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Abstract

Customer Relationship Management (CRM) is a valuable concept for hospitals to establish long-term physician
relationships. Given predetermined reimbursement amounts, clinical interventions by physicians can significantly impact
hospital profitability and quality. Therefore, disseminating quality and cost information to physicians can build lasting

relationships, while insuring financial stability.

This paper presents a CRM approach adopted by a hospital through a web-based Physician Profiling System (PPS). We
discuss physician involvement in PPS development and present a high-level cost-benefit analysis. Post-deployment results
indicate that PPS strengthened relationship with physicians, improved efficiency of clinical operations, while simultaneously
improving patient satisfaction. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

As competition and the cost of acquiring new
customers continue to increase, the need to build and
maintain customer relationships has become a fun-
damental priority for businesses. Customer Rela
tionship Management (CRM) is critical not just in
traditional buyer—seller relationships, but aso in
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nontraditional customer—supplier relationships. For
instance, the relationship of hospitals with physi-
cians, insurance companies, and patients employers
is unique and does not fit the traditional customer—
supplier model. Although patients are the end-
customers of hospitals, the physicians who admit
their patients to the hospitals are also valuable co-
customers [38]. Therefore, it is important for hospi-
tals to build strong and long-term relationships with
physicians just as they do with patients and insur-
ance companies.

The purpose of this paper is to present a CRM
approach in which a healthcare organization de-
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signed and developed an Intranet-based system,
called Physician Profiling System (PPS), to build
relationships with one vital customer constituency—
the physicians who practice medicine at the hospital.
The paper presents empirical evidence of stronger
relationships between the organization and physi-
cians, in addition to financia and quality improve-
ments, resulting from the CRM initiative. The out-
line of this paper is as follows. In Section 2, we
briefly review the CRM literature followed by the
CRM perspective in healthcare. Section 3 reviews
physicians' decision-making process and the require-
ments it places on hospital CRM. Section 4 presents
the case study of the development and deployment of
a web-based information system to support CRM
in a hospital and the ensuing outcomes. We also pre-
sent empirical data to demonstrate the impact of the
CRM application on physician retention, hospital
quality and performance. Finaly, we present con-
clusions, limitations and areas for further research in
Section 5.

2. Review of literature

This section briefly reviews the CRM literature
and also examines approaches to strengthen physi-
cian relationships, while pursuing quality and perfor-
mance improvement goals.

2.1. Customer relationship management

CRM is a process through which a seller or
service provider manages customer expectations to
ensure a long-term relationship and ongoing aign-
ment with dynamic customer needs. The need for
CRM arose from the increasing cost of acquiring a
customer. It is cheaper for companies to retain exist-
ing customers than to acquire new customers [3].
CRM has its roots in ‘relationship marketing' —de-
fined as an “overt attempt of exchange partners to
build a long-term association, characterized by pur-
poseful cooperation and mutual dependence on the
development of social as well as structural bonds
[30]”. In relationship marketing, a company uses a
combination of marketing, communication and ser-
vice approaches to identify individual customers,
creates a relationship between the company and the

customer that stretches over many transactions, and
manages the relationship to the benefit of both the
customers and the company [35]. Thus, the objective
of CRM is to create loyal customers so that the
relationship flourishes over a long period of time.

CRM is becoming a priority because information
technology (IT), particularly, the Internet, is making
it easier for customers to find alternate providers for
products and services. However, when appropriately
utilized, IT can help retain customers by building
and managing the relationship [34]. From a planning
viewpoint, building loyalty at any cost may not be
the right strategy. Customer loyalty is comprised of
hard-core loyalty—when customers exclusively and
repeatedly purchase one brand, and reinforcing loy-
alty—when the customers may switch brands among
product alternatives [35]. The cost of turning cus-
tomers into hard-core loyalists has to be viewed
through the reality that some customers will continue
to try different services. Therefore, one-to-one mar-
keting in CRM may be most successful approach
when the organizations concentrate on obtaining and
maintaining market share, as opposed to capturing
the entire market, perhaps emphasizing IT as an
enabler [34].

CRM is best initiated through establishing cus-
tomer relationship teams to execute the plan of an
organization. The CRM team should consist of indi-
viduas with:

(a) technical skills to train the customer in the
technical aspects of the product or service;

(b) knowledge with legal matters, such as set-
ting up contracts and terms of cooperation;

(c) management expertise to plan, coordinate,
and control financial, delivery, and logistics
activities in the relationship; and

(d) boundary-spanning competence, such as the
organization’s relationship with third parties,
that can be useful in promoting the relationship
with the customers [13].

