based patient charts. The nurse marfadper later joined the IT
department as the clinical IT supervisor) showed us commonly uB€E dorms (called
eForms) that she had customized in collaboration with nursing supsrvismr example, the
eForm for a patient with diabetes was different from that phient with chest pain. This
customization improved adoption among nurses, as they had to spendmlesentering
encounter-related information into the system. While specificaladat improvements in charge
capture for nurses was unavailable, the chief financial officeedlmancial data that suggested
that per-patient recovery had improved since September 2010, whenythiegos and nurses
began using CPOE.
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Table 10.2-3 Summary of Interventions in Case 2

A
InVv

E. Identify and The coding Apr-09 Utilization Partially successful
address errors team review staf 4 epmc engaged an external
in clinical occasionally agency to audit clinical
c documentation found errors in documentation by directly
2 by creating an physician linking to the EMR system.
g IT-enabled orders and -
o . e Some physicians do not
g process pgtlent respond timely to queries
3 discharge . .
o sent by the clinical auditor.
© documents.
‘_3 o As of June 2011, physicians
= had not fully adopted CPOE,
o for they used the system in
only 27.1% of all clinical
orders in the previous
month.
G. Engage nurses Nursing staff  Jul-09 Nursing staf = Partially successful
in capturing  uses paper- e This intervention initially
the patient based charts to did not proceed beyond the
c gncountgr recprd the planning stage due to
=  Information at | patient resistance from nursing staff
=8 thetimeof | encounter to use an existing module in
E  senice information, the EMR system. Instead,
= directly into  often missing they used a charge checklist
= EMC’'s EMR  charges for to assist them in
é system some medical documentation.
O Services. e As of June 2011, more than

80% of nurses had started
using CPOE for clinical
documentation.

CASE INTERPRETATION

Interpretation of problem situation

Errors (mostly missing information, not wrong diagnosis) in physi@eders resulted from
many sources. The primary goal of the physicians and nurses@is! to deliver quality care

Singh | Dissertation | APPLICATION OF IPF 157



Towards Information Polycentricity Theory

to patients. The physicians were less concéfragabut the hospital receiving reimbursement for
medical services provided to the patient (although, it was theaprimoncern of the billing
department and the business office). This divergence of inteeglsts kituations in which the
physicians and nurses focused on delivering patient care ancepaidttention to documenting
charges for the procedures and medical services provided to thetpHtthere was no clinical
documentation, the coding team could not apply standardized codes foroteelyses and,
consequently, EMC could not claim any reimbursement from payerseTinéssed charges

resulted in substantial loss of revenue to EMC.

Multiple nested decision-making centers and heterogeneous technalmgfjgurations
exacerbated this problem. The physicians, nurses, and other revemeesteyt constitute
independent centers of authority that are part of the nested searmgements within EMC (the
situation becomes more complex if we include the nested setasfgaments in relation to
external partners). This is clearly a situation of polyceritagmented authority, which creates
coordination issues across the different decision-making centehmugh the nurses used an
electronic system for ordering medications from EMC’s pharmiw®y preferred paper-based
charts for recording clinical documentation after each patieabumter. In some cases, the
patient charts were misplaced; in other cases, the informatitimeicharts was incomplete,
incoherent, or wrong. The coding team translated the cha@edahformation in these hand-
written patient charts into standards-based codes in the hospitdRs system. Using an
available CPOE module in the EMR system to electronicallyucapghe patient encounter- and
charge-related information at the time of service could reqolvat least, lessen) many of these
problems as the information processing (and errors) during godiould have reduced.
However, the majority of nursing staff initially resisted CP&i6ption as they felt that entering
the patient data into the system increased their workload (oth#natmissed the “feel or touch”
of paper-based patient charts). The adoption improved gradually, inplargas the clinical IT
supervisor and the nursing supervisors designed custom eForms fantigtawhich reduced

the required time and effort.

3L In fact, hospital reimbursement for medical sessiavas not the primary concern for most physici@ssthey
were not direct employees of the hospital but wemethe medical staff and used the hospital ressyircehe
reimbursement for these physicians was indeperafdmspital reimbursement. Here, the divergencmtefests is
a byproduct of the unique arrangement between sigiap and a hospital.
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Interpretation of interventions and outcomes

EMC developed an audit system (Intervention E) in which an extetmacal consultant
asynchronously reviewed patient discharge documentation and sentddetpdets highlighting
missing information in the physician’s order. This system provagdvernance mechanism—
thus providing a system to develop appropriate standard of behavior—throughBMhE could
monitor whether the physicians were doing patient discharge docatmentppropriately.
Although the system developed another center of authority and iedreassaction costs (for
example, in engaging an external auditor and developing data tramsfig¢aces), overall, it
helped by developing measures of performance of clinical docutieentand increasing
commitment of physicians to improve revenue cycle performance. féadback from the
external clinical auditor helped the physicians to review thenkyprocesses during the patient
encounter. In this, the technology configurations played an impaméntin facilitating the
governance mechanism: the auditor directly connected to the hasMR system remotely

and used manual and automated procedures to identify clinical documentation errors.

To improve clinical documentation, the director of coding and documentatisigndd
standardized, paper-based charge checklists (Intervention G). Thegnstaif began to use
these checklists while capturing patient charges. This waamadeal solution, because the
physicians still used paper-based charts for ordering. Howthes checklists at least provided
some governance mechanism between the nurses and the coding teampnavided some
assurance to the coding team that the patient charges in thebpapdr charts were more
accurate. The introduction of CPOE in September 2010 and its addptiher improved the
process of clinical charge capture and documentation. Here againghtheltgy configurations
facilitated information processing (of patient charges) and rgamee of the relationship
between the nurses and coders. By improving information exchangelijaedethe transaction

costs between the involved centers of decision making (such as physicians,andseglers).

10.2.3 Case 3: Improving Interactions with Patients and Payers

CASE DESCRIPTION

Intervention F
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The objective of this intervention was to verify credit-worthinesaninsured patients, an issue
that affected EMC’s revenue in two ways. First, some selfAgayatients (the majority of them
were uninsured) told the registration clerk that they had no dalsana (or another form of
payment, such as check or credit card) to pay. The registragdn lthd no system to verify
credit-worthiness of such patients in a timely manner and, thmerefmuld not collect
appropriate co-payments. Second, upon receiving a bill for medicateemrovided during
hospital stay, some patients claimed that they could not afford tdadapce amounts. The
business office staff, unable to verify actual financial positibthe patient, had to discount, or
completely write-off many such accounts. To address this probl&fif, iEplemented a new
module in the EMR system that allowed registration clerks &clcHin real time) credit-
worthiness of all non-ER, self-paying patients during registrairhe business office clerks also
used this credit verification system to negotiate discounts ayrdgrd terms with patients. We
tracked the impact of this intervention. During a follow-up visilune 2011, the chief financial
officer informed us that the front-desk collection (of co-paymehé&s) increased from about
$3,000 per month in 2008 to an average of over $9,000 per month in 2011. This improvement
was significant, considering the continued economic slowdown in the goitynEMC plans to

implement the system for ER patients too.
Intervention H

This intervention resulted from our discussions with billing spetglivho had sometimes
noticed discrepancies between the amount actually paid by amanosupayer for a particular
claim and the contractual amount agreed to by the payersipeafied procedure. EMC had no
system of account reconciliation to verify that the amount redefee each patient billed
matched the anticipated collectable amount based on the contratatiahship with the payer.
To address this problem, EMC implemented a new software module iexisteng EMR to
verify each payment against the contractual amount. An EMR-a@telereport listed all cases
involving a discrepancy. A billing specialist would then use this report to reviewad/platient
accounts and, if appropriate, submit additional claims. This new syatamhelped improve
revenue recovery. The billing clerk who maintained this datacaonddinated follow-ups with
insurance payers told us that the biggest benefit of the systiemat noticed in terms of dollars

but by the fact that the payers knew that EMC was monitoringethdursements. The cases of
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discrepancies reduced from an average of 2—3 iderfifpedient accounts per month in 2008 to

only about one patient account every other month in 2011.
Intervention |

The objective of this intervention was to improve the follow-up proe@#is patients whose
accounts remained unpaid beyond a certain period after discharge.hetGutsourced the
follow-up responsibilities for accounts up to 120 dayafter discharge to an external service
provider. Working with the director of the business office, we creatgq@ocess by which
business office specialists used EMR-generated custom repoideritify late accounts and
follow up sooner (typically, 60 to 90 days after patient discharge)edided, the specialists
offered some discount or easier payment terms to such pafidr@snew process improved
revenue recovery and allowed timely corrective action (for @k@mresubmission with
additional documentation for claims denied by insurance payers). Darfojow-up visit in
June 2011, the chief financial officer informed us that the accounivabte dayd® had
gradually reduced from 88.0 days in June 2007, to 61.6 days in September 2008, tg5Mh0 da
July 2010, to 54.6 days in May 2011. The average account receivable dayatéldcfrom
month to month, but the general downward trend is apparent. This hasv@d@EMC’s cash

flow situation and overall revenue collection.
Intervention J

This intervention sought to improve the process of initiating patienacbbefore the patient-
physician encounter. During our interviews and discussions with tdegirgy committee, it
became apparent that lack of pre-registration verification—ptesamation approval from
Medicaid and commercial insurance payers, and medical necessiigatarti from Medicare—
for patients was a major factor resulting in delay or desfiglaims submitted to payers by the
billing department. We proposed a dedicated coordinator to verify all pre-aati@mriapprovals
and medical necessity certifications from payers prior to iemiat arrival at EMC. The senior

% The actual cases of discrepancies earlier werdyliknore, but manual reconciliation was very tediand
therefore done only on a sample of patient accounts

3 A clerk in the business office conducted a follop-of accounts beyond 120 days and typically erdjage
collection agency to recover the balance amount.

