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Terminology

Capitation: A method of reimbursement, a set amount of money either received or paid
based on membership rather than services rendered. A per capita rate per year (PMPY)

or month (PMPM) for each beneficiary that is a member or insured in an organization. k
may vary based on demographic variables sach as age and gender.

Closed Panel: A managed care plan that contracts or employs providers on an exclusive
basis and does not allow providers to provide care/services to patients/beneficiaries not
enrolled in the managed care plan. Examples are staff (employed by organization) and
group models (contracted by organization).

Financial Risk: A provider of healthcare paid under a capitation arrangement is
obligated to pay for medical expenses for beneficiaries they receive prepayment for
(PMPM or PMPY) in monthly or yearly increments (per capita). Risk implies medical
expenses may be greater than revenues for a beneficiary or group of beneficiaries.

Gatekeeper: All care for a beneficiary must be preauthorized by a primary care provider
(except emergencies); a predominant feature of most HMOs.

Health Maintenance Organization (HMO): An organization that provides healthcare
to enrolled members based on a standard benefits package for a set period of time.
Members prepay on a yearly (PMPY) or monthly (PMPM) basis. The definition also
requires one of the two conditions be met: 1) places some of the providers at risk
(financial and service risk), and/or 2) utilizes primary care providers as gatekeepers.

Managed Health Care: A system that manages healthcare cost, quality, and beneficiary
access by utilizing authorization systems and a defined assortment of healthcare
providers and services. Types of arrangements include managed indenmmity, Preferred
Provider Organizations, and Health Maintenance Organizations.

Moral Hazard: The propensity to use healthcare services indiscriminately; usually
refers to beneficiaries that have little disincentive to use healthcare services and thus,

utilize greater amounts of service than actually required.

Service Risk: Similar to financial risk, a provider is at risk for healthcare services
needed by a beneficiary or group of beneficiaries they receive a prepayment (PMPM or
PMPY) for in monthly or yearly increments (per capita). Risk implies that a provider of
care may need to provide more services than normal or average and thus either work
more (producing more services) or pay (financial risk) for services from another provider.

Triage: A French word meaning ‘to sort out.” In healthcare, combining administrative
and clinical decision mechanisms to place a beneficiary/patient at the correct level and
place of service based on urgency and need as signs and symptoms are presented by the
patient.



Abstract

The purpose of this study was to examine characteristics of communication in a
managed care context. Nurse call centers were the focus of the study and several
objectives were pursued. The study sought to determine the level of commmnication
quality between patients (customers) and nurses in the call center. Secondly, the study
was interested in examining the quality of commmmication between physicians and non-
physician providers and the nurse call center from the provider’s perspective. Measuring
the timeliness, accuracy, usefilness, and quantity of comnmmnication, by survey
instrument, provides a comprehensive picture of communication quality. As it was
hypothesized, patients differ, these measures served as the independent variables for the
study, in socioeconomic status, needs, experience, age, and various other factors, and
their assessment and perception of nurse call center coommunication quality should differ.
Likewise, providers who differ in training, specialty, and experience, should have
different perceptions and expectations of commmmication. Also, location of the
beneficiary and provider of care in relation to the nurse call center should have an impact
on perceptions of communication quality.

Providers’ communication quality needs were not met in this study. All
dimensions of communication quality showed significant differences for provider
perceptions of actual commmmication when compared to the provider ideal quality. Older
providers and those who were distant to the nurse call center had higher timeliness
dimension scores. Providers who were local, had internal medicine or ob/gyn

specialties, and were 40 to 50 years old had lower quantity (excessive flow of



information) scores. Dimensions of accuracy and usefulness revealed no significant
predictors.

Female beneficiaries scored higher in the timeliness, accuracy, and usefulness
commmmnication quality dimensions. Beneficiaries with high health self-efficacy scored
higher for the timeliness dimension than low self-efficacy sabjects, although females with
low health self-efficacy scored higher than males with high or low health self-efficacy.
For the accuracy dimension, civilians and local beneficiaries scored higher than other
groups. The low socio-economic group, civilian beneficiaries, and age groups 19 to 25
and 36 to 40 scored higher in the usefulness dimension than other groups. The quality
communication dimension revealed no significant findings. Implications of the results

and limitations of the study were discussed.



CHAPTER 1
Purpose and Introduction

Purpose

Demand management systems in healthcare provide a quality improvement to the
continuum of health care services. Nurse call centers are incressingly becoming the first
point of access for managed beneficiaries. To improve the healthcare system and patient
health outcomes, the telephonic nurse call center, the health care provider responsible for
patient care, and the beneficiary must comnmmicate effectively. Demand management
systems’ performance, physician agreement (concordance), and patient satisfaction rates
have been studied by various groups. The key link, communication between the major
system stakeholders, remains as a research topic to further refine and find possible
improvements to telephonic nurse call centers. Determining communication quality from
the demand management system to providers of primary care, depending on the location,
specialty, training background, and patient panel size of the provider, and the beneficiary,
considering location, reason for call, socioeconomic status, and caller to patient
relationship, is an important aspect of heaithcare demand management improvement.
Introduction

The evolution of managed health care within the heaith care industry has required
physicians, nurses, administrators, and beneficiaries to change how care is delivered.
Changes to the system impact on health care cost, quality, and patient access into the
health system. As managed care characteristics become more prevalent, physicians and
health plans have more financial and service risk (Kongstvedt, 1995). This creates a
paradox for physicians, managed care plans, and other capitated arrangements. Many
providers of health care are paid a capitated rate (a prearranged payment for each
beneficiary that they care for) by the managed care plan for each beneficiary in their
patient panel. The more beneficiaries in a physician’s panel enables the physician to



increase revenue with accompanying increases in financial and service risk. Also,
patients that are directed to inappropriate lower levels of care or who have chronic
diseases can cause significant financial strain (risk) to the physician (Spalding, 1996). If
patients are directed to lower levels of care and subsequently have increased acuity, the
cost of treatment can dramatically increase (financial risk). To decrease service risk
(volume of patient visits) and not increase financial risk (cost of care), physicians and
health plans have looked for ways to effectively manage beneficiaries without
compromising quality or customer satisfaction. Healthcare industry research and
exploration in demand management has exploded due to the financial risk to healthcare
providers under capitation (Wolcott, 1996).

One type of demand management approach changes the health care delivery
process by appropriately managing service risk without increasing financial risk. This
particular system maintains quality of care and effectively allows physicians some degree
of freedom. It involves integration of telephone triage, advice, and appointments
systems as a means of demand management. Telephone systems employ nurses who
direct patients/beneficiaries to appropriate levels of care based on the current episode of
presenting complaints.

In the United States, Sweden, and Canadas, telephone contact between patients and
the health care system constitute between 2% and 28% of primary care, and in 1990,
over one million monthly calls were made by households to telephone-based health care
information services (Barton, et al. 1992; Williams, Crouch, & Dale, 1995; Robinson,
Anderson, & Erpenbeck, 1997). Telephone triage, advice, and appointments systems are
usually centrally located and are accessed by beneficiaries both locally and from a
distance. Understanding the interaction of telephonic triage, advice and sppointments
between the nurse, physician, and patient is critical to the long term success and
improvement of the telephonic triage system (Bell, 1996). Continzous evaluation of
communication between the stakeholders of the system and telephonic triage and advice



processes are important to improve the system and maintain satisfaction (Barton, et al.
1992). Measuring hospital-physician communication quality has seldom been
accomplished; hospitals haven’t systematically measured commmunication effectiveness
between themselves and physicians to near the extent they have for customer/beneficiary
communications (Jaklevic, 1996). In an isolated group practice study, physicians gave
fair to poor ratings to comnmmication efforts between hospitals [health care systems] and
themselves (Jaklevic, 1996). Vital to telephonic triage, advice, and appointments system
success is the communication link between physicians and the nurses who commmumicate
with patients assigned to physician panels. The information timeliness, accuracy,
usefulness, quantity, and the commumnication channel used to relay information between
the patient/beneficiary and their physician via the nurse telephonic system mmst be
explored to ensure that all stakeholders are satisfied with the exchange of information and
that the patient receives appropriate care. Since most nurse call centers are centrally
located to realize economies of scope and scale, the quality of commumication with
primary care providers that are local, as well as distant, from the nurse telephone system
must be analyzed to evalnate the system and identify potential improvements.
Systematically improving commmnication quality for healthcare access
mechanisms is an organizational leadership concem. Internal, providers of care, and
external, beneficiaries, system stakeholders are constrained or freed to increase individual
and group health status partly from the knowledge gained through quality nurse call
center communication. Commumication improvement is 2 paramount issue for leadership
teams for all healthcare systems. The problems associated with communication
improvement are made more complex as health systems integrate vertically and
horizontally along the continuwam of care and add access control operations. Nurse call
center communication quality impacts satisfaction measures throughout the health system
and has significant legal implications. Healthcare system leaders have the responsibility



to improve their systems. As the first point of beneficiary/customer contact, the nurse
call center is a logical choice to begin communication quality improvement programs.



CHAPTER 2
Review of the Literature, Rational, and Hypotheses

Many health care reform measures and strategic plans focus on the supply side of
the health care delivery equation by implementing barriers to access such as
precertification and limiting provider selection by the beneficiary (Fries, 1996). Finding
ways to demarket healthcare, or discourage demand by raising prices, reducing access,
service, and promotion are not wise solutions to the demand problem (MacStravic, 1995).
The health care formmla, determining what, where, and how mmch care is required, is
based on community needs. Although this approach, the sapply side, has been used for
many years, the demand for health services has been neglected. Ignoring the demand for
health care services by a commumity’s population leads to skyrocketing health care costs.
In the US, emergency rooms are visited over ninety million times per year but over half
of these visits are for minor conditions and problems; unnecessary emergency room visits
are estimated to total over $5 billion a year (Anders, 1997) and is not considered
desireable since the care is usually discontinuous and uncoordinated (Franco, Mitchell, &
Buzon 1997). HMOs and managed care organizations are struggling with inappropriate
emergency department use by beneficiaries (some organizations will not pay for
inappropriate ER use) so, to counter this, telephone advice is an expectation in most
healthcare settings (Robinson et al, 1997). Analysis, planning, and program
implementation to only the supply side of services increases beneficiary dissatisfaction
since the limits placed on the health care customer are usunally not patient focussed or
friendly and, at times, clinically inappropriste. Equal concern mmst focus on the demand
side of the healthcare equation. Educating and empowering beneficiaries, coupled with
the development of intelligent access systems, is the key to demand side management.
“Current knowledge makes possible health policies which can improve population health
and at the same time reduce overall medical care costs by 20% or more. The strategy is



based upon reduction in need for medical services and reduction in demand for medical
services” (Fries, 1996, p. 2).