2.2. CRM approach in healthcare

As cost control becomes a business imperative,
CRM s beginning to take hold in healthcare result-
ing in a realignment of the hospitals' relationship
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with physicians [27]. Although patients are hospitals
key customers, the physicians' influence on the hos-
pital revenue stream promotes them as the primary
co-customer. This is evident from findings that
physicians are responsible for an estimated 80% to
90% of the hospital resource-allocation decisions [7],
and that patients rely upon physicians to determine
their choice of healthcare facilities [3]. Yet, there is
no evidence that physicians are loyal to a hospital in
which they practice. Physicians are similar to ‘inde-
pendent contractors', who utilize the hospital facili-
ties to practice their profession. Although hospitals
also employ physicians, nearly al physicians still
practice independent of hospitals. Given this signifi-
cant influence of admitting physician decisions, hos-
pitals are continually interested in higher satisfaction
among physicians by building and managing a long-
term relationship [22]. Thus, it is imperative that
hospitals develop a strategy to attract and retain
physicians and other independent licensed practition-
ers.

Given that the customer determines the * value' of
service [4], it is prudent for hospitals to build upon
their core competencies, such as clinical outcomes,
disease and practice management information. Physi-
cians must be provided with data to assess their
patients conditions and their own performance in
treating their patients. Taking advantage of electronic
linkages, hospitals can provide this feedback by of-
fering their customers and business partners informa-
tion faster over Intranets and Extranets [29]. When
provided with such information, it is important for
physicians to recognize the quality and financial
impact of their clinical practice. This is because
hospitals are generally reimbursed a predetermined
amount for claims filed with the insurance providers.
Increasingly, these insurers select physicians and
hospitals based upon quality and cost benchmarks.
Benchmarks or norms are derived from the com-
bined profiles of physician peers, regiona and na-
tional benchmarks after controlling for age, severity
of illness, and morbidity [14]. Such evaluations of
physician and hospital performance information are
commonly referred to as * profiling'.

Hogpitals can establish a constructive relationship
with physicians by proactively disseminating physi-
cian profiles. Historically, physicians have received
data indicators generally in a punitive and adverse

setting, such as insurers who exclude a physician for
high cost or low quality [5]. Recently, patients are
also able to access hospital and physician quality
information from clinical web sites on the Internet.
Therefore, several advantages accrue to both hospi-
tals and physicians to monitor and share the quality
and financial outcomes of the clinical practices. First,
the physicians benefit from such profiling data by
understanding the data and the process of creating
profiles and, consequently, have some control over
publicly available cost and quality information. Sec-
ond, by understanding their profiles, physicians are
enabled to proactively negotiate and be a part of
managed care plans, employer groups and insurance
plans and perhaps most importantly, physicians can
appreciate their role in reducing variation and costs,
thus making available additional resources for equip-
ment and staff. Finally, having control over the cost
and quality of outcomes, physicians can increase
their marketability and differentiation from other
providers.

Findings from past studies suggest that physician
profiles lead to improvement in emergency room
costs [32] provide useful information to assist physi-
cian performance evauations [15], and lead to con-
siderable improvements among physicians who did
not initially meet the benchmark [7]. Although de-
tailed patient level costs and quality information are
available in some operational information systems
[21], some suggest that physician profiling may have
only a marginal impact on quality and cost and may
not be worth the expenditure [2]. Also, there are
preliminary indications that the absence of severity
adjustment for various types of patients in profiles
may have undesired effects, such as when physicians
might discharge patients from their practice in order
to improve their cost and quality outcomes [16].
Subsequently, some have cautioned that use of
physician profiling should be combined with organi-
zational and process change initiatives [7,30], while
others contend that evaluating physician practice pat-
terns using profiles over-time and for a well-defined
population is the most efficient vehicle for achieving
cost and quality goals [1].

In summary, the review of literature indicates that
CRM in healthcare is an important cost-effective
approach to maintain long-term customer relation-
ships. CRM can be delivered through physician pro-
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files that are likely to help physicians improve their
performance as well as play a role in improving
hospital quality and profitability.

An examination of the decision-making process
will identify how a physician profiling system can
lead to performance improvements. Perhaps more
importantly, an understanding of the physician deci-
sion-making process can assist in adding value to the
physician customers and in building lasting relation-
ships.

3. Hospital CRM requirements

This section will review the decision-making pro-
cess of physicians and discusses requirements for
creating an enterprise-based CRM for physician rela
tionship management. Through understanding the
CRM requirements, it will aso identify areas of
improvement. In addition, this section will assess the
requirements for developing a physician profiling
system in a hospital.