3|t measures the number of days after a patienhdige that the account is fully paid.
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management at EMC decided to create a new position for apateess coordinator who
would take on the dual responsibility of scheduling and pre-regmstraerification for all
patients. The coordinator used an intranet application to schedule appainforeall new
patients and a web-based service and phones to obtain pre-authorizanedical necessity

certifications for patients that needed them.

During a follow-up visit in June 2011, the patient access coordinator—whpreeidusly been
the registration supervisor—noted that they were in the processptEnmanting an enterprise-
wide scheduling system to centralize all admissions and relaefications. Currently, all
inpatient and outpatient admissions (but not ER patients) underwengsiatéon verification.
The coordinator emphasized, “I have told the registration and nursingcfetkdy. | will not let
a procedure be done without a pre-authorization or medical necessity ¢emifidauring 2010,
in only two instances a patient had received a procedure withetggistration verification (for
which EMC could not claim reimbursement from payers). In contrastha patient access
coordinator noted, there had been at least 5-6 cases per month in 200&ekefansurance

eligibility led to denials from insurance payers.

Table 10.2-4 Summary of Interventions in Case 3

Implememed e
In'Vv

F. Verify credit- = EMC had to May-09 Registration Successful
worthiness of = write-off the and busines§ New module implemented in
_ unipsured balance office clerks  ihe EMR system, which
ke patients by amounts of checks credit-worthiness of all
g using an IT- some non-ER, self-paying patients
';g_,’ enabled system patients during registration.
2 because the . , .
= y e The business office uses this
e could not . . |
= system to negotiate discounts
© pay after
o o and payment terms on late
receiving
accounts.
costly
treatment.
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H. Evaluate EMC had no Oci-09 Billing clerks Successful
payments from system to e New software module
Insurance verify that a implemented in EMR to verify
payers against payer had each payment against
contractual actually paid contractual amount.
amount b according to . :
o using an I)'/I' the g e The cases of discrepancies
= g : (between actual paid and
o based solution. contractual
amount contractual amount) reduced
' from an average of 2—-3
identified patient accounts per
month in 2008 to only about
one patient account every
other month in 2011.
I. Improve EMC had  Nov-09 Business = Successful
follow-up of previously office clerks o cystomized reports allow
=  accountsthat  outsourced early identification of late
B remain unpaid | the function accounts, which has improved
§ after 60 days of of following revenue recovery.
() discharge b up for .
= . ge by P ¢ The reports also allow timely
5 creating new  accounts up . : :
S : corrective action on denied
D reports in EMR to 120 days .
x . . claims (e.g., through
to identify after . . .
. resubmission with additional
them. discharge. .
documentation).
J. Verify Lack of pre- Apr-10 Patient accessSuccessful
insurance pre- authorization coordinator 4 EpC has created a new
aqthorizatigns Swasa position, patient access
prior to patient major reason coordinator, to schedule
arrival at for denial of appointments for all patients.
hospital b claims b .
. P y y ¢ EMC has implemented an
) using IT-based payers. . . .
k= enterprise-wide scheduling
= systems.
5 system.
-FU)) e The coordinator uses a new
2 web-based service to obtain
% pre-authorization certifications
o for patients that need them. As

a result, the cases of delays or
denials by payers due to
missing insurance eligibility
have reduced (only 2 cases
observed in 2010, as against
5-6 cases per month in 2008).
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CASE INTERPRETATION

Interpretation of problem situation

Intervention F was required because the registration and business aéitks had no way to
verify credit-worthiness (and, at times, even identity) of uninsurgdma who arrived at EMC.
The underlying problems related to diverging interests betwe@ntsand the provider (EMC);
extreme economic hardship faced by a large population in the areap@ordunistic behavior of
some patients who changed addresses, did not have or provide propécadenti or did not
have enough cash or other means to fulfill co-payment requiremengsreésult, the registration
clerks failed to collect appropriate co-payments from suchrgat{ghe majority of whom were
self-paying). The business office clerks also faced a simrablem: they had to discount or
completely write off some accounts because they could not asctréafinancial position of
patients who had unpaid balances more than 120 days after discharigeoflLappropriate
technological configurations exacerbated the problem: therexwasisy way to verify identity,

address, or credit-worthiness in a timely manner for any patient.

Intervention H was required because sometimes the insurance gayeat actually pay the full

amount for a particular claim (as agreed to by the payer Bpeaified procedure). Thus the
payers, on some occasions, did not abide by their contractual agreeiteBMC. This too

suggests diverging interests between payers and the provider @&@M@)pportunistic behavior
of some payers. This led EMC to incur additional transaction dostexample, in deputing a
billing clerk to verify whether a payer had remitted paymestgea the contract. The complexity
of the contract also played a role: several dozen payers regedbatpatient population that
received medical services at EMC, and EMC had to sign a sepamatract with each payer.
Further, each contract specified a reimbursement amount for eagbesthat EMC provided.

Lack of appropriate technological configurations made it negossible to verify whether a

particular payer had actually paid the specified amount for a particolegdure for a patient.

Intervention | was required because some patient accounts remained evgra beyond 120
days. Many of these accounts had to be written-off, which advesffelsted EMC’s financial
balance sheet. The primary reasons were, of course, that dbpeyseatients did not pay their

balance to the hospital for the services provided due to economic Ipaatsbpportunistic
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behavior. Another reason was that EMC had outsourced the responsibibtioning up with
these self-pay patients to an external billing service provadehe first 120 days after patients’
discharge. This external service provider was paid commissior oollacted totals; therefore,
spending time and effort to contact patients with delinquent accoustprelably not worth it.
This divergence of interest meant that a large proportion epagliaccounts remained unpaid.
For example, in March 2009, although self-pay patients constitutedaboiyt 16% of patient
accounts, they represented more than 50% of all claims thatunpegd (see Appendix B.4).
Typically, after 120 days, a business office clerk engaged ectiolh agency to recover the due
balance from a patient (this agency also received a commissed ba the amount collected).
The billing service provider and the collection agency representetplaudenters of decision-
making. They had no technological systems that shared real-tios gtformation with EMC,
which made it difficult for EMC to determine the actual statiany patient account until it was

too late to recover the balance without costly litigation.

Intervention J was required because, at the time of registydie registration clerk noticed that
many patients did not obtain pre-authorization approval or medicassigceertification from
their payers for a particular procedure. This delayed the ratgistr process, and if the
registration clerk forgot to request it from the payer withirh@drs (of the patient’s arrival), the
payer would not pay for the procedure. As result, the payers delayed or denied nmasyTdies
reflects the overall complexity of the revenue cycle, but nmoportantly, it reflects a lack of

coordination because of multiple nested decision-making centers.

Interpretation of interventions and outcomes

To address the problem of opportunistic behavior by some patients, EmM@nented a new
EMR module (Intervention F) that allowed registration cletk€hieck credit-worthiness of all
non-ER, self-paying patients during registration. The new sygtowides the clerks with
sufficient information to check a patient’s credit-worthiness. Birg@ness office clerks also use
this application to negotiate discounts and payment terms with gati€nts, the IT-based
system reduced transaction costs for EMC’s staff involved iistrajon and account recovery
by providing them with a suitable mechanism for information pings This technological
configuration allowed real-time verification of identity, addressd credit-worthiness for any

patient. This mechanism also helped to reduce opportunistic behavior by senespati
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To address the problem of opportunistic behavior on the payer side,ifBp€mnented a new
software module in the existing EMR (Intervention H) that vetifeach payment against the
contractual amount. This IT-based system provided a monitoring meohdo control and
regulate the transactions with payers and thereby reducedllotrarssaction costs. The

technological solution also reduced the complexity of monitoring the contract.

Intervention | allowed the business office specialists to use fgbfferated custom reports to
identify late accounts, follow up sooner (typically, 60 to 90 days p#gent discharge), and, if
needed, to offer some discount or easier payment terms to the.pEtiemew process improved
revenue recovery by reducing opportunistic behavior. By directly camgaitte patient earlier,
EMC overcame the issue of divergence of interests with thedilervice provider and the
collection agency. It also reduced the effect of multiple nestedlers of decision making by
streamlining patient engagement after discharge.