Telephone care creates a barrier-free environment, is timely for the patient, is
accepted by the patient, and can serve as the basis for many quality health services in the
community (Guy, 1995). Telephone triage not only is an important component of the
health system that promotes cost effective care but also educates beneficiaries on self-
care, medical advice, and the appropriate use of the healthcare system (Brayden, Kempe,
& Thomasson, 1997). In fact, nurse call centers are a competitive requirement for the
healthcare system and essential to callers (Mohagen & Hoosier, 1996 and supported by
Bartholow, 1997) in many areas.

Most heaith plans employ some form of demand management (Bell, 1996). A
total of fifty-eight percent of Health Maintenance Organizations provide some type of
nurse call center services for their beneficiaries resuiting in a substantial portion (42%)
who are missing quality and cost saving opportunities (Medical Source, 1996).
Approximately thirty-five million Americans have access to nurse call centers, compared
to two million in 1990, and the demand management concept is growing as much as
twenty-five percent per year (Anders, 1997). Demand management is not new since
physician’s receptionists and nurses have performed telephone triage and advice since the
telephone was installed (Wolcott, 1996). Over the past ten years, measures have been
developed to decrease moral hazard and increase appropriateness of care. Telephone
triage is the process of directing patients to appropriate levels of care (Fifield, 1995).
Demand management techniques, such as telephone trisge, reduce unnecessary use of
medical resources, such as emergency room visits, while maintaining user satisfaction
and quality of care (Wolcott, 1996). Over ninety percent of parents were satisfied and
over ninety-two percent of problems were resolved using a telephonic demand
management system; these results indicate that telephone care can effectively triage and



give patient advice and thus increase provider’s time for direct patient contact for those
patients who really need professional care (Katz, Pozen, & Mushlin, 1978).

In the nursing discipline, the area of call center/telephone triage nursing has
begun to establish it’s niche within the field. Professional development, exchange of
information, and standard setting within the telephone nursing field are preparing the
healthcare industry to establish this avenne of patient/bneficiary access to care as a key
component to heaith plan management and system integration to primary care. The
American Academy of Ambulatory Nursing, in 1995, created a special interest group
respounsible to open a dialogue and increase professional contact between telephone triage
and murse call center murses (Webster, 1996). Webster (1996) states that a nurse call
center-oriented electronic magazine began publication in August 1996 and that the
National Committee on Quality Assurance (NCQA) have begun to mnclude nurse call
centers, triage lines, advice lines, and combinations of these in the health plan
accreditation certification process, thus establishing system standards of outcome
measurement, training, and the like.

Types of nurse call center systems. Two ways of implementing demand
management are nurse advice and patient risk assessment systems (Bell, 1996). Within
the patient risk assessment niche, there are basically three ways to approach the delivery
of health care: unstructured nurse protocols, computer-supported protocols, and
automated clinical algorithms. Current sutomation technology makes computerized
support systems critical to successful demand management (Bell, 1996). The future
focus will be on automated systems.

The proliferation of computer-assisted medical decision support systems have
enabled a transition from ‘nurse advice’ to a more appropriate system called ‘telephone
risk assessment’ (Bell, 1996). New to demand management is the integration of open
architecture automation systems and clinical knowledge that guide patients to appropriate
levels of care but also provide health plans and providers of care timely information



(Wolcott, 1996). The sophistication of automated systems allows timely data collection
and evaluation that leads to system improvements.

Protocol-based systems are automated checklists that nurses use during the patient
call that provide a usefil triage framzwork (Wolcott, 1996). Standing protocols or
algorithms should be used to guide the nurse’s assessment and create an uniform
guideline for medical recommendations (Bosna, 1995). Protocols tend to be very
conservative, have less potential for reducing unnecessary patient visits, and clinical
safety and consistency have been questioned (Wolcott, 1996). A more aggressive
approach to demand management utilizes clinical algorithms that are physician developed
binary logic pathways (decision trees) that nurses use to triage and assess patients during
the telephone call (Wolcott, 1996). Physician concordance studies show that protocol
based triage achieved between 49 - 84% physician agreement while clinical algorithms
achieved a 92.8% agreement rate (Wolcott, 1996). These systems are extensions of one’s
health system and a first access point for patients (Bell, 1996). A study in Sweden
concluded that patients followed telephone advice, had high rates of satisfaction, and
overall, telephone nurses handled the program adequately (Markiund et al., 1990).

While some plans require the beneficiary to call the telephone demand
management system as a pre-certification step in the access process, other plans use the
system as an option or a marketing tool (Bell, 1996). Beneficiary access to the nurse
telephone triage, advice, and appointments (demand management) is available (usually)
24 hours a day, 7 days a week, and 365 days a year (O’Connor, 1996), enhancing
beneficiary access to quality health care services. O’Connor (1996) is currently running a
pilot study to understand how best to serve distant populations. Most beneficiary calls
were placed after office hours of most physicians, usually between S p.m. and 11 p.m.
(Poole et al, 1993) and further verified by Fifield (1995). Angmenting physician
practices, telephone use in medicine is increasingly used to teach and advise patients and
clarify information (Bames, 1995). The family doctor is the best source of information



for the patient, yet physicians are not trained thoroughly in teaching and commmnication
and have a considerable workload in patient visits without taking on additional telephone
responsibilities (Glasper & McGrath, 1993). Cousidering the wide use of telephone-
based health care, proper integration of information and careful scrutiny of the process
must occur to ehminate adverse outcomes.

A system that does not have quality clinical integrity will not be utilized and will
become a catalyst of conflict between plan management, providers (physicians and other
care providers) and beneficiaries and will have potential negative legal implications (Bell,
1996). Physician, nurse, management, and beneficiary involvement in the development,
testing, evaluation, and reevaluation are indicators of a quality telephone risk assessment
[triage] and advice system (Bell, 1996).

Reducing healthcare costs appropristely. The most costly outpatient health care is
in the emergency department, subspecialty, and specialty care. Less costly is a primary
care physician appointment and the lowest cost is self care or advice. Trained telephone
triage nurses evaluate each case and send patients to appropriate levels of care;
redirecting patients from the emergency room to lower cost levels of care range from
25% (Thompson, 1996), to 87% (Informed Access Systems, 1995) and redirecting
patients from higher levels of care to self care (advice) ranged from 51% (Informed
Access Systems, 1995) to 61.5% (Woicott, Johnson, Phillips, and White, 1995). Glasper
and McGrath (1993) report that a quality review of a Toronto, Canada telephone triage
and advice system suggests that beneficiaries would visit the emergency department and
demand a physician visit if the telephone service were not available; the cost per call is
under ten dollars while an emergency room visit costs one hundred dollars. The cost of
an emergency room visit for non-urgent episodes is much greater than the benefit; this
relates to the value of the healthcare dollar. Padgett and Brodsky (1992) report that since
1955, US emergency room utilization has increased three hundred and twelve percent
with a fifty percent increase in outpatient clinic visits and that eighty-five percent of
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emergency room visits wese for non-life threatening reasons. Kelly (1994) found that
thirty percent of ER visits across the nation were for nonemergency conditions.

The dramatic increase in ER utilization greatly raises the cost of health care.
Substantial cost savings and greater continuity of care could be achieved if beneficiaries
had a reliable and quality telephonic access to triage and advice and accessed care at the
appropriate level of care (asually at a lower cost for care) or initiated self care at home
(an even lower cost). “It was costing us [in Yuba, California], in round oambers, $170 to
see patients in an emergency department when it would have cost $70 if they were seen at
the Clinic” (Kelly, Cost containment in the emergency department, 1994, page 454).
Another study of an HMO enrolled population concinded that a nurse call center reduced
total physician visits by 17%, a 35% decrease in HMO visits for minor illnesses, a 15%
reduction in medical visits for a Medicare risk plan, and that each $1 invested in the
demand management system returned $3.40 for the HMO (Capitation Management
Report, March 1995). A large nurse call center in Broomfield, Colorado, handling over
five hundred thousand calls a year, direct forty percent of patient callers to self or home
care, two percent are directed to the emergency room, fifteen percent to urgent care, and
forty percent to some type of healthcare provider consultation (Anders, 1997).

The Physician’s Managed Care Report, published in December 1995, found that
a 100,000 beneficiary population that accessed health care via a nurse telephone demand
management System could realize cost savings of $5.5 million for pediatric care, $5.4
million in adult care and $2.7 million in geriatric care by decreasing unnecessary patient
visits versus a system that lacked murse telephone systems. In a two-year long
Wisconsin study of 24,000 beneficiaries, the Education Association Insurance Group
found that a self care program with access to a telephone based nurse call center saved
$4.75 per $1 invested as compared to a $2.40 savings per $1 investment in a program that
only offered beneficiaries a printed mannal and newsletter [documents that reinforce self
care in the home] (Medical Source, 1996).



11

Decreasing the number of unnecessary office visits allows physicians to see the
patients who truly need care (Osterhaus, 1995) and thus, reduces cost. In an example
used by Lippman (1995), Denver pediatricians complained that the most stressfl
component of their jobs were late night calls from parents. A telephonic demand
management system allowed the pediatricians more personal freedom by removing most
maintaining control of their practices (Lippman, 1995). Telephone murses promote
access to primary care services and improve the quality of a general practice [primary
care practice] (Andersson, Hallberg, & Norstrom, 1995). Physicians’ organizations [and
other provider groups] that manage and care for teas of thousands of covered lives in a
capitated environment could save millions of dollars if they implement marse call centers
that not only receive calls, triage, provide advice, and if appropriste, direct patients to the
correct level of care, but also mtitiate calls for providers to patients for reminders of
preventive clinical services, disease state management issues, and the like (Medical
Source, 1996).

Physician agreement with nurse recommendations and patient satisfaction with the
telephone-based demand management system are high, especially with the clinical
algorithm spproach, and adverse cutcomes are minimal or absent (Brayden et al. 1997,
Informed Access Systems, 1995; Wolcott, Johnson, Phillips, and White, 1995; O’Connor,
1996; Poole et al., 1993). In Toronto, niney-four percent of beneficiaries were satisfied
with the service (Glasper & McGrath, 1993). The importance of provider/physician
clinical system; without provider support of nurse recommendations to beneficiaries the
nurse call system would not succeed in the long run.

Beneficiary self care in the home is another demand management program that is
greatly reinforced by nurse telephone triage and advice systems. Self care algorithms,
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such as in the books Taking Care of Yourself and Taking Care of Your Child provide the
beneficiary layman’s explanations and procedures for home care and in many ways
mirror the nurse telephone triage and advice systems (Fries, 1996). Working in tandem,
these programs, nurse telephone triage and advice, and a beneficiary self care program,
reinforce each other and provide a quality health care mechanism to reduce the cost of
health care while promoting positive outcomes and improvements in quality of life. Fries
(1996) suggests a four line defense for health care: 1) programs that promote healthy
lifestyles; 2) self care in the home; 3) nurse call center for triage and advice; and
finally, 4) the health care provider.