3.1. Healthcare decision-making process

Healthcare management involves administrative
and clinical decisions. While administrative decision
making leads to a list of work and environmental
requirements, physicians clinical decision making
leads to diagnostic, prescriptive and treatment pro-
cesses [8]. Physicians apply approved and standard
procedures while being cognizant of the diagnostic
discretionary ranges that exist between patients and
their diseases created by aggregating the individual
clinical patterns and deriving performance indicators
for the enterprise [2].

How can CRM initiative create standardized indi-
cators to support physicians decision making? The
literature on physician decision making suggests that
physicians utilize data-driven or vigilant approaches
to compare their performance with the norms. Data-
driven approaches evaluate existing data to identify
sources of variation and include epidemiological ap-
proach [23], or peer-reviewed and statistical process
control methods [12,20]. Data-driven approaches also
combine patient interviews, medical record abstracts,
and administrative data stored in computerized da-
tabases [18]. Administrative data is relatively acces-

sible and has been demonstrated as cost-effective
data in enhancing clinical practices [36,37]. Vigilant
problem solving, similar to the widely accepted
March and Simon problem-solving model [28], is
defined as a demanding mental search directed to-
ward minimizing the uncertainty associated with
defining a critical problem-solving approach and to-
ward generating a superior strategy for managing the
resolution of that problem [19]. Although the vigilant
problem-solving model is most appropriate in case-
by-case decision making, augmenting such decision
making through automated support can enhance the
problem-solving outcomes especially because re-
source constraints set the stage for improved clinical
decision making by encouraging physicians to search
for a more refined approach to patient care [26].

3.2. |dentifying areas for improvement

We propose using administrative data to develop
a physician profiling system that will assess resource
constraints through comparisons of performance with
established benchmarks. Such information will lead
to a refinement of physician vigilant decision-mak-
ing processes and increase the potential for higher
quality decision making [26]. Historical patterns of
data can be utilized to provide benchmarking out-
comes using a multiple successive sieve approach
[21]. In this approach, desired patterns of quality and
cost outcomes are identified from the literature or
other accepted clinical practices. Procedures and
treatments provided by the physicians are mapped to
resources consumed. By comparing the physician
profile of resources consumed with benchmarked
cases, the sieve assists in identifying variations in
practice. In addition, administrative data can be nor-
malized for high resource-consuming diseases or the
severity of patients for equitable comparison of cost
and quality variations from benchmarking data [18,-
25]. ‘Better Practice Patterns are then constructed
using either within hospital variations, between
hospital benchmarks, and/or external benchmarks.
These analyses are then presented to physicians and
managers in the form of physician profiles.

The collaboration with the physician customers
begins with presenting individual output derived from
the aforementioned sieve approach. The explanation
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accompanying the data includes (i) the method
through which the practice pattern or analytica out-
put was derived, (ii) an explanation of indicators
from the data, (iii) clinical relevance of the pattern in
the data, and (iv) the suggestion for enhancements
needed in clinical operations. Once these actionable
items for improving clinical operations have been
determined and the critical success factors for the
action plans outlined, hospitals monitor the impact of
the recommended change and the resulting reduction
in variation from established norms. Such monitoring
involves applying the successive sieve to new data to
examine changes since the dissemination of analysis
from the physician profiles.

3.3. Involving physician customers

The involvement of the physician customers in
improving operations through establishing norms is
critical for success if any changes in operations are
to be evidenced. Indeed, their endorsement is highly
preferred before any major initiative is implemented.
In fact, physician involvement in the management of
quality and financial outcomes can show positive
result [17]. A program implemented in Maine and
replicated in three other US states involved physi-
cians to analyze variation data and examine physi-
cian decision-making process. The study concluded
that physicians are willing to change their practices
if they are brought into a culturaly appropriate
improvement program where the privacy of their
data is protected [6].

Although the electronic revolution in business has
been well underway, healthcare has been slow to
adapt to information technologies for several reasons
—limited competition, resistance from professionals
and a lack of ‘pain’ to force a change. However,
with the healthcare business changing to a free-
market one, it is embracing electronic business (E-
business) as a tool to facilitate communications, cost
cutting and competitiveness. Examples are seen in
recommendations to utilize E-commerce for im-
proved decision making [10], creating electronic
medical records, developing remote diagnostics and
setting-up Intranets to share information among key
stakeholders [31].

In summary, the literature indicates that physician
profiles can support critical physician decision mak-

ing through quality and cost benchmarking. A well-
designed physician profiling system developed in
collaboration with physicians can establish long-term
relationships and also improve hospital cost out-
comes. With the insights gained from the CRM
framework, physician decision-making requirements,
and the use of technology in information dissemina-
tion, we examine the implementation of a CRM in
healthcare through a case study of hospital imple-
mentation of a physician profiling system.