Intervention J involved creating a new dedicated position—patienssacoerdinator—to verify
insurance approvals prior to a patient's arrival at EMC. The coat@li used an intranet
application to schedule appointments for all new patients and a wet-baiwvice to obtain pre-
registration approvals for patients that needed them. The intenvestiows how IT-enabled
solutions reduced the effect of multiple nested centers of decisdimg by streamlining
patient engagement before the patient encounter. By creating this poduiGral&o reduced the
information requirements during registration: the clerk now only hactidy patient identity,

collect appropriate co-payment, and upon registration, releagmtieat for clinical encounter

with physicians.

10.2.4 Case 4: Improving Revenue Cycle Management
CASE DESCRIPTION

Intervention D

This intervention focused on identifying key indicators to evaluatennes cycle performance at
EMC. Our initial objective was to measure progress and impladthe interventions in the
revenue cycle. However, EMC’s representatives on the stessmgittee suggested that their
managers and staff could also use these performance indicatoosdiAgty, we worked with
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key stakeholders to identify key indicators, such as exceptanslfduring coding or billing
each month. We created a Microsoft Excel-based matrix tk tinese indicators. A major factor
in selection and retention of any indicator was that ongoing ddlieciton for it should take
minimal effort from EMC’s staff. Accordingly, the list ohdicators changed considerably

initially as we reviewed the effort required in data collection.

Creating the indicators was an immensely demanding exeraigelylmwing to the complexity
of the revenue cycle. For example, there was no easy way tvatalbow many patients of each
type (such as inpatient, outpatient, and nursing home patients) hadupgsayments (say, 60
days after discharge). We collected baseline data betweenaReband April 2009 and
continued to update on a monthly basis thereafter. | circulatedntigx to the steering
committee and other revenue cycle managers at regular isteldahy revenue cycle managers

used the matrix to track relevant measures.

Table 10.2-5 Summary of Intervention in Case 4

Implememed e
InV

D. Identify key New system  Apr-09 Revenue Successful
I revenue cycle  required to cycle e We created a Microsoft
[&) . .
>  indicators and  track effect of managet Excel-based matrix to track
© tra.ck them by f[he varloys impact of various
o using an IT- interventions interventions on key
¢ based that we indicators.
o application initiated in
= : e Many revenue cycle
G collaboration managers used the matrix
with EMC g

to track relevant indicators.
CASE INTERPRETATION

Interpretation of problem situation

A consequence of the complexity of the overall revenue cycleheadifficulty in determining
appropriate measures of performance (of not only health outcomedsdinancial outcomes).
Several standard (and a few custom) reports were available mospéal’'s EMR system. These
could provide information such as the number of patients admitted or djedhduring any

Singh | Dissertation | APPLICATION OF IPF 167



Towards Information Polycentricity Theory

given month or revenue collected per month. In fact, the chief firlaoffieer shared such
statistics with managers and department heads every montEMResystem afforded creation
and printing of numerous reports. However, it was difficult to ekspecific information (such
as a list of all unpaid claims that were more than 60 days lbldyailable, the billing and
business office staff could benefit from such information by ctntagayers and self-pay
patients to remind them (and clarify any issues) about outstandingepts; Similarly,
identification of bad debts (accounts that were over 120 days past a@si@ptveasy—it required
extracting data from many different reports. No trends foradrifiese measures were available.
Furthermore, data was available in different technology systentslling, nursing, coding,
registration, and other departments. This heterogeneity of tegical configurations created
issues relating to coordination among these multiple centers a@ialeaonaking. Consequently,
EMC’s managers could not evaluate financial performance ftareint patient types over an

extended period or make informed decisions about strategic interventions.
Interpretation of intervention and outcomes

To address the problem situation, we identified key performanceatodicand created an IT-
based solution (a Microsoft Excel worksheet) to track data on ahigobésis. The matrix
contained data that required coordination among individuals involved in diffst@ges of the
revenue cycle. The trended data improved information processing asthdeauiaking among
the involved actors. For example, the matrix data showed that irhN8f@9, although self-pay
patient constituted only about 16% of patient accounts, they represeatedhan 50% of all
claims that were unpaid (see Appendix B.4). What really catlghtattention of EMC'’s
managers was the fact that more than 70% of self-pay accoumdutstanding even 60 days
after patient’s discharge. This insight helped to organize ant &y the business office staff to
begin follow up on these patient accounts earlier (rather thanng/dinr 120 days for the
accounts to become delinquent). Thus, the performance indicator matridgat a governance
mechanism among different decision-making centers to control andomé&ey performance

indicators related to EMC’s revenue cycle.
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» PART E: THEORY EVALUATION

This part presents a discussion of our research, and includes the following:

e Evaluation of IPF (Chapter 11): This chapter evaluates IPF based on the empirical
results from the action research interventions at EMC andctasc@ptual foundation for
new theory.

e Contributions and Limitations (Chapter 12): This chapter discusses the contributions

of the study to theory and practice. It also discusses the limitations ofittye st
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11 EVALUATION OF IPF

In this section, | assess the proposed conceptualization of information mamageifiF—
based on established criteria. First, | evaluate IPF based on the ealpigsults: how well the
framework helped to understand and explain the problem situation and interveati&h4C.
Second, | discuss the nature of theory and criteria for theoretical botivhs and use these

criteria to evaluate IPF’s four components.

11.1 Empirical Evaluation of IPF
11.1.1 Understanding Governance at EMC

IPF proposes that complex organizational settings have multipledreEstesion-making centers
that exist within and across functional and organizational boundamesefTup and manage
transactions across these decision-making centers, actorscensett-dependent governance
mechanisms to determine appropriate community standards of behaditwcais on collective
action. These governance mechanisms relate to searching, ¢ogtramintrolling, and
maintenance for the transaction and they manifest at the ttamsdc informational, and
technological layers (representing first-, second-, and third-orderrgones respectively).

Multiple nested decision-making centers were apparent in EM@&nue cycle. These decision-
making centers existed side-by-side (for example, EMC anéxternal partners) and within
centers of decision-making (for example, the various functionas wmthin EMC). Case 1
describes the efforts to improve exception management in the hetiltbryg transaction at
EMC. It highlights the role of the multiple centers of decisioamkimg within EMC (such as
registration and billing departments) and how they enacted sepraernance mechanisms to
organize and control the transaction (first-order governance), thed@dormation processing
(second-order governance), and the involved technological configuraffitmsl-order
governance). Similarly, Case 2 discusses different governanadamsms enacted by
physicians, nurses, and coders for improving clinical documentationhvshimtegral to the
health delivery transaction. Case 3 discusses the governanbamsees enacted by external
centers of decision-making (such as patients and payers) tageneglationships related to the

health delivery transaction.

Singh | Dissertation | EVALUATION OF IPF 170



Towards Information Polycentricity Theory

11.1.2 Understanding Transactions at EMC

IPF considers a transaction as the basis of organizational iangQmase 1937; Williamson
1975; 1981), and it occurs when a good or service is transferred acteshnalogically
separable interface (Williamson 1981). Further, drawing on Polycipnfficeory (Ostrom 1972;
Ostrom et al. 1961), IPF considers transactions as multiplednastangements of human
activity. This formulation emphasizes that 1) a transactioheisisis of organizational activity
enacted through the decision making of involved actors and 2) triamsaotcur as embedded
exchanges in multiple levels of relationships between the involvedsackgpically, any

transaction would involve several actors, each playing some role in the overalhgg.

The health delivery transaction at EMC involved delivery of médieevices by a provider to a
patient and reimbursement for those services by the patienteFQut-1 represents this basic
transaction. The transaction between a patient and EMC usually involvkiple partners
within and outside the hospital who are all directly or indirectiyolved in the delivery of
medical services to the patient. The external partners inclbdeataries, payers, specialists,
collection agencies, credit rating agencies, and other sexoegders. Within the hospital, the
transaction involves multiple partners, including clinicians, nurses, thadstaff in the
registration, billing, and coding departments. The transaction sesulbformation processing
and decision making for all the involved parties related in their overdlb§odalivering medical

services to the patient.
11.1.3 Understanding Information Processing at EMC

Drawing on information processing theories (Daft and Lengel 19&thr&@th 1974; 1977,
Mintzberg 1979; 1980) and on Ciborra’s transactional view of information (1B83), IPF
suggests that information processing occurs in response to informatjoirements of a
transaction and its related governance mechanisms. Further, infornpebcessing occurs
through two complementary mechanisms: information production and informaansumption
(Ramaprasad and Rai 1996). Actors produce information about transagtimramena by
deriving meaning from stimuli in the transaction and its governareghanisms, and consume
information when they transform it into stimuli that lead to chamgéise organizational activity
and structure related to the transaction. These changes reptiesentdering effects of
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information, which can lead to new information processing. MoreoveF, posits that
information enables mutual adjustments (through information exchaages)g the involved
actors in multiple decision-making centers (Ostrom 1972; Polanyil)19ccordingly, the
ordering effects of information also manifest in multiple eentof decision making in an

organization.