Key to the demand management process is documentation and commumnication.
The system should be real time; documentation of each call should be done during the
call not after the fact (Bell, 1996). Advanced systems allow rich documentation ranging
from individual call data to system’s measurable impact on patient/beneficiary utilization
(Wolcott, 1996). Documentation is essentisl and cannot be overlooked and should be
incorporated into the patient’s permanent medical record (Brayden et al 1997; Osterhaus,
1995). “Accurate and concise documentation of all interactions with clients
[beneficiaries] should be retained as per normal practice in the documentation of any
nursing procedure” (Glasper & McGrath, 1993, page 36). In fact, in the Denver
pediatric telephonic demand management system, documentation of each call is
forwarded to the patient’s physician (Lippman, 1995). Any triage/advice system mmst
include a method for accurate documentation that assists in protecting the organization
against Hability (Bosna, 1995). Telephone-based systems allow a close link to patients
and their physicians; supplying up-to-the-minute data that enables providers and plans to
better meet the needs of staff and beneficiaries. (Wolcott, 1996). “Commmmication with
the patient’s regular physician is critical for integrated and appropriate care as well as the
physician’s and patient’s comfort” (O’Connor, 1996, page 59). Periodic evaluation in
communication abilities allows you to check for potential problems (Barton et al, 1992).
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Keeping patients more informed (18%) and having more complete records (45%) were
among changes physicians made to protect against future lawsuits (Barton et al, 1992).
“Giving telephone advice creates a legal duty, and such careful, complete charting should
provide protection if a lawsuit arises™ (Lippman, 1995, page 53). Isaacman, Verdile,
Kohen, and Verdile (1992) found that many emergency departments are filling the
telephonic marse advice and triage roles in an inadequate and variable manner, due to
inadequate training, lack of clinical sapervision, and inadequate systems, that leads to
significant risk to the patient and organization.

Coleman (1997) suggests three approaches to limit legal liability: 1) using
standard protocols, 2) documenting calls systematically and thoroughly, and 3)
establishing and maintaining a quality assurance program to audit and improve the
system. A quality demand management system should take over these roles to decrease
liability, increase patient satisfaction, and improve the potential for quality heaith
outcomes.

Demand management systems also serve as a source of patient autonomy and
empowerment. Professional mursing advice serves as reinforcement for self care in the
home, as well as, assisting in health care decisions sach as when a clinic visit is needed
and what questions to ask the health care provider. Successful and useful telephone
interaction between the nurse and the patient is a shared responsibility that relies on
effective communication (Glasper & McGrath, 1993).

Communication

Communication is critical for successfiil health outcomes; comnmmication is the
vital process that links consumers of care and providers of care (Kreps, O’Hair, &
Clowers, 1994). The accurate gathering, documenting, and passing of information that
allow high quality decisions to be made, or for instructions to be followed, is at the crux
of what is required to commmunicate effectively within the health system and with
beneficiaries. Nurse call centers operate with electronic and telephonic ‘conduits’ that
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pass information and allow commmmication. The value of communication in an
organization equates directly to how mnch commumication assists the organization in
reaching its goals; goals nmst be clear, measureable, and set within a reasonable time
frame (Lindeborg, 1994). The quality of the information transfer, the commmmication, is
the issue. “Commmmication becomes the major vehicle for the entire nursing process, so
it would seem obvious that this [comnmmnication and advice] has to be the best that can be
offered to the client. These finctions [communication and documentation] also apply to
telephone triage” (Coleman, 1997, page 229). Media richness theory (Daft & Lengel,
1986) and distance learning offer research and application potential for nurse call center
operations. Reasonably, communication research can, and should, be used as the vehicle
to improve the nurse call center operation.

“ommunication to reduce uncertaimty and equivocality. Daft and Lengel (1986)
state that organizations process information to reduce uncertainty (the absence of
information) and equivocality (ambiguity). Information is processed and communication
occurs to accomplish intemal tasks of the organization, to coordinate activities, and
evaluate extemal environments (Daft & Lengel, 1986). “Uncertainty is a measure of the
organization’s ignorance of a value for a variable in the [information] space; equivocality

is a measure of the organization’s ignorance of whether a variable exists in the
[information] space” (Daft & Lengel, 1986, page 557). More information reduces
uncertainty (Daft, Lengel, & Trevino, 1987). Basically, low uncertainty about an issne or
problem means an organization has data or information in sufficient quantity to make
decisions about the problem, whereas low equivocality means an organization has
defined what questions or what data is needed to attempt to solve the problem.
Equivocality means that mmitiple and contradictory interpretations exist about an
organizational issue or problem (Daft et al., 1987). Managers differ in information
processing response when confronted with uncertainty as opposed to equivocality.
Uncertainty causes managers to acquire data, whereas, equivocality prompts the
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exchange of subjective views among managers to define problems and resolve conflicts
(Daft et al., 1987).

Information richness is defined by Daft and Lengel (1986) as the ability of
information to change understanding within a time interval. The longer the time interval
to change understanding, the less rich the information. Consequently, the less time
required, the more rich the information is to the organization. The media that carries
information to intended audiences also has a richness associated with it. A continuum of
media richness has been established based on the medium’s capacity for immediate
feedback, the number of cues and chamnels utilized, personalization, and language variety
(Daft & Wiginton, 1979; Daft, Lengel, & Trevino, 1987). Daft and Lengel (1986) state
that, in decreasing media richness, that the continuum of richness consists of: “1) face-
to-face, 2) telephone, 3) personal documents such as letters or memos, 4) impersonal
written documents, and 5) oumeric documents™ (page 560). The richer the media, the
better equivocality can be reduced; media low in richness are best used when
communicating messages that are understood well and possess standard information

(Daft & Lengel, 1986).

Uncertainty increases as sections of an organization become more dependent on
each other (interdependence) (Daft & Lengel, 1986). Also, as differentiation between
organizational sections increases, equivocality decreases (Daft & Lengel, 1986).
Regarding nurse call centers, the nurse center and primary care providers become
increasingly interdependent but are somewhat differentiated; this state of affairs suggests
that potentially high levels of uncertainty and some equivocality can exist during
communication between the parties. This is complicated by the miyriad of patient issues
and problems; the focal point of comnmmication between the providers and nurses. In
order to decrease uncertainty and equivocality, when focusing on a patient issue, the

murse call center nmst commmunicate in a timely, accurate, usefiil, and concise manner.
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High quality comnmnication from the nurse call center links the patient, and the specific
issues at hand (acute episodic care as most urgent and preventive/advice issues as less
urgent), with the primary care provider that is ultimately responsible for their patient’s

Choosing communication channels and medis. Media choice is important.
Different channels of information flow can influence the receiver’s message processing
ability and ultimately, the satisfaction with the commmumication. Ambiguity, or
equivocality, influences media choice. When ambiguity is high richer media such as
face-to-fice commmmication will increase, whereas, unambigunous situations allow greater
use of memos, letters, and electronic channels (e-mail) (Trevino, Lengel, & Daft, 1987).
Equivocality is the major barrier confronting new media (Daft et al, 1987). Distance and
job pressare do increase the use of e-mail [and telephonic media] without as mnch regard
to media richness implications (Trevino et al., 1987). Electronic mail messages are sent
and received conveniently; time, distance, and physical space are less constrictive so this
media creates an environment that shares neither space or time (Barnes & Greller, 1994).
In urgent situations, however, lack of shared sense of time can be a problem. Since the
Trevino et al. (1987) article was published, where the author’s stated that new media
(such as e-mail and video-teleconferencing) should be used in unambiguous situations,
more recent research suggests otherwise. Walther, Anderson, and Park (1994) and
Schmitz and Fulk (1991) state that early theories of computer mediated communication
(CMC) were not very favorable toward the new media but this is no longer true. Schmitz
and Fulk (1991) comment on work by Markns (1987) that electronic mail is used in
highly ambiguous situations and used more by senior managers.

As computer assisted media becomes more prevalent, new media are more
accepted and used by organizations. Webster and Trevino (1995) place new media (e-
mail and voice mail) before written documents and after telephonic commmumications in
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the media richness continaum. D’Ambra and Rice (1994), in their work, have
constructed a revised continuum of media richmess as follows (more to less rich): 1)
face-to-face, 2) telephone, 3) voice mail, 4) email, and 5) business memo. This stance is
more accepted in light of new medis in the recent literature. For example, managers are
using e-mail to send equivocal messages today, where ten years ago they would have not
used e-mail for such communication. Although, electronic communication (email, voice
mail) associated with task performance only outperformed richer media in low
ambiguous situations (Valacich, Paranka, George, & Nunamaker, 1993).

Media richness theory may not be as straight-forward when considering new
media (CMC). Current social factors, situational contraints (distance for example), and
communication infrastructure greatly influence media richness today (D’Ambra & Rice,
1994). Reinforcing the social factors concept, Webster and Trevino (1995) found that
social influence contribute to new media use. Commmnicators using electronic media, or
new media, are more focused on the issue at hand than face to face groups who are more
focused on their ‘public’ selves (Valacich et al., 1993). More structured communication
tends to be more timely, accurate, and complete than less structured communication
mechanisms (Mohr & Sohi, 1995). Social information exchange in CMC is just as potent
and effective, over time, as face to face exchanges; the key element, time, [repeated
measures] influences positive rather than negative dimensions of communication
(Walther et al., 1994). Face to face communication allows the weaker position, in an
argument or stance, to make a greater argument than CMC (Spears & Lea 1994). Also,
Valacich, Paranka, George, & Nunamaker (1993) found that commznicators using new
media (e-mail) were not less satisfied with the information exchange experience than
communicators in face to face exchanges. Basically, timeliness, accuracy, usefulness,
and being concise directly relate to communication quality in traditional and new media
channels.
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As beneficiaries use the nurse call center to access the healthcare system and
providers of care depend on nurse call center commmumication to evaluate specific
beneficiary needs, the nurse call center becomes s focal point of the healthcare system;
all parties are interdependent. Additionally, each beneficiary, depending on the severity
of their health issue, whether they are calling for their child, and their specific situational
related factors (socioeconomic status, distance from health care facilities, and age as
examples), determine the level of uncertainty related to the episode that prompted the
contact of the nurse call center. Providers of care, likewise, have different levels of
uncertainty with each patient encounter. Since nurse call centers are becoming more
prevalent in the health care industry, effective commmicstion between the beneficiary,
nurse call center, and provider of care should reduce uncertainty and equivocality.
Centralization of nurse call centers, to achieve economies of scope and scale, requires
various automated approaches to documentation and comnmmmnication; media rich face-to-
face communication between the nurse, patient, and provider is impractical. The
situational reality implies that media richness theory has foundational implications for the
nurse call center. Nurse call center activities and interactions with beneficiaries and
providers span the continuum of uncertainty and equivocality; how this impacts
comnmnication quality is an important research question.