4. Physician Profiling System (PPS)—a web-based
CRM system

This section provides a case study of a web-based
CRM system deployed in a healthcare organization.
This case study will present the steps in developing
and deploying the PPS, followed by empirical results
of the PPS deployment on the quality, financia
outcomes and physician retention of the institution.

Research site. Founded in 1894, Saint John's
Health System (SJHS) employs 1500 people and has
approximately 200 physicians who practice in its
facilities. SIHS includes a 400-bed hospital, a mental
health and addiction treatment facility, an Ambula-
tory Services Center and a Cancer Center among
other hedlthcare facilities. Along with five other
nationwide health systems, SJHS is a member of
Holy Cross Health System Corporation (HCHSC).
Each member of HCHSC subscribes to the corporate
Decision Support and Data Warehouse (DSDW).
The DSDW, located a8 HCHSC, has historically
been a competitive tool for al its members. Each
member organization (MO), linked to HCHSC via a
corporate wide-area network (WAN), sends patient
and financia information daily into the DSDW (Fig.
1). The DSDW processes the data and places them
into relevant parts of the database files. The DSDW
contains 6 years of historical data, including item-
level charges and costs that can be drilled to the
day-of-stay level of a patient. The individual service
items are usually rolled up into specific categories
reflecting the major hospital clinical departments,
such as surgery, laboratory, pharmacy or supplies.

In the following sections, we list steps in the
process of designing, developing and delivering an
Intranet-based Physician Profiling System (PPS). We
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Fig. 1. The Physician Profiling System (PPS) architecture.

present screens from the PPS to illustrate the data
provided to the physician customers, and a descrip-
tion of how they utilize data in changing practice
patterns. Finaly, in Section 4.6, we present a high-
level assessment of PPS costs and benefits.

41. Sep 1: Initial development and customer in-
volvement

The initial concept for the PPS at SIHS grew
from a broad-based performance/utilization analysis
performed through a collaboration of quality depart-
ment leaders, one of the coauthors and an indepen-
dent physician consultant. The analysis identified
numerous areas of opportunities for variation reduc-
tion and standardization of practice based upon iden-
tifiable best practices. Recognizing that physicians
will not accept the analysis findings unless they were
provided with individualized and comparative per-
formance profiles, we sought senior management
approva and undertook the development of a web-
based application to facilitate physician profiling us-
ing DSDW data.

Although prior to the development of the PPS, the
quality department staff and physicians regularly met
and shared quality information in committee and

departmental meetings, little additional data analysis
or performance improvement interaction ensued.
Such discussion was generally ad hoc and centered
on case-by-case necessity. To insure physician par-
ticipation and ownership, we secured approval from
a multispecialty physician steering committee (PSC)
to work with the performance improvement team
(PIT) to undertake the development of the PPS. The
PSC consists of well-respected physicians represent-
ing numerous specialties. The PIT includes trained
quality improvement professionals, managers with
clinical and financial background, and benchmarking
experts. The PSC took the responsibility to interpret
and disseminate the outputs of the PPS to the physi-
cian customers. Thus, as suggested in the above-cited
literature, our CRM team consisted of individuals
with technical, managerial and boundary-spanning
skills to execute the CRM plan [13].

4.2. Sep 2: Physician Profiling System (PPS) archi-
tecture

Based upon suggestions from past research, we
commenced the implementation of a web-based PPS
to support the physician decision making and build a
lasting relationship with them as co-customers of
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SIHS [22,24,27,29]. In this section, we describe the
PPS architecture.

Developed in a fourth-generation language (4GL),
the PPS also serves as a development environment
rich in data analysis capabilities. Fig. 1 provides an
overview of the PPS. The data for PPS originates in
the transaction-level Hospital Information Systems
(HI19), such as registration, medical records and or-
der-entry systems. The combined patient level data
are transferred daily to DSDW that processes and
populates applications, such as item-level costs, ex-
pected reimbursement and clinical data. The DSDW
also incorporates patient satisfaction data, and na-
tional benchmarks for cost and quality. The DSDW
is available on-line to authorized decision makers in
all hospitals of the organization. In addition, to facili-
tate CRM with physicians, the DSDW provides a
subset of data in a data mart for use in the PPS. The
data are selected based upon a criteria (described
below) jointly developed by the physicians and hos-
pital administrators.