At EMC, clinical and non-clinical staff produced information teapported patient care (and
related financial activity) by deriving meaning from stimihlat resulted from activities within
the hospital and with external partners. At the same time, lthieat and non-clinical staff
consumed information when they transformed it into stimuli that sugparté guided activities
at the hospital to deliver patient care. Further, information led to orddfetgse which reflected
in changes in EMC's structure and behavior. Table 10.1-2 shows trenatfon requirements,
the information production and consumption, and the ordering effects of infonnaa EMC. In
Case 1, information processing relates to exception managensatiadsd with the health
delivery transaction in various stages of the revenue cycle. Zaskates to production and
consumption of information associated with clinical documentation. Caseelates to
information processing in EMC’s interactions with patients and payéase 4 relates to

information processing to improve management of the entire revenue cycle.

11.1.4 Understanding Technology Configurations at EMC

The final component of IPF considers the role of technology inn@rgtonal transactions and
suggests that actors process information enabled by evolvingyuwations of technology in
response to the requirements they face (Daft and Lengel 1986a@all8#74; 1977; Mathiassen
and Sgrensen 2008; Mintzberg 1979; 1980). Moreover, these technology @iidigurare

typically heterogeneous as they arise from the multiple lefetecision making involved in a
transaction and from the needs for context-dependent governance ddriieaators and their
unfolding relationships (Ostrom 1972; Ostrom et al. 1961). The hetaibgen the technology
configurations manifests itself through planned managerial imteoress and improvisational

adoption of technology (Ciborra et al. 2000).

At EMC, the technology configurations supported information processimgj ffze resulting
decision-making) for the health delivery transaction. Spedificéhey supported exchanges

Singh | Dissertation | EVALUATION OF IPF 172



Towards Information Polycentricity Theory

within the provider organization and between the provider and its extpamalers. The
technology configurations focused on clinical and non-clinical supgltingugh, as Table 10.1-4
shows, the clinically focused technologies clearly outhumbered tablenologies (such as for
billing). The technology configurations required a multiplicity gfvernance mechanisms to
support the overall health delivery transaction, related informatiaregsong, and the increasing
heterogeneity of technology solutions.

11.1.5 Overall Empirical Evaluation

Overall, the application of IPF helped to develop an understanding of etformmanagement
at EMC that clearly reveals the complex nature of the reveyuake in a hospital and the
consequential challenges in supporting it with appropriate informatiocessing and use of
technology. On the one hand, we found that specific arrangements amntal € information
management complex and ineffective. These include, but are noedirtot the inherent
heterogeneity (and occasional divergence) of interests inadhheéelivery transaction; the
increasing complexity and variety of technology configurations; ted lack of focus on
governance mechanisms for transactions, information processingchandlogy configurations.
Through our interventions (refer discussion of individual interventions, aeladed cases, in
Chapter 10), we sought to address these dysfunctionalities in atformprocessing and use of

technology.

On the other hand, and more importantly, the application of IPF tottlagien at EMC helped
us understand the inherently complex nature of information manageméntetestes to the
revenue cycle in a hospital. Most importantly, we found that multiptéedearrangements of
information exist within the hospital and in the relationships witkereal partners. The revenue
cycle constitutes an important backbone of all information managemarttaspital. As such, it
reflects both the opportunities and the limitations of improvingrmation processing in these
contexts through technological interventions. From this perspectivepplication of IPF to the
situation at EMC offered initial empirical validation of the domsts as they helped us

understand and explain the experiences from our interventions over the past couats.of ye
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11.2 Theoretical Evaluation of IPF

As Susman and Evered (1978) have suggested, “action researchegetiezary grounded in
action: while theory provides a guide for diagnosis of a problamtgn and appropriate action
taking, the actions themselves can inform theory through evaluati@action.” Therefore, a
major goal of the action research engagement at EMC wades/gop new theory of information

management in complex organizations, such as hospitals.

Bacharach (1989) defines a theory as a statement of relatiohgtvpsen constructs, variables,
and relationships observed or approximated in the empirical worldlaltoreto IPF, the core
constructs, or components, are 1) governance, 2) transaction, 3) informpaicessing, and 4)
technology configurations. Figure 9.2-6 shows the relationships betivess four components
of IPF as a first step towards developing a Polycentriditgofy of information management.
Bacharach (1989) also emphasizes the underlying assumptions that ttiefiboundaries of a
theory. This research defines the boundaries of IPF by specth@ngontext of the research—
information management in a complex organization—and through definitiory afokeponents
and premises based on selected theoretical frameworks. SgBgifieF defines the variables
for each of the core constructs as expressed through the four cantgpohthe framework and
the underlying premises: 1) polycentric conditions, 2) a tramsadtview of information, 3) the

ordering effects of information, and 4) heterogeneous configurations of technology.

Table 11.2-1 summarizes the proposed foundation for a new theory based haraBas
framework (1989).
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Table 11.2-1 Summary of IPF based on Bacharach’s Framework

Theory Element (Based _
P Th El IPF

Boundaries

Constructs (i.e.,
components)

Variables

Relations

Information processing in transactions in complex organizational
settings

Definition of basic terms

Premises based on existing theoretical frameworks:
Polycentric conditions

Transactional view of information

Ordering effects of information

P wDn

Heterogeneous configurations of technology

Governance
Transaction
Information processing

oo o p

Technology configuration

a. First-order / second-order / third-order governance

b. Ongoing / one-time transactions

¢. Information production / consumption

d. Heterogeneous / homogeneous technology configurations

Relationship between and within the four components (Figure 9.2-6)

Governance for the transaction

Cpany ) () CPary B)

Transaction

Governance for
information processing
Information
processing

1

Technology
configuration

Governance for
technology
configuration
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For assessing theories, Bacharach (1989) applies two critalsédiability and utility of the
proposed constructs, variables, and relationships. Falsifiabilityntdiegs whether the theory
allows empirical evaluation. Utility refers to the usefulness the theory. Regarding
falsifiability, IPF relies on established concepts within infation systems: information,
information processing, information management, and information recenten(Daft and
Lengel 1986; Galbraith 1974; 1977; Mintzberg 1979; 1980) and on notions of infenmati
production and consumption (Mathiassen and Sgrensen 2008; Ramaprasad H@6RdPF
also relies on the basic constructs—transaction, transaction cmbktgavernance—of the
Transaction Cost Theory (Coase 1937; Williamson 1981; 1985), partycak they apply to
information systems (Ciborra 1981; 1993). Most importantly, IPF doamte core principles—
multiple centers of decision making and context-dependent governaechanisms—of
Polycentricity Theory (Ostrom 1972; Ostrom et al. 1961). Section llmiomsrates the
falsifiability of the proposed theory by presenting an empirieahluation of the four

components of IPF based on its theoretical foundations.

Regarding the utility of IPF, Chapter 10 illustrates how tha ftomponents of IPF apply to
information management at EMC and to make sense of the probleatsosis we faced and the
interventions in which we engaged. These deliberations provide ddissd for assessing the
utility of IPF. The suggested conceptual foundation offers to melsei@ and practitioners a
language for understanding and discussing information management inzatigeual settings

with multiple centers of decision-making and context-dependent m@vee mechanisms.
Applying this vocabulary can help to understand the general role ofictrdt arrangements in

transactions as well as in information processing in complex organizationakisont
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12 CONTRIBUTIONS AND LIMITATIONS

Action research serves multiple interests: it seeks to aslgnexctical concerns of people in an
immediate problematic situation as well as the goals of social sigmough research
orientation (McKay and Marshall 2001; Rapoport 1970, p499). Accordingly, this steéty se
address the concerns of research and practice in a number of wags,. IFdiscuss the
contributions to the health-IS literature. Next, | discuss how thigyscontributes to our
understanding of information management in complex organizations and, in particular, how
Polycentricity Theory can help to improve our understanding of informatianagement
challenges in such contexts. Subsequently, | discuss the practicakimopkcof this research:

how IT can support improvements in a hospital revenue cycle. Finallgcust this study’s

limitations.

12.1 Contribution to Health-IS

Information management is fundamental to healthcare deliveryptays a critical role in
preventing and minimizing errors, coordinating care among seftargl ensuring that relevant
and accurate healthcare information is available when neededs{@hand Galvin 1998;
Chaudhry et al. 2006). Current health-IS literature offers no hihsigo the complexity of
information management across all parts of a hospital revenue. clyclparticular, our
knowledge is still limited about how hospitals—with their multipleoestwho often have
diverging interests—manage information. By investigating IT-emiini®rmation management
in a hospital revenue cycle, this research contributes to our umaingtaof how information
processing occurs in this important context through production and consaraptnformation,

and enabled by heterogeneous technology configurations.