Health self - efficacy and commmmnication. A person’s perception of their ability
to successfully improve their health is the essence of health self-efficacy. Moore (1998)
found that a patient’s self-efficacy is positively related to communication satisfaction
with their health care provider and compliance with treatment regimens. Beneficiaries
with a high degree of health self-efficacy under a managed care healthcare system had the
highest degree of communication satisfaction (Moare, 1998).

Commmnication quality. What defines commmumication quality? Mohr and Sohi
(1995) state that the quality of communication is a8 function of completeness, credibility,
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accuracy, timeliness, and adequacy of information flows. Much of the literature suggests
that more informstion for decision making is better, but information that is not needed,
wanted or important to the decision at hand lowers communication quality perceptions.
Primary care providers need accurate and concise information that can be used in making
patient care decisions. Furthermore, depending on the urgency of the patient care
episode, providers need timely information pertaining to the triage and disposition of the

patient.

New media, also refered to as CMC, is changing the communication landscape.
Email is easy and efficient but can also overwhelm receivers of messages (Bames &
Greller, 1994). There are automated ways to make the quantity of messages manageable,
but excessive message content is at the control of the sender. New media increases the
speed of commumication exchange within an organization. Spatial distance, especially
remote work centers, are unencumbered when commmunicating by CMC (Wellman,
Salaff, Dimitrova, Garton, Gulia, & Haythomthwaite, 1996). New media (CMC) is fast,
efficient, and not effected by distance as long as the CMC infrastructure exists and is
reliable.

Nurse call centers rely on CMC and the telephone as primary conduits for
information exchange. CMC channels are less rich than the telephone channel that is less
rich than direct interaction with patients or providers. How nurse information exchange
using CMC and the telephone impacts commumication quality perception is a salient issue
regarding beneficiary and provider satisfaction with the nurse call center system.
Coleman (1997) recommends that demand management systems, specifically nurse call
centers, conduct quality audits, consumer and provider satisfaction surveys to
continuously validate and improve the system. Using communication research to
improve the nurse call center operations would be an effective way to advance healthcare
demand management systems. Determining the commmmication quality between system
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users, healthcare providers and beneficiaries, will allow nurse call center operations to
evaluate improvement opportunities.
Distance Learning Research Implications

Distance leaming research and operational experience can also be useful to nurse
call center improvement. This is specifically true considering reinforcing self-care in the
home and providing advice and medical information to patients over the telephone.
Distance education can be as effective as traditional learning (University of Idaho,
Engineering Outreach, College of Engineering, 1995). Distance educstion approaches
provide access to customers that normalily would not be accessing the system by
traditional means (Sediak, & Cartwright, 1997). Voice, video, data transmission, and
print are the primary methods of distance education delivery (University of Idaho,
Engineering Outreach, College of Engineering, 1995). Telephone contact can be used to
reinforce learning between the student and the teacher (Eddy, Bumett, Spaulding, &
Murphy, 1997). This is analgous to beneficiaries that attend a self-care class and then
access the nurse call center for additional advice or reinforcement; using the same
information in the class and reinforcing the information via the nurse call center improves
patient empowerment and continuity between the beneficiary and the health system. The
opportunities that distance education provide are limitless. Creativity, not technology, is
the only limiting factor (Sediak, & Cartwright, 1997).

Distance education research is in an infantile stage. However, nurse call centers
provide learning opportunities, reinforcement of selfcare, and appointment preparation
instruction to beneficiaries. How beneficiaries perceive interaction with nurse call
centers as a learning opportunity may depend on beneficiary distance (location) away
from healthcare facilities and their level of self-efficacy.
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Rationale and Hypotheses

The purpose of the study is to determine the level of commmumication quality
between patients (customers) and the nurse call center and providers of care and the ourse
call center from the patient and provider perspective. The quality of commmumication is a
function of completeness, credibility, accuracy, timeliness, and adequacy of information
flows (Mohr & Sohi 1995). Measuring the timeliness, accuracy, usefulness, and quantity
of communication provides a total picture of commumication quality. As patients differ
in education level, needs, experience, age, propensity for self/home care, health self-
efficacy, and various other factors, their assessment and perception of nurse call center
commumnication quality should differ.

Telephone triage, advice and appointments systems performing demand
management finctions in a structured protocol or algorithm system have high beneficiary
satisfaction and compliance rates, as well as, high levels of physician agreement
(concordance) with nurse recommendations (Brayden et al. 1997; Informed Access
Systems, 1995; Wolcott, Johnson, Phillips, and White, 1995; O’Connor, 1996; Poole et
al, 1993). Demand management systems support healthcare providers who are
responsible for their patient panels. Since primary care management increases continuity
of care, both the patient and the provider require timely information to make health
related decisions; the provider of care and the patient must be able to make decisions
about specific health needs based on information from the demand management system.
Information from the nurse call center, perceived by providers and patients as useful and
of high quality, is the catalyst for decision making that ultimately impacts patient care.
The provider’s perception of high quality commmumication, information that can be
credibly and readily used as knowledge for patient decision making, can be measured as
the difference between provider expectation and actual or perception of communication.
The greater the ideal versus actual or perceived commmnication quality, the less likely
providers will use and find value in the nurse call center’s information.



Hia 1: Healthcare provider’s ideal/required commmunicstion quality needs are of a higher

The nurse call center is the point of access mto the healthcare system; the ceater
starts the flow of events. The providers of care provide clinical direction to the nurse call
center. Although somewhat differentiated in the approach to care and responsibility in
the healthcare system, there is a large degree of interdependence between the murse call
center and the providers. This creates a general environment of uncertainty and potential
for equivocality. Quality commmmication between these entities should reduce
uncertainty and equivocality. The greater quality the commmmication tends to be, the
higher the measured scores of communication quality (timeliness, accuracy, and
usefiriness) and the lower the score for lack of quality (quantity); this depends on media
richness theory (media channel used) and distance (between beneficiaries, providers, and
the nurse call center). Several provider specialities, family practice, intemal medicine,
pediatrics, general practice, and non-physician providers (and to some degree obstetrics
and gynecology), are responsible for primary care management. Also, each of these
specialties receive medical traiming in different settings and with different approaches.
As each provider manages a patient panel, the level and degree of communication from
the demand management system and the provider must be measured to ensure that quality
communication leads to effective and efficacious healith care.

Determining the difference in commmunication needs of local and distant
physicians are impartant to further refine telephone demand management systems as
more beneficiaries access care through these types of mechanisms. Ensuring effective
commumication with the patient’s regular physician is one significant way to improve the
system (O’Connor, 1996). All healthcare system stakeholders mmst strive to improve



comnmmnication so that decision makers of the care process, the patient and responsible
provider, are satisfied with information exchange.

Information is transfered to providers of care via several potential routes.
Electronic mail, intranet printer (local area network [LLAN] data transfer), fax, and
telephone are the most often used. Provider specialty plays a major role in commuication
perception. For example, s pediatrician may have a higher general level of uncertainty
due to the potential of quick adverse outcomes in their patient population. An infant does
not have the ability to express illness or pain as an adult, nor does the child have the
biological capacity to endure disease as an adult. This one example illnstrates the
importance of provider specialty and media channel (timeliness and accaracy
specifically) in this study. The medical degree eamed, either Doctor of Medicine (MD),
Doctor of Osteopathy (DO), nurse practitioner (a masters trained provider), or a
physician’s assistant (PA), provides s general paradigm for the specific provider’s
practice style, method, and interaction in the healthcare system. The panel size, how
many patients/beneficiaries a provider is responsible for, should vary the needs and
perceptions of communication quality since more patients in a panel means less time for
the provider in general and more potential communication episodes from the murse call
center. Gender and age should add more specific detail to communication quality needs
and perceptions of providers. Lastly, how nmch the provider interacts with the nurse call
center impacts provider comnmmnication quality perceptions. Satisfying the providers of
care in the system by communicating well, the nurse call center becomes a value-added
extension of the provider. For nurse call centers in their demand management role,
commmication improvement begins with the call center. Commmmication improvement
will allow this high quality demand management system to increase presence as the
standard for entry into the healthcare system.



Ha 2: Differences in provider satisfaction with the quality of commmmication can be
attributed to the location of providers, provider speciaity and medical degree, panel size,
age of provider, gender of the provider, and the channel of information used with regard
to information provided by the nurse staffed telephone triage, advice and appointments
system.

Nurse call centers deal with a myrisd of patient issues. As the urgency of the
issue increases, so does the uncertainty and ambiguity [equivocality] of the situation
(Leprohon & Patel, 1995). Patient care is serious business, especially when the need for
care seems urgent. Reducing patient and provider uncertainty by providing high quality
communication should increase usefulness measures regarding the flow of information.
Also, equivocality reduction is 8 major goal of the nurse call center . Knowing what to
ask the patient, evaluating the response, retuming adequate feedback to the patient, and
relaying the issues of the patient episode to the provider in a timely, accurate, and concise
manner should result in high measures of timeliness and accuracy with low quantity
measures. The information is relayed to the patient by telephone in most cases. This
transfer of information using telephonic media is relatively high in media richness. But,
nonverbal queues cannot be evaluated and thus cannot help the nurse form a more
informed feedback response to the patient. This increases uncertainty and will result in
changes to communication quality measurement scores from the patient’s perception. As
patients access the nurse call center for advice, information, or routine type appointments,
situational urgency is decreased. These patients may perceive communication in a very
different light than patients who are acutely ill or who have sick children in a8 more urgent
situation. The caller’s relationship with the patient should skew the perception of
communication; calling for a child versus another adult would change the urgency,
uncertainty, and equivocality of the situation. Beneficiary category captures the access to
care priority that certain patient groups have within the healthcare system. Civilian and
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retiree groups are lower on the priority scale. Civilians understand this issne and expect
access problems. Retirees, however, feel disenfranchised from the healthcare system as
they perceive decreasing healthcare benefits over the past ten years. Typical research
variables, such as age, gender, and socio-economic class, may further define
communication perception in the beneficiary population. This study used sponsor
rank/grade of the military or federal employee as a measure of socio-economic class.

The higher the rank or grade (enlisted rank E-1 through E-9, officer O-1 through O-6 or
above, and civilian grade GS-1/2/3 through GS-15 or above) the higher the socio-
ecanomic class (more household income, usually higher levels of attained education, and
more maturity) of the individual or family. The propensity to administer self or home
care is important when measuring communication quality of a nurse call center. The
intent (or actual attendance) to go to a self-care class that is directed and implemented by
the health care system and the beneficiary’s level of health self-efficacy (high or low)
will have an impact on patient/beneficiary communication perception. Lack of
beneficiary initiative to attend a free self-care class and low health self-efficacy should
relate to lower perceptions of communication quality.