The PPS data are made available through a web-
enabled client-server system. Web-enabled applica
tions are a cost-effective means of delivering time-
ly, relevant and personalized data to customers [9].
The web-based application allows remote access to
physician profiles. In addition, web enablement pro-
vides scalability for adding more hospitals to the
PPS.

4.3. Sep 3. Rules, description and diagrammatic
representation of profile models

The literature suggests that a determinant of
physician profiling systems success is the adjust-
ments for resource demands of patients. The data-
mart consists of patient summaries, and correspond-
ing reference files aggregating Diagnosis Related
Groups (DRG) into Major Diagnostic Categories
(MDC). An MDC generaly corresponds to a treat-
ment of a major part of the human body, such as
cardiology, pulmonary and neurology, and is similar
to product lines in a manufacturing organization.
Other reference files include national resource con-
sumption weights assigned to the DRG, relative
weights after adjusting for the severity of patients
and a listing of physician specialty for comparison
with peers in the same specialty. The physician

involvement during the development lead to numer-
ous rules for excluding outliers or cases that may
cause a mismatch in benchmarking. Physician in-
volvement during the development is critical to their
buy-in and subsequent use of PPS information. Ex-
amples of cases excluded from the profiles are deaths,
transfers and psychiatric patients not representative
of physician practice.

Similarly, readmissions within 30 days and cases
with a mean LOS or charge of (+) or (=) 25
standard deviations are considered outliers and ex-
cluded from benchmarking. A verification program
in PPS checks all cases for valid values against the
reference files. Table 1 lists the rules, description
and purpose of PPS exceptions.

In Fig. 2, we provide an overview of creating the
normative standards (norms). The severity-adjusted
DRG national benchmark weights for patient rev-
enue, costs and LOS are adjusted by calculating the
mean for each specialty group and DRG. Next, the
weights are calculated by DRG, and values are used
for hospital wide norms. Now that the revenue and
LOS have been adjusted, the identified readmits are
combined. Each case is then broken out into a level.
Each patient case falls into the overal summary
level, DRG level, and MDC level.

Revenue and LOS for each physician is normal-
ized by accounting for the differences among their
patients through benchmarks, such as All Payor
Severity DRG (APS-DRG), National LOS Weights
(NLOSW) and APS-DRG National Charge Weights
(NCW). The calculations for the norms are as fol-
lows:

R, = LOS/[NLOSW /(ENLOSW

/# of casesinpeer group) | , (1)
L,; = Total Revenue/(NCW /ENCW

/ # of casesin peer group), (2)

where R,; is the normalized mean of revenue for
physician p individual cases for period j; L, isthe
ALOS for physician p for period j.

The normalized average for the revenue category
is calculated as:

Rirj = IRy /N, )
[irj:ZLpirj/Nj’ (4)

pi
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Table 1
A list of data exceptions in the Physician Profiling System
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Exception rule Description

Purpose

Exclude DRGs 424 through 438

Exclude discharge status = 20 or 40
Exclude discharge status = 2

Combine cases if

discharge date — discharge date = 15 days
Exclude DRG 370-375 and DRG 385-391;

Group into a new specialty group

Exclude cases with + or
— 2.5 standard deviation

Exclude Psychiatric patients
Exclude patients who died in the hospital
Transfers to another acute care facility

Combine patients readmitted within 15
days for the sameillness

Remove mothers and newborns from
the general mix and placethem asa
Separate specialty for comparison
Exclude cases that are outliers

Unusually high length-of-stay, not
representative of general population
Deceased patients can have unusual
resource consumption

Transferred patients' actual total
length-of-stay cannot be tracked

To account for patient not treated
completely during the first stay
Newborns can vary in the length-
of-stay and resources consumed over
which physicians have little control
Large variation is due to miscoding
or a special circumstance

where R,;; is the normalized revenue in revenue
category r for physician p in speciaty i for the
period j, and N; isthe number of cases in specialty
i for period j.

4.4. Sep 4: Navigating the Physician Profiling Sys-
tem

We describe high-level navigation below and PPS
sample screens available to the physicians. As a

RDRG List

physician logs on to the Intranet, a security authenti-
cation and approval occurs in the web server. Fol-
lowing authentication, a data set containing all of the
levels for each physician is accessed by the PPS to
build a list of available DRG, MDC, and summary
levelsfor that physician. The physician profiles server
processes the requested choices and creates the
graphics in the web server. The graphics are dis-
played through the physician’ s web browser as shown
in screen prints in Figs. 3 and 4.