Further, extant health-1S literature has reported mostly amcali decision-making systems,
including EMR (Davidson and Chiasson 2005; Hanseth et al. 2006; LapoinRiverd 2005),
CPOE (Davidson and Chismar 2007), PACS (Paré et al. 2005), clibécadion support
(Devaraj and Kohli 2000), and telemedicine (Cho and Mathiassen 2007;tRér@@07; Paul
and McDaniel Jr. 2004). Few IS studies have focused on applications relatedetcetinge cycle
such as billing and registration systems, and fewer still havetigaged how IT can support the
transformation of the revenue cycle and thereby improve a hospitaisial performance. By
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focusing on IT-enabled transformation of the revenue cycle at EMCresearch has gone
beyond the focus of studies that emphasize how clinical IT hgsificant positive impact on a

hospital’s operational performance (Bhattacherjee et al. 2007).

12.2 Contribution to Information Management Theory

Although the literature on information management in organizations loagded significant
insights into the nature and process of information management inagé€baft and Lengel
1986; Galbraith 1974; 1977; Mathiassen and Sgrensen 2008; Mintzberg 1979; 1980; Bainapra
and Rai 1996), information management in complex organizational tentexlargely
unexplored. As such, one objective of this research was to start dagetopew theory that
concerns itself with information management in these challergpntexts. The proposed view
focuses on how organizations exchange transactional, financial, and stdatire information

with internal and external partners in contexts with multiple exendf decision making that
constitute an inter-related system of relations (Malvey 19&lys& 2008). As a result, this
research contributes to the information management literature \mlogeng Polycentricity

Theory as a conceptual lens to explain information management in complex orgasizat

Specifically, the research draws on two core concepts of Rty Theory (Ostrom 1972;
Ostrom et al. 1961; Polanyi 1951)—multiple nested centers of deaisaking and context-
dependent governance—to explain how complex organizations act informadyglladtively in
determining community standards of behavior and focus of collective action (Q#&h This
polycentric decision-making approach is different from that ebwr(1974), Simon (1981), and
Wiseman (1988) who assume a central decision-making authority in atiansz The approach
stresses that organizations exist not only as large pyrashdeitures that are managed as a
bureaucracy (which may justify a monocentric decision-makingtstej; but also as networks
of firms, functional departments, work groups, teams, and informalgpeeps (Piore and Sabel

1984) with multiple centers of decision making supported by polycentric structures.

In doing so, the research develops a new conceptual foundation—the bidarPalycentricity
Framework (IPF)—that combines information management theorieft @dd Lengel 1986;
Galbraith 1974; 1977; Mathiassen and Sgrensen 2008; Mintzberg 1979; 1980; &achaud
Rai 1996), Transaction Cost Theory (Ciborra 1981; 1993; Coase 193 Arigitin 1975; 1981),
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and Polycentricity Theory (Ostrom 1972; Ostrom et al. 1961; Pola8yil). IPF provides
analytical support for investigating information management inpbexnorganizational settings
through four specific components—governance, transaction, information grag;esand

technology configurations. Figure 9.2-6 shows the relationships arhesg tomponents and

Table 11.2-1 summarizes its basic characteristics.

The research also contributes to IS literature by furtbeeldping the three-layered architecture
of IT-enabled information management suggested by MathiasseBgedsen (2008). These
include: 1) the transactional layer, where the organizationahdsss processes execute; 2) the
informational layer, where the information processing relatiogthe transaction and its
governance occurs; and 3) the technological layer, where ITctstit@mbine to support the
transactional and informational layers through capture, processiatage, and sharing of
information within and across organizational boundaries. Accordingliz, di#ferentiates
between first-, second-, and third-order governance mechanismats Agithin and across
organizational boundaries enact a) first-order governance mechdaismsage the transaction,
b) second-order governance mechanisms to manage the informationegraihdt consumed
during the transaction, and, c) third-order governance mechanismasnige the technological
configurations for the transaction and related information proagskti further suggests that
these partly overlapping contractual arrangements are codepgéndent—the nature of
transaction, the information produced and consumed, and the technologguaidns
determine the governance structures. Figure 9.2-6 describesongtgbs among these

governance mechanisms.

Finally, by describing and designing specific IT artifagter example, the Exception
Management System—see snapshot in Appendix B.2) to improve informagioagement at
the hospital, and by describing the relationship of the artifaatsvienue cycle related business
processes, the research contributes to the under-emphasized dieaamifact-related IS
literature (Benbasat and Zmud 2003; Orlikowski and lacono 2006).

12.3 Contribution to Practice

Scholars who function in an applied setting, such as information sg;stenst demonstrate their
value in both theoretical and practical arenas (Baskerville aretdvB009; Taylor et al. 2010).
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Therefore, they must conduct research that advances academicdgmwigle at the same time
enlightening professional practices (Van de Ven 2007). Accordingly, ohe objectives of this
research was to develop a new theory that could help improve thmeieew¢cle of a hospital by

intervening in its information management practices.

The current practitioner-oriented literature has paid littiendéion to IT-enabled transformation
of a hospital’'s revenue cycle, including management of clinical jirastnative, and financial
information within and across organizational boundaries. In our actioarcesengagement at
EMC, we collaborated with key stakeholders to improve informationagement throughout
the revenue cycle. In all, we implemented 10 interventions over a two-yead,panst of which
involved improving financial, clinical, and administrative informatiorcleanges related to
health delivery transaction. The success of most of these inteng was apparent when we
completed our engagement in spring 2010. We made a follow-up visit irR0afeto ascertain
the latest status of these interventions. As discussed in CHdpt@nd summarized in Table
12.3-1, EMC'’s revenue cycle situation had generally improved or stbiimce 2008. There
were now fewer cases of denials by payers for non-avaiiabilipre-authorization or medical
necessity; exceptions originating in the registration departiadtreduced significantly; the
account receivable days had reduced from 88.0 days in June 2007 to 54.6 days in May 2011; and,
the payment by payers now matched the amount payable as pactohiie performance was
remarkable considering that economic indicators in the county besemed during the period
(for example, the 12% unemployment rate in April 2011 was almasgbleldhe rate in April
2008). Reflecting on the current performance of EMC'’s revenue,cyw chief financial officer

noted,

The revenue cycle has improved substantially over the lastybegs. Our main
concern now is not the internal revenue cycle, but the overalb-sconomic
issues in the community. We have an ageing population, continued high
unemployment, and slow economic recovery.

Thus, our interventions at EMC produced tangible outcomes relating tmueeveycle
performance. The research also provided some important learnmguidomes of this research
will be of interest to other healthcare organizations, agllithelp to focus their IT budget and

resources to support or reorganize the revenue cycle. It wollhalp healthcare organizations
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consider how their technological configurations can help to overctiraechallenges of

coordination among actors with often diverging interests. More impbytasince IT

applications that can enable improvements in information managenress dhe revenue cycle

require fewer resources to implement and maintain (as compasettita@y up infrastructure for

supporting clinical IT), this research will be of interest resource-constrained healthcare

organizations such as rural hospitals, ERs, community health centers, and ndmepoféils.

Table 12.3-1 Summary of Contributions to Practice

Revenue Cycle Stage| Contributions to EMC’s Revenue Cycle Performance
(Interventions)

Scheduling (J) o

Registration (A, F)

Clinical documentation
(E, G)

Billing (C, H) .

Revenue recovery (1)

Overall revenue cycle
(B,D)

The intervention reduced rejections due to missing insurance eligibility
from at least 5-6 cases per month in 2008 to only 2 cases during 2010.

The interventions reduced the open registration-related errorsiffetin
using available EMR reports) from an average of more than 80 per month
in 2008 to less than 10 per month in 2009 (see Appendix B.1).

The interventions provided a feedback system to the physicians on
medical staff, which helped them to reduce errors in clinical
documentation.

EMC implemented CPOE system in September 2010. As of June 2011,
more than 80% of nurses were using the system. The physicians were
also gradually adopting the system; in May 2011, 27.1% of all clinical
orders were created using CPOE.

The interventions reduced the number of exceptions identified during
billing review (see Appendix B.3).

The proportion of clean claims (i.e., without any errors) received in
billing increased from 50-60% in 2008 to more than 80% in 2011.

The intervention improved the account receivable days—from 88.0 in
June 2007, to 54.6 in May 2011.

The intervention reduced cases of discrepancies between amount payable
and actually paid by insurance payers from an average of 2—3 identified
cases per month in 2008 to only 0.5 cases per month in 2011.

The interventions improved total profit margin (-3.76% to +3.91%) and
cash flow margin (3.73% to 12.75%) between 2008 and 2010.