Ha 3: Differences in patient/beneficiary satisfaction with the quality of commmunication
can be attributed to the location of the patient/beneficiary, reason for call,
patient/beneficiary category, gender and age of the patient/beneficiary, sponsor socio-
economic status, healthcare self-efficacy, and self-care class attendance with regard to
information provided by the nurse staffed telephone tniage, advice and appointments

system.

Lastly, the nurse call center, using similar methods as that of distance education,
must educate patients, reinforce home/self-care, and prepare patients for visits with their
provider. This information must effectively flow to patients, as well as pass, to providers



that are in remote/distant locations. Both patients and providers that are not in the
vacinity of the nurse call center may perceive communication quality differently than
local stakeholders. Distance education is vastly becoming a popular method of
instruction, but when uncertainty and ambiguity are high (as issaes become more urgent),
the comfort (and thus perception of communication) level may contribute to perceptions
of decreased commmmication quality. This, if true, would decrease the timeliness,
accuracy, and usefulness scores and increase quantity scores for this group. Therefore,
telephonic communication (from the nurse call center and patient caller) may not be
media rich enough to decrease uncertainty and ambiguity within the communication
triangle (patient-nurse-provider) for the patient’s episodic care concems. This problem
should amplify due to patient comfort level (patient comfort with nurse call center) as the

distant patient accesses the nurse call center.



CHAPTER 3
Methodology

Overview

An ex post facto design (also called causal-comparative) was employed for this
study. The population was located in the U.S. Army Medical Department Activity in
Heidelberg, Germany (USAMH) and surrounding ten commmnities in the U.S.
Department of Defense central Gexmany Healthcare System (the USAMH Area of
Responsibility). The study included healthcare providers of primary care services and
beneficiaries of that region. Random assignment was not reasonable with a limited
number of primary care providers in the study. Also, farther restricting randomization,
beneficiaries were assigned to a specific community by the U.S. Army. A modified
Intemational Communication Association (ICA) survey instrument (a five-point bipolar
Likert-type scale design) (Goldhaber & Rodgers, 1979) was used as the basis of a final
instrament to determine provider ideal and actual (received) communication and patient
received communication. Commmnication quality is defined as a composite of the
timeliness, accuracy, usefulness, and quantity of information measures. The modified
ICA survey instrument gathered observations for each commmmnication quality component
using several questions specific to each component under study. The scores from each
question, specific to a component, were summed to give a composite component score.
Each component, known as survey dimensions in the instrument, had the same number of
questions in the survey. Survey data was gathered using a cross-sectional (Wiersma,
1995) design (one point in time). Figure 1 illustrates this concept, whereas, Figure 2
displays the analysis of covariance (ANCOVA) groupings or factors concept; Figures 3
through 5 illustrate the concepts of the hypeotheses.
S der and Partici

Hypothesis 1 and 2 participants. Sixty-three provider surveys were used in the
study (n = 63). 81% of the surveys were returned (69 of 85), however six could not be
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used. The ultimsate response rate was 74% (63 out of 85). The provider’s mean age was
38.873 years (standard deviation of 8.86 years) with a range of 27 to 65 years of age.
The mean panel size was 722.423 beneficiaries (standard deviation of 385.327) and the
mean number of nurse call center communication episodes was 108.222 (standard
deviation of 215.672). Seven of the sixty-three providers participated in the pilot survey
a year earlier. Table 1 shows the distribution of providers by group. There were a
limited number of specialties represented. For the dependent group t tests, the primary
care providers that also had specialty consultant responsibilites (Pediatrics, Internal
Medicine, and Ob/Gyn) were grouped together. The provider respondant descriptive
statistics for each question under ideal and actual conditions are provided in the results

section in Table S.
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Hypothesis 3 participants. A total of two lundred and forty - two surveys were

completed by beneficiaries who used the nurse call center (n =242). The response rate
was 39.41% (242 of 614 total sample) where 58.31% (358 of 614 total sample) of the
potential respondants were successfully reached by telephone. A success rate, those
respondants reached by telephone who participated in the study, of 67.60% (242 of 358)



was accomplished. The data was acquired throughout the study according to Table 2.
Table 3 shows the respondant group distribution. The respondant’s mean age was 31.39

years with a standard deviation of 8.65 years; the maximnm and minimum ages were 62

years and 19 years respectively. Seven (7) or 2.89% of the respondants said they had

taken this survey before. Appendix 4 contains the inferential statistical data and models.

Table 2. Data Collection Summary.

Bt | 35 | 48 | 3B | 48 | 3£ | 45
Reached

by 62 64 S5 77 41 59
. Total'Semgle | 102 %7 3¢ 88 10¥

Table 3. Independent Variable Data for Respondant Groups (n = 242).

Responses

Beneticiar
Careanry
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for (ol
Advice

Low A 29.75
Not 178 7231 | Yes 214 8843 | Middle 128 S51.65
Attended
Attended 67 27.69 | No 28 1157 | High 45 18.6
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The O’Brien (1981) Homogeniety of Variance test was conducted on the
beneficiary data. No significant difference was found in group (location and gender)

variances. The ANOVA results were F (2, 241) = 1.1008, p = 0.2282.

Demand management system background. The US Army Medical Department
Activity in Heidelberg (USAMH) is responsible for nine communities, approximately
73,000 beneficiaries, covering a 6,200 square mile area. All beneficiaries work in some
capacity for the US government (Department of Defense and State Department) or within
the North Atlantic Treaty Organization (NATO). All US beneficiaries are dependent on
the USAMH system to direct their access to health care. The managed care plan called
TRICARE Prime is the health plan most beneficiaries have choosen (85% and
increasing). Within this framework, USAMH is similar to a closed panel staff model
HMO. Beneficiary categories and summaries, as well as a regional layout by community,
are at Appendix 2. Eligible for health care, beneficiary categories are: active duty
military, active duty military dependents (family members of active duty military
members), US civilian employees, US civilian employee family members, retired US
military and their family members, and NATO (British, Dutch, Italian, Belgium, and
Canadian) active duty and their family members. All civilian and NATO beneficiaries
either pay directly for health care services or USAMH is reimbursed by third party
insurers or the foreign sponsoring government.

For the past decade, beneficiaries have accessed health care services through a
central appointments system manned by clerks. Telephonic triage did not occur. With
the implemetation of TRICARE (the managed care plan), primary care providers (PCMs)
are assigned to each enrolled beneficiary for purposes of primary care management. The
PCM serves as the system gatekeeper for each patient’s health care. As budgets are
reduced, beneficiary utilization of health services high, and no additional primary care



assets planned, USAMH realized that a demand management system had to be
implemented to place patients in the comect care setting at the appropriate time.
Historically, patients accessed the system through the emergency department. For one
time period, as reported by Hamilton (1997), where patients presented for 33,989
outpatient visits, almost 69% sought care at the Emergency Room. This trend is
consistent with the literature and illustrates the financial strain and lack of continuity of
care at USAMH. The demand management concept is one major initiative to correct this
problem. This system is planned to relieve pressure on primary care services while
maintaining care quality and increasing appropriate beneficiary access to health care.
The demand management system, called the Patient Access and Advice Line
(PAAL), operates twelve hours per week day and eight hours on weekends and holidays.
After hours, the calls are transferred to the Emergency Room. Registered nurses operate
the triage and disposition components of the system and work together with appointment
and information clerks who book appeintments, provide health plan, and other
information. Once a beneficiary calls the PAAL, the nurses use the HealthWise© Calil
Manager and Knowledgebase software package to triage the patient, determine a
disposition (self care in the home, appointments to various levels and sites of care, or an
urgent care situation requiring immediate attention), and relay that information to the
provider that is responsible for that specific beneficiary. Information is relayed to the
provider by CHCS (automated clinical system) patient record, CHCS Mailman, email,
fax, or telephone. Samples of nurse documentation are located at Appendix 3.
HealthWise© is the software package utilized in the PAAL system. The triage
component is more structured than a protocol system but not as rigid and time consuming
as a strict algorithm approach. The system contains reasonable structure but also depends
on the experience and expertise of the nurse utilizing the information. It is a database in a
Windows (HTL?7) plstform. Importantly, the HealthWise Knowledgebase© is a
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reference library of medical information available to the PAAL nurse and every clinic
site in the ten commumity region.

The call process consists of the following components: 1) the beneficiary calls; 2)
the nurse triages the patient using the HealthWise© Call Manager; 3) the nurse decides
upon a disposition with the patient (self care in the home, an appointment to the PCM, an
appointment to a specialist and the time frame, immediate appointment [emergencyl, an
appointment within twenty-four hours [urgent], an appointment within a week [routine}, a
speciaity appointment [urgent or routine], or a wellness [such as a physical exam]
appointment within the month); 4) the nurse prints the report (called a contact and case
report summaries) and notifies the patient’s PCM by email, fax, CHCS automated patient
record (called a t-con), or other expedient method, 5) the patient is “passed” to an
appointment clerk if necessary, 6) the appointment is booked and reviewed with the
patient, and 7) the call is completed. The nurse also has the option to book/schedule a
follow-up call to the patient. In all cases, the patient’s PCM is notified of the call, the
presenting complaint, and the disposition. The PCM has the authority to immediately
change the disposition. Call information and report summary samples are located in
Appendix 3. The PAAL murses were trained together to use the same communication and
provider notification procedures to communicate the patient call information to the PCM.

Provider involvement and patient panel management are the responsibility of the
PCM. The PCMs and specialist providers were briefed on the PAAL system and
implementation. Also, each specialty clinic reviews the HealthWise© information with
regard to the trisge process and advice given to patients. After review, the clinic provider
staff approves the information and structure or submits a change proposal to the clinical
supervisor of the PAAL, an experienced physician, where it is reviewed and if warranted,
approved by the medical director of USAMH.



B 1 Validi

The healthcare system in the study utilizes 3 managed care concept within a
health maintenance organization framework. Both patients and healthcare providers
move in and out of the area at approximately 35% per year. This personnel tumover, due
to two and three year overseas tours of duties, created a natural control for the project.
The system remains, for the most part, intact while the subjects rotate in and out of the
system. Since the pilot survey used Heidelberg area subjects, testing could influence the
actual study. The pilot was conducted one year before the study. Approximately half of
the pilot respondent providers have rotated out of the system having been replaced by
new providers.

Communication Quality ICA Survey Instrument
Components Dimensions & Questions

Timeliness C omponent . .
! <=Timeliness <——

Composite Score

Facessiveness Conponent

 om pl:\il(‘ NCore

Figure 1. Commmumication Quality Component Compeosite Score



Regarding differential selection of subjects, preexisting groups of providess, by
specislty, training, and location, were used in the study. The existence of the groups
were controlled as independent varisbles in the design (ANCOVA).