Physician List
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Specialty and
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Fig. 2. Input files utilized to create normative tablesin PPS.
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one's peers, practice pattern change occurs in a
number of ways. Often, physicians with outlier data
seek more specific departmental information to de-
termine causes of variation. They may ask the ques-
tions—Am | ordering too many CAT scans? Am |
using different types of antibiotics? Can other ortho-
pedic devices be used more effectively? Sometimes,
mere investigation into the variation leads to desired
outcomes. Our experience has shown that on occa
sion after receiving their profiles, physicians consult
their peers to discuss ways to narrow differences
between their practice profiles and benchmarks.
Physicians have also requested conferences with
quality analysts to discuss the variations in greater
detail. Generally, this requires case-level data from
the DSDW to identify the extent and cause of such
variation. A small number of physicians have criti-
cized the variation tracking process, yet have reluc-
tantly accepted the PPS data to counteract publicly
available data to regulators, administrators, insurers
and the public via Internet web sites.

Nevertheless, most physicians value the PPS-de-
livered risk adjustment, transfer rates, mortality rates
and patient satisfaction scores as comprehensive and
usable. They realize that such detailed data are avail-
able only through the hospital. Moreover, the hospi-

$600.00

tal has an interest in partnering with physicians to
improve quality and cost outcomes. Due to the in-
volvement of physician peers in the PSC, they seem
to trust the PPS outcomes. In addition, the “how can
we satisfy the physician customer” attitude of PIT
has helped diminish initial skepticism of profile data
Regular input from physician customers on PPS
goals and utility was solicited and implemented.
SIHS' deliberate choice of physicians as customers
to forge a relationship that stretches over many
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benefit of both parties is defined by Stone et al. [33]
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4.6. Empirical results from costs and benefits from
PPS

We present the efficiency and quality gains from
the changes in physician practice since the imple-
mentation of PPS. In the first 12-month period, the
hospital financial indicators show a mean decrease of
US$172 in total charges per case, i.e. increased
efficiency, with an aggregate decrease of US$474,119
for the hospital. Given that hospitals are generally
reimbursed a predetermined amount for services, a
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Fig. 5. A bar chart indicating the change in mean US$ per case by department during the first year.
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Fig. 6. A bar chart indicating the change in mean LOS days per case by department during the first year.

decrease in charges represents a more efficient oper-
ation.

In Fig. 5, we present per case decrease in charges
by department for the first 12-month period of PPS.
As indicated, most departments show a decrease in
per case charges, while the Cardiology and Medicine
departments show future efficiency opportunities.
The reduction in chargesis also paralleled by a mean
decrease of 0.06 days in length-of-stay (LOS) per
case, with an aggregate decrease of 176 total acute
inpatient hospital days. Fig. 6 indicates the decrease
in patient days by department in the first 12-month
period of PPS. Additionally, data from the 18-month
PPS deployment indicates a mean saving of US$405

in total charges per case, with an aggregate saving of
US$1.42 million in hospital charges. The LOS for
the same period indicated a mean decrease of 0.24
day /case, with an aggregate decrease of 835 total
inpatient days.

The development and implementation costs of the
PPS in this 18-month period sum to US$163,000.
We present a high-level cost—benefit analysis of the
PPS in Table 2. We do not, however, include the
costs of DSDW development and maintenance be-
cause the DSDW has been available for analysis and
use well before the PPS development. The high-level
cost—benefit analysis indicates that the payback pe-
riod for the PPS is a little over two months.

Table 2

A high-level assessment of costs, benefits and payback period of investment in PPS

Costs Benefits

Description Costs (US$) Savings in decreased charges Total savings (US$)
Software development 105,000 US$405/admission 1,420,000
Hardware 11,000 Total admissions = 3506

Software 6,000

Data extraction and management 9,600 Surplus

Intranet overhead 5,000 Benefits—Costs

Managerial support 12,000 US$1,420,000-US$163,600 1,256,400
Physician support 15,000

Miscellaneous expenses 5,000

Total 163,600

Payback Period

Period (months) 18 Costs/(Benefits/Period) 2.07 (months)
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However, the intangible benefits from establish-
ing the CRM process and retaining physician cus-
tomers has been invaluable. In addition, the involve-
ment of physicians in the decision-making process
had lead to better working conditions. This is
demonstrated by the consistently improving cus-
tomer satisfaction noted during the PPS implementa-
tion. Comparison of results as measured during the
period of PPS implementation indicate that Saint
John’s Health System has continued to experience
improvements both in charges and LOS. Further
analysis of our performance before and after the PPS
implementation emphasizes the practice impact of
the information disseminated to the physicians. The
period following our presentation to the physicians
and availability of data in PPS coincide with the
period of observed improvement.