These improvements occurred despite reduced revenue ($62.0M to
$50.78M - down 18%) between 2008 and 2010 (see Appendix C.1).
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12.4 Limitations

While the proposed framework offers a rich, yet parsimonious Wasisdeveloping a
Polycentricity Theory of information management, it also haarclimitations that call for
further research. In this research, the limitations relatee@éneralizability of the research and
the choice of theoretical foundations. Accordingly, | present domestfor future research, in
which | discuss the status of the suggested framework and présaston how to develop it

further.
12.4.1 Generalizability

The research draws on a single longitudinal field study (Mites Huberman 1994; Pettigrew
1990), limiting our ability to conduct comparisons or generalize fireditay other contexts.
However, the limited generalizability of a single study shoulbdanced against the advantages
of its attention to context, dynamics, and multiple stakeholder @eirgps (Mason 2002). To
document such effects, | have provided a rich description of the sriuatiEMC and of the
interventions involved. These will help other researchers assesdinalimgs and their
transferability to other contexts (Lincoln and Guba 1985). To ensywe, we designed this
research by applying established principles of canonical actgganmeh (Davison et al. 2004;
McKay and Marshall 2001). Further, to gain an unbiased understanding foblem situation,
especially “sensitive” issues such as the resistance oéswtwsadopt EMR-facilitated clinical
documentation, we asked multiple interviewees to reflect on the same issfierther sought to
minimize this effect by triangulating between differentadaburces, checking against public
data, Government reports and internal communications, using multiple methods and tovestiga
to interpret the data, and by iteratively seeking feedback onintempretations from key
stakeholders at EMC (Miles and Huberman 1994, p267; Yin 2003).

Although our empirical descriptions are limited to the EMC contis, does not rule out the
possibility of generalizing from description to theory (Lee andkBaville 2003; Yin 2003).
Following Mason (2002, p196), our argument for generalizability draw$@muaality of our
analyses: “Whatever else you do, you should make some claims faridbe resonance or
generalizability of your explanations which are based on tler 0f your analysis.” Still, the
theoretical generalization from our engagement at EMC andotin@anents of IPF should be
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limited to conditions similar to those of EMC—using IT to transfonfiormation management

in complex organizations.

12.4.2 Theoretical Framing

Following Poggi’'s (1965) dictum that “a way of seeing is ayvof not seeing,” we accept a
second limitation of the research that relates to the choice eflyimd) theory. This choice can
limit our empirical explanations and our attempts to develop IPFaw/dheoretical framework.
In all likelihood, other theories exist that can serve as foundatwresxhmining and explaining
the situation at EMC. However, after a systematic revieth®fproblem situation, we realized
that EMC’s major challenge lay in managing information in @genue cycle. Therefore, it
seemed appropriate to explore existing information management themhelp understand the
challenges of information management in EMC’s revenue cycler Afttensive review of the
literature, we decided to select theories of information management that arsfibjective view
of information and focus on information processing in organizational daamsaking (Daft and
Lengel 1986; Galbraith 1974; 1977; Mathiassen and Sgrensen 2008; Mintzbergl328a9;
Ramaprasad and Rai 1996).

As we gained further understanding of the context of EMC’s Inelglivery, it became apparent
that a healthcare organization represents a very complex catian& setting. Several studies
have discussed the complexity of healthcare service deliRésgk 2001; Rouse 2008; Tan et al.
2005; Wim Van Lerberghe et al. 2008). They draw on Complexity Thedmnchwdefines a
complex system as having large number of interdependent parts, tatpgther work as a whole
and are interdependent with larger organizational structur@&xternal environments (Simon
1981; Thompson 1967). Taking this view allowed us to appreciate the consdgraldénges of
decision making and information management in hospitals. Thus, a coiombiod existing
theories of information management and a complex system viewhokgital provided our
primary theoretical lens as we began preparations for inteovsnto improve EMC’s revenue

cycle performance.

During the two-year period of action research engagement at B&€xplored the workflows
and exchanges of clinical, financial, and administrative informatitinrwthe hospital and with
external partners. Many of these exchanges involved multiplersasftdecision making within
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EMC and its external partners. We observed centers of decrsaing existing side-by-side
(such as EMC and its external partners) and centers of desiaking existingvithin centers of
decision-making (such as the various functional units within EMCgsepted by clinicians,
nurses, registration clerks, and billing staff). Our review ofcilreent literature on information
management did not provide sufficient theoretical anchoring fdr sudtiple nested centers of
decision making, as most of the existing literature assumbgrarchical decision-making
authority in organizations (Arrow 1974; Simon 1981; Wiseman 1988).a&8uwve noticed in the
context of EMC, organizations exist not only as large pyransilattures that are managed as a
bureaucracy (which may justify a hierarchical decision-makingcture), but also as networks
of firms, functional departments, work groups, teams, and informalgoeeps (Piore and Sabel
1984) with multiple centers of decision making. The current lileeaton information
management fails to account for these distributed, multiple le¥elscision making in complex
organizational settings. We initially considered HypercompfeXiheory (Qvortrup 2003)—
which deals with complexity inscribed within complexity—as a framchoice. Qvortrup’s
theory explains the complexity of current post-industrial inforomatsociety. However, his
framing does not concern itself with multiple decision-makinvgle In contrast, Polycentricity
Theory (Ostrom 1972; Ostrom et al. 1961; Polanyi 1951) applies avEigmented, multi-level
decision making in complex human action situations as demonstratéa byork of Vincent
Ostrom (1962; 1972; 1961), Elinor Ostrom (2009), and others (Sproule-Jomas 28108).
Although we found very few applications of Polycentricity Theorythe IS, healthcare, or
organizational literature—with the notable exception of Perimut®869)—we selected the
theory as it offers a promising framework for understandingrinétion management in

complex organizations.

The choice of Transaction Cost Theory, developed by Coase (1937angidin (1975; 1981),
Ouchi (1980) and others, was a consequence of selecting Polyceftniedyy as our theoretical
lens. From a transaction cost perspective, workflows (and relatedniation exchanges) in
complex organizational contexts can be better understood as tramsgas compared to tasks)
across functional and organizational boundaries. This conceptualizdows #PF to consider
multiple nested human transactions as the basic context for thganformation management
in complex organizational settings, such as hospitals. In partiewafollowed Ciborra (1981,

1993), who emphasized the potential of the transaction cost approach t&hihaiy. Another
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advantage of taking this approach is that it allows for the flotdegovernance mechanisms—
relating to transactions, information processing for the tréioss¢ and the supporting

technological configurations—that form a key component of IPF.

12.5Future Research

This research has taken initial steps towards developing athewry of organizational
information management. Although IPF draws on investigation of infoomatanagement in a
complex organizational context, we believe that the frameworlalsanapply to understanding
information management in any organizational context. The four compor@niPF—
governance, transaction, information processing, and technology configuraéimsnot
specific to complex organizations. Any organizational context malle at least two parties,
internal or external, who engage in a transaction (that is, exclgmogks, services, information,
or money). The involved parties in an exchange will likely enact apptepgovernance
mechanisms to set up and manage the transaction. The transactioequile information
processing (to make decisions, such as what goods or services wepnshien, and at what
cost). The transaction will typically require some technologmahfiguration to facilitate
information processing and related decision making. Thereforegfutgearch can explore the
application of IPF across many different organizational contéxtdoing so, researchers can
further explore the three levels of governance suggested in IPforder (relating to
transaction), second-order (relating to information processing), tlaind-order governance
(relating to technological infrastructure). These threel¢ease often overlapping, and together

enable efficient execution of the transaction.

Future researchers can also explore the consequences of imposing antrantechnological
solution (such as an enterprise resource planning system) on anpotycgganization. As
previously discussed in Chapter 9, enforcing a monocentric approachforrthef a common
technological solution or structure without respecting the heterogeneequirements of
individual centers of authority can be self-defeating. Most orgaoied contexts involve
networks of firms, functional departments, work groups, teams, and infperalgroups (Piore
and Sabel 1984) with multiple centers of decision making (Ostrom; 1Ra@anyi 1951).
Therefore, a system designed (or implemented) with monocesdgamptions may not be

suitable for a polycentric reality, making it necessary to idengechnological solutions that

Singh | Dissertation | CONTRIBUTIONS AND LIMITATIONS 185



Towards Information Polycentricity Theory

support fragmented decision making. Failure to do so can have adw#ceenes, both in
economic terms as well as in terms of overall governance. Howav&/stem designed with
polycentric considerations will require greater coordination ¢amspared to a system designed
with monocentric considerations that follow a centralizing and stdizitag approach). Future

researchers can explore the combinations of these two strategies mraeksgartifacts.

Researchers can also draw on contingency theory (Daft and|U€8%: Galbraith 1974; 1977,
Mintzberg 1979; 1980) and on Mathiassen and Sgrensen (2008) to explome different
contexts based on the levels of uncertainty and equivocality of infiomr@quirements. Thus,
based on IPF, one may presume that the level of uncertainty of iti@nmeaquirements will
determine the emphasis on information production or consumption. Thus, inofcdmgh
uncertainty requirements, information production is likely to be ppecgriate response as new
information can help reduce the uncertainty (Mathiassen and Sgrens@nl2@@8trast, in case
of low uncertainty requirements, information consumption is likely tothmee appropriate
response as organizational actors translate readily availabtenation into stimuli (Mathiassen
and Sgrensen 2008). Further, based on IPF, one may presume theaeéltloé éguivocality of
information requirements will determine the appropriate organizatiamf@imation processing.
Thus, in case of low equivocality requirements, information processilikgly to be organized
as encounters (Mathiassen and Sgrensen 2008) that allow organizattoral @ use
straightforward approaches based on available standard operatingupescand routines. In
contrast, in case of high equivocality requirements, information Bimcess likely to be
organized as relationships (Mathiassen and Sgrensen 2008), emphasizivig bf context and
the need to create bonds of trust in evolving interactions betweers amter time. These
relationships can help to address informational ambiguities and bdogeging interests

between the involved actors.
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APPENDIX A: DIAGNOSTIC MAPPING AT EMC

A.1 — Diagnostic Mapping of Problem Situation

1. Patient Scheduling

# What happened? Why? What are the What can be done?
consequences?

1.1 Before scheduling any A clerk conveys the

procedure on an
outpatient, a nurse
needs to receive a
clinical pre-
authorization or
medical necessity
certification from the
patient’s insurance
company.