Since the study is not longitudinal, history and maturation (an event occurs that
distorts the groups under study over time) should not play a large role. Although, once
the self report survey data (providers) and telephonic surveying (beneficiaries) began the
regsearcher documented any change to commmnication flow in the system until all data
was gathered.

Instramentation mmust be considered. The telephone interviewers were briefed,
given instructions, and followed throughout the telephone surveying of beneficiaries to
limit interviewer bias. The provider survey was used for all provider data as the
beneficiary survey was used for all beneficiary data. Also, the nurses in the demand
management gystem provide the same information to providers consistently. This is
monitored by a quality assurance system where the clinical supervisor (a physician), the
nurse supervisor, and the author require each patient interaction to be printed, and
checked at random, before it is filed in the patient record. The hardcopy report of the
patient interaction is the same information that is sent to the provider. Since the nurses
were trained in a similar fashion and use the same database of healthcare information, the
beneficiaries (patients) are given the same information regardiess of the particular nurse

The healthcare system is a fairly closed system; similar to a closed panel, staff
model health maintenance organization (HMO). This fact strengthens internal validity
but limits generalizability to healthcare systems operating under 8 managed care
environment with similarity to an HMO system design.

External Validity

This study utilized a real healthcare system that trests real patients while meeting

the professional or national standard of health care. The system studied is evalusted by
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nstional criteria (Joint Commission on Accreditation of Healthcare Organizations) and
thus mirrors most healthcare systems. The fact that the system is basically a closed panel
staff model not-for-profit health maintenance organization gave the research project
strong ecological validity. Frey, Botan, Friedman, and Kreps (1991) define ecological
validity as research that reflects, or does justice to real life circumstances. Also, the
providers of heaithcare in the study were trained by their respective professional specialty
affilistion in the tradition of that particular specialty and carry the expectations,
standards, and bias as specialists in other healthcare systems.

Generalization, to the entire heaith maintenance organization beneficiary
population, is threatened by the study’s 39% response rate. Only beneficiaries that could
be contacted by telephone (home and work numbers were attempted in most cases) were
included in the sample. This fact imits generalization to managed care organizations and
weakens, to some extent, external validity for this study.

Design and Variables

The treatment for this ex post facto study was the relationship of the primary care
providers and the demand management system. The providers relationship was
proximity (local or distant with regard to the demand management system), specialty,
training, gender, and commumnication channel. For the beneficiaries, the treatment
consisted of beneficiary category, location (local or distant), self-care training, reason for
call, caller relationship to the patient (call for self, child, or spouse for example), and
family socio-economic status (expressed as rank/grade of sponsor).

Dependent Variables

The dependent variable is coommmication quality, determined by four dimensions
of commmmication, as found in the literature and specifically in the lntemational
Commmmnication Andit survey instrument (Goldhaber & Rodgers, 1979). The dependent
variables were acquired by survey instrament that was modified for this study. The four
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dimensions of comnmmication quality are: 1) timeliness; 2) accuracy; 3) usefuilness; and
4) quantity. The survey instrument and the development process are described later.
or ion Variabl

The regression variables for the study were provider panel size, mumber of
communication episodes, and provider age for hypotheses 1 and 2 and beneficiary/patient
age for hypothesis 3.
Provider panel size. Provider panel size was the number of patients the provider is
directly responsible for in the health system. The number of patients in a provider’s
panel range from 300 to 1500.
Provider age. The age of the provider.
Number of Provider Communications with the Nurse Call Center. Estimated number of
patient episodes that have been documented and sent to the provider.
Patient/Beneficiary/Caller Age. The age of the beneficiary/callex.
Independent Variabl
Provider location. Based upon the provider’s primary care work location, a provider was
considered distant if over 30 minutes drive or 30 miles or more from the PAAL. The
PAAL is located in Heidelberg. Local providers were located in Heidelberg and
Mannheim (Sandhofen/Coleman Barracks included in Mannheim). All other sites
(Babenhausen, Buedingen, Butzbach, Darmstadt, Friedberg, Hanan, and Stuttgart) were
distant.
Provider specialty. Specialties considered as primary care for this study included Family
Practice (FP), Intemal Medicine (IM), Pediatrics (Peds), General Practice (GP), and
Others. Others consisted of OB/Gyn and specialists that have quasi-primary care duties.
Training. Training relates to provider degree held. Providers were trained as Medical
Doctors (MD), Doctors of Osteopathy (DO), Nurse Practitioner (NP) which are Masters
Degree trained nurses, or Physician’s Assistants (PA).
Provider Gender. Gender of the provider.
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Channel of Communication. The channel of coommunication was the method or path the
information from the PAAL gets to the provider. The channels were email, CHCS
mailman (email in the sutomated healthcare system network), telephone, intranet fax
(LAN printer), fax, face-to-face, written in the patient’s record, or direct from the patient.
Caller Location. Pstient location that was local or distant where distant was over 30
miles or 30 minntes drive from Heidelberg. Patients/beneficiaries in the Heidelberg and
Mannheim commmumities were considered local; all others (Babenhausen, Buedingen,
Butzbach, Darmstadt, Friedberg, Hanan, and Stuttgart) were distant.

Reason for Calling. The patient’s reason for calling the PAAL. The reasons for calling
could be for advice, self-care instructions, for an appeintment, or general information.
Beneficiary Category. This relates to the status of the caller. The caller could be active
duty military, an active duty family member, a retiree or retiree family member, or other.
For purposes of this study, all North Atlantic Treaty Organization (NATO) military and
military family members will be grouped with U.S. active duty military and active duty
military family members.

Caller Patient Identified. Who the caller was that called the PAAL for medical help.
The caller could call the PAAL for themselves, a spouse, a child, or other.

Caller Gender. The gender of the caller.

Self-Care Class. Identifies if the caller has attended a self-care class or intends to go.
This class is given by the healthcare system and when the beneficiary completes the class
they are given a self-care instruction and information book to use at home.
Healthcare Self Efficacy. This is determined by a yes or no answer to a survey question.
The question asks the respondent if they feel that they can take care of basic healthcare
issues in the home.

Rank/Grade of Sponsor. The sponsor’s (usually the military member or federal civilian
employee and head of household) rank or grade that represents socio-economic status of



the family. The higher the grade/rank, E-8 and above, O-4 and above, and GS-12 and
above, the greater the socio-economic status of the family.

These independent varisbles, fisted in this section, were measured as nominal or
‘dummy’ varisbles.

Table 4. Regression and Manipulated Independent Variables for Hypothesis 1 & 2.

e | Nem

Local FP MD Male Faceto-
Provider Face
Distant M DO Female
Provider mail/rec

Peds NP Telephone

GP PA Fax/LAN

Other Patient
ANOVA - ANOVA - ANOVA - ANOVA - ANOVA— | Ragression- | Regression— | Regression -
2 Levels 5 Levels 4 Levels 2 Levels | S Levels

Tables 4 and 5 represent the independent variables in the study. Table 4
illustrates independent variables for the hypotheses associated with providers of care
expectations and perceptions of commmnication. The ANCOVA design allows
manipulated variables (ANOVA variables), shown with the associated levels or
possibilities for that particular variable, and quantitative variables (regression variables),
shown sas placeholders since the variable can be a wide range of possible ratio numbers.
Table § illustrates the independent variables associated with hypothesis 3. This table
shows the patient’s / beneficiary’s list of variables as both ANOVA and Regression
variables.
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Table 5. Regression and Manipulated Independent Variables for Hypothesis 3.

e > e ey

Local
Caller Advice Duty F1-E4
Military GS-2/3/4
Distant Not Self-care Female No AD Mil Middie
Caller Attended | Isstructions Family ES-E7
or General Member 01-03
Information GS 510
Appointment Retiree or Upper
Retiree ES-E9
Family 04-07+
Member GS11+
Advice for Other /
Self and an Civilian
Appointment
ANOVA- | ANOVA- ANOVA - ANOVA - ANOVA -~ ANOVA - ANOVA - Regremion-
Mamipuisted | Mamipuiste | Masipuisted | Msmipuisted | Mamipwisted | Mmmsipuisted | Mamipuisted | Quantitative
d
2Levels | 2 Levels | 4 Levels 2Levels | 2 Levels | 4 Levels | 3 Levels

Survey Construction

The survey instrument measures the quality of communication based on four
components or dimensions: timeliness, accuracy, usefulness, and quantity. Also, the
channel of information used in communication was sarveyed to provide richer and more
informative results. The survey was composed of closed-ended questions in a Likert-
type rating scale format. Ofnote, 8 major assumption of the study was that respondents



answered the survey questions honestly. As suggested by Weisberg et al. (1996), all
demographic questions were placed at the end of the survey.

The survey was developed through a pilot questionnaire, construction of the
modified survey, a pilot sarvey process, and remodification of the survey instrument.
Appendix 1 contains the survey instrument development information. The pilot
questionnaire and survey process solicited imput from healthcare providers, senior
healthcare administrative staff, and beneficiaries of the healthcare system. The ICA
Communication Audit survey instrament (Goldhaber & Rodgers, 1979) provided the
basis for the final instrument used in this study and strengthened the content validity
argument for the survey. A pilot questionnaire provided input into each dimension in an
open ended qualitative format (response rate of 76%); from this, a list of smrvey
questions were developed. After compiling and grouping the pilot questionnaire
(qualitative, open-ended format) mput, a pilot development survey was constructed to
gather input from providers, administrators, and customers of the healthcare system.
Once a sufficient number of pilot development surveys had been returned (=31;
response rate of 74%; 6 development surveys were returned late and were not used), each
potential question’s descriptive statistics (mean, median, and standard deviation) were
compared to each other and ranked. Also, a Spearman’s correlation matrix showing the
strength and magnitude of each question (per dimension) was performed. The questions
(four questions for each dimension ) with the highest means, while comparing medians
and standard deviations, were used to form the study’s survey instrument. The survey
development process summary follows:

e The ICA Commmication Aundit survey instrament (Goldhaber & Rodgers,
1979) provided the basis and dimensions of interest for the survey instrument.

o A pilot qualitative questionnaire was developed for each communication quality
dimension.
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o The pilot qualitative questionnaire was compiled to list several potential
questions for each survey dimension.

e A pilot development survey was developed that listed the potential questions.

o The pilot development survey’s input was compiled, descriptive statistics
computed, and Spearman’s correlation matrix developed to evalnate and choose the
sarvey questions.

* A survey was developed.

e A pilot of the survey instrument was conducted.

o The results of the pilot survey provided improvement opportunities, internal
consistency measures, and better methods for conducting the survey.

e The final survey instrument for providers of care and patients/beneficiaries was
developed.