While we are not discounting that other factors,
such as organizational commitment to reduce varia
tion and budget constraints contributed to improve-
ments, we believe that PPS was the channel that
provided information to physicians leading to recog-
nition of improvement opportunities that eventually
lead to a change in operations.

We observed that following the dissemination of
physician profiles, several quality improvement pro-
jects in areas such as neurology, orthopedics, nutri-
tion and effectiveness of pharmaceuticals lead to
improvements in financial and clinical outcomes. By
contrast, pre-PPS quality improvement projects had
demonstrated limited success. A key distinction be-
tween the period before and after the PPS is the
involvement of the physicians as customers in the
development and deployment of PPS. In addition,
the PPS has facilitated an on-going dialog among
physicians and between the physicians and hospital
administrators. For instance, a team consisting of
neurology physicians, nurses, physical therapy, occu-
pational therapy case management and discharge
planners developed a standardized order set which
focused on optimizing patient care. This was fol-
lowed by on-going interdisciplinary case conferences
to review treatment plans for patients who are not
progressing as anticipated. Follow-up questions and
interpretation of PPS results indicate that changes in
organizational functions complemented the CRM ap-
proach. For instance, during the first period of PPS,
the quality department staff spent an estimated 5% of

their support time in responding to physicians
queries. In the fourth period of the PPS, the support
activity is estimated at 30%, suggesting physician
engagement in profile analysis possibly leading to
stronger customer relationship.

We aso observe that physician loyalty, demon-
strated by the average number of admissions, in-
creased during the three periods of PPS deployment.
Table 3 lists the number of physicians, who regularly
admit patients to SJHS, followed by the total number
of admissions to the hospital by the physicians. The
last column indicates the average admissions per
physician. Asis evident from the datain Table 3, the
number of physician customers declined in each
consecutive period, while the number of admissions
increased, i.e. fewer physicians were admitting more
patients.

Although we do not control for other factors that
might have lead to an increase in the admissions, the
data in the column “Mean Admissions/Physician”
can be interpreted as increase in physician loyalty to
SJHS. This supports Yim and Kannan's [35] sugges-
tion that reinforcing loyalty is areality and organiza-
tions should concentrate on maintaining market share
as opposed to the entire market. In addition to the
quantitative performance indicators, such as charges
and length-of-stay information, SJHS routinely pro-
vides physicians with benchmarking data for patient
satisfaction surveys, transfer and mortality rates,
standardized mortality ratios (observed to expected
mortality) and other risk-adjusted predictive clinical
outcomes measures. One key indicator of the quality
of service is the patient satisfaction survey. Al-
though, SJHS has historically enjoyed exceptional
patient satisfaction, we were concerned whether the
improvements in efficiency through CRM were hav-
ing an adverse impact on patients’ perception of
care. Our examination of the patient satisfaction

Table 3

Number of physicians and the admission to the hospital

Period Active Total Mean admissions/
physicians admissions physician

1 138 8939 64.78

2 129 8894 68.95

3 126 9233 73.28

4 123 9313 75.71
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Fig. 7. A chart showing patient satisfaction scores* following PPS implementation ™ SIHS measures satisfaction as percentage of patients
ranking 9 or 10 on a 10-point Likert scale.

One of the objectives of PPS has been used to reduce variation and thus improve performance. In a
recent setting, we examined the profiles of a surgeon physician, whose practice is generally viewed
as a demonstrated local best practice. While the physician’s overall profile was reflected in the
lower-left quadrant of the scatter plot, the principal procedure drill-down analysis indicated an
opportunity for reduction of surgical supply costs. Subsequent DSDW charge-item detail analysis
of the procedure revealed variation in the use of two specific dissection and cauterization devices.

Following the PPS-driven identification of this charge-item specific supply variation, the physician
met with the specialty colleagues and the Vice-President of Physician Integration to discuss their
rationale for these identified practice differences. The outcome of these discussions resulted in a
change in the physician’s use of dissection and cauterization devices, as well as a positive shift in the
comparative profiling for this procedure for all physicians in that specialty.

In retrospect, it is not surprising that this physician, who was already identified as an efficient and
quality-oriented practitioner responded to his PPS profile in this manner. The collective experience
of the physicians and hospital administrators, such as in this case, is another manifestation of the
predisposition and propensity for the “best” physicians to continually strive for excellence when
provided with reliable and useful PPS data.

Fig. 8. A vignette demonstrating an improvement opportunity following PPS data analysis.
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results, shown in Fig. 7, for the period of PPS
implementation beginning fourth quarter of 1998
(4QFY 98) show that SIHS patients’ satisfaction has,
in fact, increased. This is encouraging given that
overall satisfaction at the national level is generally
stagnant or declining [11]. Thus, the improved effi-
ciency has not come at the cost of patient satisfac-
tion. In spite of this, we believe that patient satisfac-
tion should be periodically monitored and shared
with physicians in order to sustain or improve patient
satisfaction (Fig. 8).