The precertification
authorizes EMC to
proceed with the
required clinical
procedure on the
patient.

Sometimes, EMC
conducts procedures
without receiving the
precertification.

precertification request
over the phone, and
sometimes the
insurance company’s
phone lines are busy.

Upon shift change, the
incoming clerk may not
know the status of a
particular
precertification.

Each insurance

If the nurse fails to

Schedule a procedure

obtain precertification for a patient after

from the insurance
company before
conducting a
procedure on an
outpatient, then the
insurance company
denies claims for
such services.

The precertification
requirement also

receiving clinical
precertification from
the patient’s insurance
company.

Standardize the
clinical precertification
process.

Employ a dedicated
person who can
coordinate scheduling

company has a differentincreases the training for il patients

precertification format,
making the process
error-prone. Therefore,
precertifications are
sometimes missed,
particularly when new
clerks joins the
registration team.

There is no automated
way to send request for
(and receive)
precertifications from
insurance companies.

burden for new
registration clerks.

2. Patient Registration

# What happened? Why? What are the What can be done?
consequences?

(including referrals).
This will also allow
this person to oversee
the precertifications
for all patients before
they arrive at EMC.

Obtain software for
sending automatic
precertification
requests to insurance
companies.

2.1 "Most of our problems This happens

begin at registration.”

at EMC, the

particularly when the

If a clerk does not fax Send patient

the notification within notification at the time
When a patient arrives clerks are very busy, ol 24 hours of patient's of admissions itself.
when a new clerk joins arrival, the insurance Require sending the

company denies the
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2.2

2.3

registration clerk
needs to send a patiel
notification (in the
form of a “face sheet”
containing non-
clinical, demographic
data about the patient
to the patient’s
insurance company.

Current procedure
requires faxing this
information within 24
hours, but that does
not always happen.

When a patient arrives
at EMC, the
registration clerk
verifies insurance
eligibility for the
patient (for example,
to check if the patient
has active insurance,
or to determine the
coverage and
deductibles).

However, the clerks
fail to conduct the
verification
consistently for all
patients.

“Sometimes we are
unable to contact self-
pay patients after
discharge. We may
have an address in ou
records, but cannot

the registration team.

The process support is
very weak: the clerk
receives no prompt
from the EMR system
to send the information

There is no automated
way to send
notifications.

There is no audit.

For every patient, the
registration clerk is
supposed to go to the
website of the patient’s
payer and verify
coverage. This process
Is often time-
consuming, and newer
clerks sometimes forge
to do that.

In addition, sometimes
the updates in the
insurance payer’s
systems are very slow
and do not reflect
changes in patient’s
coverage in a timely
manner.

Inability to
independently verify
patient information

Patient information not

updated in a timely
manner in the EMR

Towards Information Polycentricity Theory

related claims. As a
result, EMC does not
receive payment for
the services provided
to the patient.

In addition, this
creates an exception
in the revenue cycle,
requiring extra
attention and rework.

EMC routinely
admits patients
assuming that their
insurance coverage i
active and covers the
planned procedure.
However, sometimes
when EMC bills the
patient’s insurance
provider, the providet
refuses payments
indicating that the
patient has
insufficient coverage
or no coverage at all.
In such cases, EMC
seeks to recover the
amount directly from
the patient who might
refuse or be unable t
pay that amount. At
times, it leads to
litigation.

A payer may delay,
or deny a claim if the
insurance informatior
or key contact
information is wrong.

If the contact

notification as a
prerequisite for
finalizing admission.

Require software to
support the activities,
with possible
automatic sending of
notification before
completing an
admission.

Require an automated,
real-time system to
access a patient’s
insurance eligibility,
co-pay, and self-pay
deductibles.

Require insurance
verification a
prerequisite for
finalizing admission.

Obtain correct
insurance information
before admission and
keep it up to date.

Verify all the
important patient-
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contact the patient for system. information is wrong, related information
months or until they  “Some patients are the hospital cannot  (such as patient’s
show up inthe ER.”  fast-tracked for contact the patient fo address or phone

“We may still be admission. We often  follow-up in case of number) during patient
using their last have problem getting o delayed payments.  registration.

insurance because we verifying their

have not asked for insurance

their current information.”

information. This
comes to attention onl
when we get a claim
denial.”

“Sometimes patients
do not know who their
insurance provider
is!”

2.4 "We scan the patient's The scanners (hardwat If a registration clerk = Prioritize IT support.
insurance card as part or software) are not identifies a problem  ypdate scanners and

of the registration always working with a scan while the resolve networking
process. Sometimes tl properly. patient is still present jsgyes.

scanned images do N¢ The T support is she can scan the

make it to the sometimes slow or insurance card again

hospital’s EMR lacking. Otherwise, the

system.” problem remains in

the system (i.e.,
missing insurance
card information)
until the billing
department identifies
it as a billing edit.

If the issue escapes
notice during billing
review, the insurance
payer may deny the
claim.

3. Patient Encounter

What happened? Why? What are the What can be done?
consequences?

“Some physicians “We do not have a This increases work | Each participant

enter their orders in | standardized way to  for the coding team | (front-desk, physician,
CPOE and some of | enter orders.” and increases the and nurses) should
them enter in paper- potential for errors | understand their role in
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based charts. The due to media breaks. revenue cycle.
information in these Receiving the money
charts then must be for the service

keyed into the system provided is everyone’s
by another person.” responsibility.

3.2 Missing encounter Some outpatients The hospital cannot | Collect charge sheet at
documentation unknowingly walk out = claim reimbursement the end of each patient

with encounter form. | without a charge encounter with
sheet. provider.

3.3 Physician soften “Diagnosing diabetes ' The hospital does no The physicians need to
address unrelated during a worker receive understand the scope
health issues compensation visit will  reimbursement for | of patient visits.

not get you additional medical
reimbursement for conditions identified
diabetes.” in certain visits.

4. Clinical Documentation

What happened? Why? What are the What can be done?
consequences?

Often there is little The physicians “This problem Need to create a
documentation for sometimes do not write trickles down; then | standardized way to
tests ordered by a an exact diagnosis as | someone has to capture clinical
physician. The they are waiting for resolve it later. For | documentation.
physicians write too  confirmatory tests. example, a physician yse software (e.g.,
little, or what is may send a patient  CpPOE) to capture
written down is for a CT scan of clinical documentation
imprecise in relation tc chest, and mention a 4t the time of service
the services that were ‘cough’ in the delivery.

actually provided diagnosis. Medicare

Engage physicians to

during the patient would not cover a CT help them understand

encounter. scan for a cough. their role in the

In some cases, such & When this happens, revenue cycle, not only
diabetes, the the coders have to in care delivery. They
physicians do not use call the physicianto 004 1 write detailed
the label “diabetes” in clarify.” symptoms (in lieu of
the charts unless tests In case of festering  gn exact diagnosis) to
confirm such a infections, some enable successful
diagnosis, as it has physicians may not  cjaims to payers.

many social and work: write “diabetes” but

related consequences still order diabetes

tests, suspecting that
the patient might be
diabetic and they
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want to test to rule
out or confirm this
diagnosis. Medicare
would not reimburse
unless the diagnosis
mentions diabetes.

4.2 “We are not capturing “It is possible that The hospital loses | Educate physicians
all charges for each | more services are revenue if a claim and nurses to
encounter. We do not performed on a patient does not include document everything
know if we have than what they are charges for all the at the time of service.
entered the charges fc billed for, but we do not services provided to ¢ pevelop a system for
all the services know how prevalent th¢ patient. automatic charge audit
provided to the problem is.” that can associate
patient. In addition, we The physician and certain procedures
do not have any way t nyrses do not always with commensurate
monitor it except for  gocument the charges. Example: If
checking a randomly  procedures or the radiologist
selected account. We examinations for a performs an X-Ray,
get to know about it patient. there should always be
only when we do not an X-Ray charge in the
get a payment.” system.

4.3 “Sometimes the coder The physicians and The hospital loses | Educate physicians
receive documentatior nurses do not documer revenue if a claim and nurses to send

several months late. = charges at the time of = does not include clinical documents to
For example, in April = service. Later they may charges for the coding staff

they may get forget about it. services provided to ¢ immediately after a
documents for an patient. If the hospita patient’s discharge.
encounter in does not file a claim

December of previous timely, the payer may

year. This creates a even deny such

backlog.” claims.