The pilot survey consists of four questions for each of the four dimensions
(sixteen questions in all), channel of information flow questions, and general
demographic questions. Both positive and negative questions were used for each
dimension. Two positive and two negative questions comprise the response set for each
dimension. The negative questions, once completed by the subject, were reverse coded
by the researcher.

Once the pilot survey was developed, the Heidelberg area was used for a pilot
study to validate the survey instrament. Cronbach’s alpha, an index of internal reliability,
was used to determine if the survey, as constructed, was credible for use in the study.
Frey, Botan, Friedman, and Kreps (1991) as well as Udinsky, Osterlind, and Lynch
(1981) suggest that Cronbach’s alpha is an acceptable method of measuring internal
consistency or reliability since the test randomly pairs questions that measure the same
concept (or dimension) and measures the consistency of the pairings. Over the last
twenty years, referencing over four thousand instances of Cronbach’s alpha coefficient
use in the literature, the coefficients ranged from .06 to .99 with a mean of .77 and



medisn of .79 (Peterson, 1994). A Cronback’s alpha coefficient score over .70 for the
pilot (considering the lower sample size) and .77 or above for the study would be
considered reasonable and strong. Peterson (1994) states that self-administered surveys
achieve a higher Cronbach’s alpha coefficient than telephone (interviewer) administered
surveys. For this study, beneficiaries were surveyed by an interviewer over the telephone
so it is expected that the Cronbach’s alpha coefficient will be slightly lower than the
provider (self-administered) sarvey.

The provider and patient/beneficiary surveys are slightly different. Based on the
qualitative pilot questionnaire, wording was changed on the patient/beneficiary survey.
Both surveys measure the same commmmication dimensions. Both surveys are in
Appendix 1.

Pilot Survey and Findings

The pilot survey found that negative questions (questions posed in the negative)
were not reasonable, nor easily answered, over the telephone. Also, the providers had a
more difficalt time responding to the negative questions. In light of these findings, the
negative questions were converted to positive questions; ail final survey questions are
posed in the positive. The provider surveys proved to be unreasonably long. An
improvement, one that does not negatively affect internal consistency, to the survey was
completed by reducing the provider survey from four questions per dimension to three.
Initially, the telephone survey was to be conducted by PAAL receptionists (appointment
clerks). The author prepared the PAAL receptionists for the telephone survey but quickly
found that internal validity could be threatened (instrumentation) since the receptionists,
part of the PAAL team, wanted only positive beneficiary feedback and each receptionist
asked questions in a somewhat different but still, slanted fashion. This required the
author to solicit the Patient Advocate (one person), Patient Liaisons (two persons), Health
Plan Specialists (four persons), and Red Cross volunteers (two persons), employees of the
healthcare system but not PAAL team members, to conduct the telephone survey.
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Internal validity was strengthened by this change. Another issue was beneficisry/patient
survey time. Surveying patients at the end of a nurse interaction seemed reasonable at the
onset but actually was not reasonable. Patients who called the PAAL usually were ill, or
had an ill family member, and did not respond well to survey questioning. Knowing this,
the patient was called and given the survey 48 to 72 hours after the PAAL interaction.
This worked better and fostered more carefully considered responses.

The Cronbach’s alpha measures for each dimension of the provider survey were
low for the accuracy dimension due to the small sample size (1=12 with a response rate
of 80%). A larger sample size, such as in the study, will increase internal consistency.
The Cronbach’s alpha measures, by dimension, for the provider survey instrument
follow: 1)timeliness =.7596, 2) accuracy =.5662, 3)usefulness= 8871, and 4)
quantity = .9244. The provider survey instrument used three questions per dimension to
compute the internal consistency measurements.

The Cronbach’s alpha measures for each dimension of the patient/beneficiary
survey instrument were sufficient based on a sample size of 56 respondents (156 with a
response rate of 78.8%). The Cronbach’s alpha measures for the patient/beneficiary
sarvey instrument follow: 1) timeliness=.9224, 2) accuracy =.9149, 3) usefulness =
927, and 4) quantity = .7765. The patient/beneficiary survey instrument used four
questions per dimension to compute the internal consistency measurements. The final
survey instraments for providers and patients/beneficiaries are shown in Appendix 1.

The summary of pilot survey findings are below:

o Three questions per dimension for the provider survey are sufficient.

o Patient/beneficiary surveys should be completed 48 - 72 hours after PAAL
interaction.

e PAAL team members should not conduct the telephonic survey; use other

interviewers.



¢ Branching logic over the telephone does not work well; telling the respondent that the
scale is a rating from 1 to 5 is better, faster, and less confusing.
¢ Negative questions in the survey were confusing; each question should be positive.

Table 6. Data Collection Timeframes for Study.

Actusal *

* Pilot study conducted in Heidelberg only.

Data Analysis

Empirical data were measured using descriptive statistics. Inferential analysis
was performed using a dependent group t test for hypothesis 1 (ideal versus actual
commmumnication quality) and a nonorthogonal analysis of covariance (ANCOVA) for
hypothesis 2 and 3 (communication with regard to group) by utilizing an algorithm
(Maxwell and Delaney, 1989; Rodgers, 1997). Basically, the algorithm calculates the
regression/quantifable variables first, retains the significant variables (eliminates these
variables for the ANOVA/ manipulated variables), then uses the Appelbsum and Cramer
Method with the O’Brien adaptation for the ANOVA/manipulated variables to find the
significant variables in each model. The Applelbaum and Cramer Method, with the
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O’Brien adaptation tests each manipulated variable, eliminating other variables, and the
interactions of manipulated variables to detect the best model that significantly fits but is
also parsimonious. The O’Brien adaptation handles potential suppressor variables in
each model The Appelbaum and Cramer method with the O’Brien adaptation summary
for an ANCOVA follows:

e Test the quantitative variables while eliminating the manipulated variables
o f quantitative variables are significant, retain them in model
e [f quantitative variables are not significant, remove them from model
e Test the Interaction (y) of manipulated variables in the presence of main effects
o If significant, stop and adopt fall model.
e [ not significant, then remove the interactions from the model
e Example: SSR(y | o, B)
e Do eliminating tests:
o [Ifsignificant, then adopt manipulated variables
o If one is significant adopt that variable
o [Ifneither is significant do both ignoring tests
e Ignoring tests
e Ifboth are significant adopt either but do not know which
o [If one is significant adopt that effect
o [Ifneither is significant adopt Ho: Y= +e
e The O’Brien Adaptation: tests for suppressor variables
e One or more manipulated variables were never tested

o if one is significant, test it in an ignoring test



o ifit is significant, adopt model with that manipulated variable
e if not significant, then adopt the two main effect model.

* Note: During the model comparison process, the F ratio and probability of the
findings mmst be considered.

The ANCOVA design tested for differences by group, such as the Family Practice
Medical Doctors (MD) and Doctors of Osteopathy (DO) from Internal Medicine MDs
and DOs and by location (remote from the demand management system versus local).
Each dependent variable (timeliness, accuracy, usefuiness, and quantity) was analyzed
with a separate ANCOVA. Typically, this design has higher power than an ANOVA.
More important for this stady, the ANCOVA has the freedom to change the slope of the
prediction line for each group in the study. So, the prediction line “fits™ the observed
data for each group (given that the groups are different with regard to commmumication
needs) with less error. As the linear relationship between the regression variable (called
covariate in ANCOVA designs) and the dependent varisbles becomes stronger, there is
Iess prediction error in the ANCOVA design than an ANOVA method. Since this study
attempts to find ideal and actual commmunication quality, with regard to provider
specialty, location, and training and beneficiary location, this methodology serves as a
more accurate and sensitive framework for determining results of interest. In summary,
the ANCOVA design allows a prediction line for each group in the study that better
represented the empirical data and thns was a more powerfil method for this research
since smaller effects were detected than in an ANOVA design.

An ANCOVA design was appropriste for this study considering Type I and II
error rates. Since this research used an ex post facto design, homogeniety of variance
could not be assumed. This issue is of concemn primarily for the beneficiary respondants.
To test for homogeniety of variance, the O’Brien (1981) r transformation test was
performed. The r transformation utilizes a regular ANOVA, on transformed data, to test
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for differences in variance and “appears tobe: a) robust to departures from normality, b)
easy to apply..., c) relatively powerful, and d) generalizable to factorial designs with
equal and unequal mxmber of observations in the cells” (O’Brien, 1981). An
insignificant r transformation ANOVA, failure to reject the mull hypothesis, reasonably
assures homogeniety of variance. The O’Brien homogeniety of variance test was
performed on the beneficiary data set by using the independent variables of gender and
localtion. Power of the statistical test (Type II) considering research design depends on
the sample size. Both designs have essentially equal power according to Maxwell and
Delaney (1989). In terms of Power (Type II error), an ANCOVA design was preferred.

The analysis for Hypothesis 1 measured the resalts of primary care provider’s
ideal communication quality from the PAAL and actual commmmication quality.
Descriptive statistics for each component of commumication guality, timeliness, accuracy,
usefiilness, and quantity, were produced for the ideal and actual commumication quality
components. To find significant difference, at the alpha = 0.05 level, a dependent group t
test with no hypothesized difference inferentially tested each ideal communication quality
component to the actual component. The pair-wise or dependent group t test was
performed by isolating groups (such as local and distant, family practice and internal
medicine, and MDs and DOs, for example) and inferentially tested the ideal to actual
commmmication. Both the ideal and actual commmmnication quality components were
acquired by the survey instrument.
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Figure 2. Research Design: ANCOVA Design Concept.

After the Patient Access and Advice Line (PAAL) had been operating in each
community for at least thirty days, the survey was given. The number of PAAL
communication episodes, an independent variable, will control for varying amounts of
time the PAAL had been operating in each community with beneficiaries and providers.
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Figure 3. Research Design Concept: Hypothesis 1.



For hypothesis 2, to achieve Power of .80 with a = 0.05, for five to six factors
(levels), a minimum correlstion of .4, and an effect size (d) of 0.75, the sample size
should reach 8 minimum of n =31 (for five factor (level)) and n = 34 (for six factor
(level), whereas a Power of .50 for the same criteria requires a sample size of =19 to
=21 (Maxwell & Delaney, 1989). The factors or levels, for hypothesis 2, are listed in
priority of interest: 1) provider speciaity, 2) location, 3) provider training, 4) provider
gender, 5) provider age, 6) panel size, and 7) channel of commmumnication. Since the study
was limited to a relatively set number of providers, reaching the required sample size was
difficult for some factors. This issue will be discussed in the results and imitstions

v

sections.
Dependent Varisbies Independent Varisbies
Provider |jLocation|] Panel Provider
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“Pimeliness -IM Distant Male &
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. . -GP >30 min
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Figure 4. Research Design Concept for Hypothesis 2.