5. Implications, limitations and future research

The research and case study presented in this
paper has several implications. We demonstrate that
by following the CRM tenets, hospitals can augment
their relationships with their key customers—physi-
cians. Treating physicians as customers can lead to
better working relationships and reduced turnover.
Further, our findings demonstrate that electronic
means of delivering physician profiles provide an
opportunity to facilitate and manage physician—
hospital relationship. Sharing information with
physicians can lead to improvements in quality as
well as financial performance of healthcare organiza-
tions.

This case demonstrates the vital role of business
strategy and process redesign supported by informa
tion systems deployment to affect organizationa
change. Although researchers have frequently made
this point, it has not always been followed in prac-
tice. Our case study demonstrates that success of
creating profiles was achieved through a well-de-
fined strategy to improve performance and to involve
physician customers both in planning and implemen-
tation. Further, we find that trust between the cus-
tomer and the supplier appears to be critical in the
implementation of a CRM. Trust between physicians
and the hospital was a prerequisite that lead to
changes in clinica practices on the hospital floors.
Even well-designed information systems fail to
demonstrate the ‘conversion effectiveness because
of the lack of system use or the inability of the users
to make changes where they matter.

In our case study, the hospital’s organizational
strategy to sustain customer relationships with physi-
cians appears to be driven by the pressures of a

changing marketplace in which profitability is de-
creasing and scrutiny on quality is increasing. In
such a scenario, where hospitals and physicians both
felt the ‘pain’, it increased the likelihood of success
of a well-designed CRM strategy. Although further
research is required, we believe that such market-
place challenges are not unique to healthcare. Proac-
tive organizations, such as SJHS, can draw their
customers attention to such market challenges in
building lasting relationships, prior to the onset of
adverse business conditions.

Notwithstanding the above implications and con-
tributions, there are limitations of our study. First,
the PPS benefits were captured following the imple-
mentation of Intranet-based CRM initiative. Given
that the physician performance data were available in
the DSDW prior to the CRM initiative, it was not
possible for us to isolate the impact of the PPS.
Second, due to the introductory nature of PPS, we
did not examine the savings from PPS physicians on
a case-by-case basis. Further, measurement con-
structs and variables for PPS effectiveness are still
evolving. Such analysis will be possible after physi-
cians directly use PPS and usage data linked with
performance are available.

We provide practitioners and researchers with an
example of managing nontraditional customers, thus
demonstrating wider applicability of CRM. We in-
vite researchers to examine other business arrange-
ments that can benefit from CRM principles. Such
areas may be business-to-business situations, such as
business organizations and legal counsels, third-party
suppliers and end-customers. Similarly, electronic
commerce is redefining the customer—supplier roles.
In addition, CRM principles can also be applied in
managing relationships with electronic intermedi-
aries and members of the product or service value
chain. Future research can examine changes in re-
source consumption before and after the CRM im-
plementation and its link with the intensity of usage.
In addition, organizational impacts, such as power
imbalances and shift due to published ‘report cards
in PPS, can also be examined.

Glossary of Terms

DRG Diagnosis Related Group. One of 500 +
categories used to classify patient diagnosis.
Originally designed for billing purposes,
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now also used for clinical quality and finan-
cial outcomes'

LOS Length-of-Stay. Duration of stay of patients
in the hospital—generally measured in days.

MDC Major Diagnostic Category. DRG rolled up
into major categories. Generaly correspond-
ing to a maor human body organ, eg.
heart, kidneys, brain.

Morbidity The incidence of disease, the rate of sick-
ness as in a specified community or group!

Mortality The proportion of deaths to population.?
Expected mortality is a mathematically cal-
culated risk of death for a given DRG.

PPS Physician Profiling System. A web-enabled
system reported in this paper developed to
provide an overview of physician perfor-
mance vis-a-vis physician peers and exter-
nal benchmarks.

APS-DRG All Payor Severity DRG is an adjust-
ment for severity of all patients. The adjust-
ment is based upon a model using historical
data from all payors.

Risk-adjustment Accounted for the possibility of
loss, injury, disease, or death.! A normaliza-
tion process accounting for potentia risk
based upon severity and morbidity. Gener-
aly performed in reviewing resource con-
sumption in treatments.

Severity The advanced nature of a patient’s disease
condition.

Specialty Category or discipline of specialization,
such as cardiology, family practice, and
neurology
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