5. Medical Charge Coding

# What happened? Why? What are the What can be done?
consequences?

5.1 “Discharge summaries “The outpatients need “If the coding does  Encourage CPOE

and procedure notes  to be turned around not happen, then adoption by all

are not timely. They | quickly, although for  billing does not clinicians, so that the
(nurses) have 30 days inpatients it may take a happen, and that has clinical staff can

to get it done, and few days to get the a ripple effect to the = transmit discharge
though the turn- discharge summary.” | entire reimbursemeni summaries

around has improved, cycle.” electronically to the
it is still late
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5.2

5.3

5.4

5.5

sometimes.”

“There are significant
changes (in specific
coding standards), at
least once every
guarter, and we need
to keep track of those
changes.”

“We do not audit
whether the coding
was correct or we
made other errors that
could cause denials.”

Physicians do not use
the highest code for
the work they have
performed.

“We have an EMR, bu
we also have charts.
Therefore, the
physician sends
information via EMR
as well as through
paper charts.
Sometimes the EMR
shows $300 charges,
and the paper chart
shows only $100—the
coding person has to
decide which one to
bill to the patient and
sometimes bills only
$100. This creates a
balancing problem at
the end of the day.”

The codes change
frequently, and the
coding staff is unable tc
keep track of the
changes.

Most of the coding is
done manually.

The physicians may no
realize the impact of
their (faulty or
defensive) practice.

Heterogeneity of
technology systems to
collect charges

Lack of standard

protocols for charge
capture

Towards Information Polycentricity Theory

This delays the
reimbursements to th
hospital.

If the coding clerks
do not use correct
(and updated) codes,
the payers may deny
the claims, resulting
in loss of revenue to
the hospital.

Some claims are
denied or delayed
because of inaccurat:
coding.

Revenue loss occurs
if claims are denied.

Revenue loss occurs
because highest cods
(that could give
higher insurance
reimbursement) was
not applied.

Revenue loss to EMC
because code with
lower amount was
applied

coding staff.

Require software to
check automatically
for updated codes.

Develop an audit
system for coding.

Conduct training
workshops to share
best practices in
coding.

Engage physicians to
understand coding
appropriately and how
it affects the hospital’s
bottom-line.

Encourage CPOE
adoption by all
clinicians.
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6.1

6.2

6.3

Towards Information Polycentricity Theory

6. Billing

# What happened? Why? What are the What can be done?
consequences?

A billing specialist
uses billing edit software can only
software to identify identify items that it is
missing information or configured to identify.
other inaccuracies in  The master list of edits
claims before (in the software) is
submitting claims to = outdated, and hence th
insurance payers. billing edit process

A billing specialist misses critical errors or
prints and reviews the finds extraneous ones.

The billing edit

billing edit report for
all claims every day.
The printout often run:
into nearly 100 pages.

Many inaccuracies in
claims remain even
after the billing edit is
completed.

“We need to make The hospital has no
sure we watch closely system to track whethe
on what we are gettin¢ actual payments are as
paid for. We would per the contractual

like to know what % ol agreement with the
our claims are denied payer.

or rejected. We are

unable to learn from

our problems in the

past consistently so

next time we could

learn from our

mistakes in the billing

process.”

“Sometimes we do no “All this information
know precisely where should be captured at
to send a claim.” admission.”

Obtain latest software
updates for billing
edits.

If the billing
specialist does not
correct these billing

edits, itis likely that = create a formal system

the insurance of frequent reviews of
company will deny  pjlling edits and

the claim (resulting in ypdate master list of
loss of revenue). edits as required.

At best, the payer

returns the claim for

rectification of the

errors. The billing

specialist will then

have to “fix” the

errors. This rework

delays payment of

claims by at least six

weeks after the

patient’s discharge.

The hospital loses
revenue.

Require revenue
management system
that can help to track
denials and rejections,

Such claims are Verify the patient’s
delayed, or denied, if payer information
sent to the wrong during registration.

payer.
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7. Payment Posting

# What happened? Why? What are the What can be done?
consequences?

7.1 “We would like to see Some payers (such as It takes a lot of time = Encourage electronic

all standardized Medicare) post and effort from posting of payments to
remits. Every electronically. business office staff = the patients’ accounts.
insurance company  However, most to track non- Encourage

has different remits.  commercial payers pos electronic payment  standardized remits (in
We are always trying payments via postal  postings. case of paper-based
to capture the actual = service. “They are all paper- remits).

payment received vis- based, and they all

a-vis the contractually look different—so we

allowed adjustments have to look at

after considering the different places.”

co-payment, “This is a big

deductible, etc. There
are only a few fields
that we need to see
we should be able to
receive the
information
electronically.”

training issue—we
have to process thos:
remits manually.”

8. Revenue Recovery

# What happened? Why? What are the What can be done?
consequences?

8.1 “We have a self-pay  “Sometimes patients Since EMC is unable Focus on improving

problem. Collections  have high deductibles to collect collection at admission
from self-pay patients = and then do not pay reimbursement for | of co-payments prior to
are often a problem-  when they get the medical services the patient receiving
they pay little, or bill.” provided, it faces services.

sometimes nothing at  Some patients (the  financial pressures.  \Many patients choose
all.” majority of them are  This also creates a  higher deductible

“We have many self- | self-pay patients) are vicious circle, as policies, and the

pay collections, and we skeptical to give their EMC attracts more  hospital needs to
spend a lot of time and correct address. They self-pay patients. A collect more up front

money to collectthe  may not have a physician who was  before it turns to self-
outstanding amounts.” permanent address (a familiar with the pay.

“At this time, we do not they may be living  problem explained, ' Require real time
know what % of total ~ With relatives) or they “If you geta access to verify if the
patients this problem  Move often, and EMC reputation that you d¢ patient is eligible for
represents.” cannot locate them for not collect your bills, pmedicaid or other
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follow-ups or then more and more | insurance.

payments. (self-pay) patients  Educate community on
The managers do not come to you and do  collecting co-payments
have sufficient not pay their bills.  and deductible for self-
overview and so Thenyou haveto  pay patient.

cannot look into write it off.”

problems in a
systematic way and
know exactly where
the issues are and
resolve those issues.

8.2 “We work with “We do not have an | The business office = Require interface
collection agencies, interface of systems  clerks spend between EMC’'s EMR
particularly for self-pay with collection significant time and | system and the

cases once we have n¢ agencies charged with effort trying to know | collection agency’s
been able to collect. W collecting outstanding the status of any cas( database.

send those casesto  amounts.” sent to a collection

collection agencies for agency.

further collection. We

need to call them on th

phone and ask them

each time we want to

know the status.”
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APPENDIX B: INTERVENTIONS AT EMC

B.1 — Intervention A: Registration Exception Trend

Number of Open Registration-related Exceptions in EMC’s EMR System

Intervention
100 - V
91
80 T\73 56 71 -
60 - 51 53
50 -
40 - 33
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B.2 — Intervention B: Exception Management System

Snapshot and Trend in Exception Management System
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B.3 — Intervention C: Billing Exception Trend

Exceptions Identified in Billing Claims at EMC
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B.4 — Intervention D: Key Revenue Cycle Indicators

Key Revenue Cycle Indicators at EMC
Distribution of
Self-Pay— 16.11% patients (by payer

| type) at EMC in
Commercial I 35.67% March 2009

Bluecross I 7.45%
Medicaid [N 9.69%
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19.68% unpaid claims (by
payer type) in
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50.11%
0 BlueCross,

2.94%

Commercial,
20.32%
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APPENDIX C: EMC’S FINANCIAL PERFORMANCE

C.1 - Financial Performance Data during 2008-2010

Financial Data for EMC during 2008-2010

2008 2009 pskle) Change

Inpatient Revenu¢  $28,328,684 $21,502,877 $18,295,557 -35%

Outpatient Revenug  $30,812,044  $30,350,851  $29,661,758 -4%

Long Term Care Revenye  $2,936,720 $2,894,632 $2,819,669 -4%

Total Gross Patient Revent $62,077,452 $54,748,360 $50,776,984 -18%

Net Patient Revenueg*  $24,488,757 $21,420,165 $19,949,756 -19%

Other Operating Revenye $628,657 $571,577 $538,695 -14%

Total Operating Revenue $25,117,414  $21,991,742  $20,488,451] -18%

Total Operating Expensgs $26,233,669 $22,663,543 $20,826,354 -21%
Net Operating Surplus/Logs -$1,116,255 -$671,801 -$337,903
Total Non-operating Revenye $171,299 $782,587 $1,138,999
Total Net Surplus/Loss -$944,956 $110,786 $801,096
Operating Margin -4.44% -3.05% -1.65%
Total Profit Margin -3.76% 0.50% 3.91%
EBIDA** 3.05% 5.27% 7.19%
Cash Flow Margin 3.73% 8.83% 12.75%

Note: Key financial data highlighted.

* After discounts, contractual allowances to insurance payers, bad aetbtsharity care

** E arnings_Bfore_hterest, [@preciation, and ortization
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