For hypothesis 2, to achieve Power of .80 with o = 0.05, for five to six factors
(levels), a minimum correlation of .4, and an effect size (d) of 0.75, the sample size
should reach a minimum of n =31 (for five factor (level)) and n = 34 (for six factor
(level), whereas a Power of .50 for the same criteria requires a sample size of =19 to
=21 (Maxwell & Delaney, 1989). The factors or levels, for hypothesis 2, are listed in
priority of interest: 1) provider specialty, 2) location, 3) provider training, 4) provider
gender, 5) provider age, 6) panel size, and 7) channel of communication. Since the study
was limited to a relatively set number of providers, reaching the required sample size was
difficult for some factors. This issue will be discussed in the resuits and limitations

sections.
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Figure 4. Research Design Concept for Hypothesis 2.
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Hypothesis 3 data was gathered from the survey instrument. The modification
was tailored to beneficiaries/patients that use the PAAL. Empirical data was gathered
after the demand management system had been activated for a minimum of three months.
Starting at a random time of the day during PAAL operation, survey data was acquired
using a systematic sample (Frey et al., 1991) by telephone using the Patient Advocate,
Liaisons, and volunteers who questioned the patients. The questions were asked 48 to 72
hours after the patient completed the interaction with the PAAL. For the pilot, the
interviewer utilized a branching format that is easier to use on the telephone (Weisberg,
Krosnick, & Bowen, 1996) to question the patients. Branching breaks down the question
where a respondent either agrees or disagrees, then the clerk further asks for the extent of
the agreement or disagreement for each survey question. The pilot study found that
branching did not work well in operation so respandents were told that a rating scale
from 1 (very little extent) to 5 (very great extent) would be used to answer the questions.

The PAAL communication procedure was monitored by the author/researcher and
the nurse supervisor to detect changes in information transfer and channel of media used
for the duration of the study. If a quality improvement was warranted, the change was
implemented and documented in the research.

For hypothesis 3, to achieve Power of .80 with a = 0.05, for six factors (levels), a
minimum correlation of .4, and an effect size (d) of 0.75, the sample size should reach a
minimmm of n = 34, the ANCOVA is the best method for this study (Maxwell &
Delaney, 1989). The factors or levels, for hypothesis 3, are listed in priority of interest:
1) reason for call, 2) location of caller, 3) patient category, 4) caller gender, 5) self-care
class attendance, 6) health self-efficacy level, and 7) rank/grade of sponsor denoting
socio-economic status of the patient or family. Caller age is a regression variable of

interest.



51
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Figure 5. Research Design Concept for Hypothesis 3.
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CHAPTER 4
Results

Hypothesis 1

Hypothesis 1 focused on provider satisfaction with communication quality as
information flowed to the provider from the nurse call center. The hypothesis stated that
there was a significant difference in provider ideal (required/ expected) commumication
quality and actual commamication quality. By matching ideal scores with actual scores

The internal consistency measures of each dimension regarding the “ideal”
condition, as determined by Cronbach’s Coefficient Alpha, were 0.75 for timeliness,
0.93 for accuracy, 0.89 for usefiilness, and .72 for quantity. Peterson (1994) suggests
that an internal consistency score of 0.77 is reasonably strong. The timeliness and
quantity dimensions were slightly below the 0.77 imternal consistency score, but not by a
considerable margin. The internal consistency measures of each dimension regarding the
“actual” condition, as determined by Cronbach’s Coefficient Alpha, were 0.72 for
timeliness, 0.93 for accuracy, 0.89 for usefulness, and 0.60 for quantity. For the actual
condition considering the 0.77 internal consistency guideline, the timeliness dimension

scored slightly below and the quantity dimension score was well below the target score.

Table 7. Ideal and Actual Commmmication Quality Descriptive Statistics Per Question.

e Note: T =Timeliness; A = Accuracy, U = Usefuiness; Q= Quantity; the mumber corresponds to the
dimension question in the survey instrament.
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Comparing the ideal to the actual scores of each dimension using s dependent

group (pair-wise) t test, all four dimensions had significant differences. Since the
pediatric, internal medicine, and Ob/Gyn groups had small ssmple sizes, they were
combined using the logic that these providers had primary care duties, as well ss,
specisity consultant responsibilities. Family practice providers were compared separately
and combined with general practice providers to form the primary care group. These
results suggest that providers perceive a need for higher quality comnmmication from the
nurse call center. Tables 8 through 11 reveal the t test comparisons for each respective

Table 8. Timeliness Dimension Comparisons: Ideal and Actual Commmmication Quality.

Statisti
Ideal

Observations 63

Mean 12.4762

af 62

t statistic 10.9112

probability 0.0000

| (two tall)

Statistic Primary

Care Duties
With
Idesl

Observations 21

Mean 12.9048 8.0476

o 20

t statistic 6.5841

probability 0.0000




Table 9. Accuracy Dimension Comparisons: Ideal and Actuat Commmmicstion Quality.

Statistie Care Only
- Idesl Actusl Ideal Actual
Obeervations 63 63 42 42
Meas 13.3333 | 10.7778 13.2381 11.0238
e 62 41
 statistic 8.0104 5.3674
probabilicy 0.0000 0.0000
| (two tall)
Statistic Care Duties Only
With
Ideal Actusl Ideal Actual
Observations 21 21 25 25
Mean 13.5238 | 10.2857 13.3200 10.9200
o 20 24
t statistic 7.0025 4.4567
probabilicy 0.0000 0.0002
(two tail)

Quality.
All Providers |-
Statistic
Ideal Actual

Observations 63 63
Mesn 12.3651
ar 62
t statistic 7.3166

0.0000
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Table 11. Quantity Dimension Comparisons: Ideal and Actual Communication Quality.

Hypothesis 2 focused on finding perceived differences i scores for actual
communication quality dimensions by provider groups and determining distinct linear
pattems using selected quantitative (regression) variables. Provider groupings consisted
of specialty, location (local or distant to the nurse call center), training, and gender.
Quantitative variables consisted of provider age and namber of prior murse call center
commmnication episodes.

The ANCOVA inferential statistical test for each coommunication quality
dimension was performed on the provider sample (n = 63). Providers ranked the
frequency of commmnication media channels used by the nurse call center to transfer
information to the providers. The channels of commmnication media



utilizstion/frequency rate from high to low nse was: 1) email; 2) written; 3) from the
patient; 4) telephone; 5) intranet CHCS mailman (internal email); 6) fax; and 7) face-
to-face. The top media channel, email, is considered moderate in media richness while
the second, written, is low in media richness (D’ Ambra & Rice, 1994; Daft & Lengel,
1986).

Timeliness dimension. The timeliness dimension scores captured provider
communication speed perceptions of patient episodic information from the nurse call
center to the provider. The interest was in provider group differences and linear pattems
conceming information speed.

The timeliness dimension inferential statistical test did not support the altemate
hypothesis; the null hypothesis was not rejected. Table 12 illustrates the finding. The
grand mean for this dimension was 8.25 with a standard deviation of 2.53 (n = 63). The
high R square statistic suggests that the fall model’s independent variables accounted for

most of the variance of the dependent variable (the timeliness composite score).

Table 12. Timeliness composite dimension fall model ANCOVA resuits.

Sowrce daF _Sum of Squares: | MeanSquare | ¥ Vaime P
- Miodek 49 359.3550 7.1871 224 0.0648
. Ervor 13 38.5815 3.2151
Carvected 62 397.9365 R square =
Total 0.9031

Using the model comparison methodology, even though the full model did not

support the alternate hypothesis for this dimension, the independent variables of location

and age of provider proved to be solid predictors for timeliness as illustrated in Table 13.
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The reduced model was Timeliness Composite Score = Location + Provider Age + error.

Table 14 shows the group means for the reduced model’s predictor variable (manipulated

variable).

Table 13. Timeliness composite dimension redunced model resuits.

a = »@ 1 Y ey R S-SR
49.9551
347.9815

397.9365

431

8.2540 2.5334
9.1200 2.6508

TIMELINESS DIMENSION COMPOSITE MEAN
SCORESs:
LOCAL & DISTANT PROVIDERS

DISTANT

Figure 6. Timeliness Dimension: Mean Scores of Local and Distant Providers.
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TIMELINESS DIMENSION COMPOSITE: PROVIDER GROUPS
by AGE MEAN SCORE
12 ¢ — —_
1+
i 10 +
5595
[ ] 3
g8 °
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<40 40 - 50 > 5
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Figure 7. Timeliness Dimension: Score by Provider Age.

Distant providers and providers over the age of fifty scored higher in the
timeliness dimension. The full model failed to reject the nuil hypothesis but the rednced
model supported the alternate hypothesis.

Accuracy dimension. The accuracy dimension scores captured provider
communication accuracy (reliability of information to be true) perceptions of patient
episodic information from the nurse cail center to the provider. The interest was in
provider group differences and linear patterns conceming information reliability.

The accuracy dimension inferential statistical test did not support the alternate
hypothesis; the null hypothesis was not rejected. Table 15 illustrates the finding. The
grand mean for this dimension was 10.78 with a standard deviation of 2.22 (n =63). The
R square statistic revealed that the full model accounted for a large portion of the

dependent variable’s variance.



Table 15. Accuracy composite dimension full model ANCOVA results.
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Source L 3 Samof | MeanSquare ¥ Valee P
. Squares
Moded 49 256.4287 5.2332 1.40 0.2577
Ervor 13 48.4601 3.7277
Coyected 62 304.8389 R square =
Total 0.8411

Using model comparison methodology, no independent variables met the test of

significance. The best predictor for the accuracy dimension composite score was the
grand mean for this study.

Usefulness dimension. The usefulness dimension scores captured provider
communication usefulness (information serves a purpose) perceptions of patient episodic
information from the nurse call center to the provider. The interest was in provider group
differences and linear patterns concerning information usefulness.

The usefulness dimension inferential statistical test did not support the alternate
hypothesis; the null hypothesis was not rejected. Table 16 illustrates the finding. The R
square statistic points out that the fill model accounted for a large portion of dependent
variable variance. The grand mean for this dimension was 9.25 with a standard deviation

of 2.63 (n = 63).

Table 16. Usefulness composite dimension full model ANCOVA results.

Source daf Sum of Mean Square PValee P
Squares
Model 49 367.4409 7.4988 1.61 0.1749
Error 13 60.4956 4.6535
Carrected 62 427.9365 R square =
Total 0.8586




Using model comparison methodology, no independent variable met the test of
significance. The best usefulness dimension score predictor was the grand mean.

Quantity dimension. The quantity dimension scores captured provider
communication adequacy perceptions of patient episodic information from the nurse call
center to the provider. The interest was in provider group differences and linear patterns
conceming information adequacy of communication flows.

The quantity dimension inferential statistical test supported the alternate
hypothesis. Table 17 illustrates the finding. The R square statistic revealed that the full
model accounted for most dependent variable variance. The dimension’s grand mean

was 7.86 with a standard deviation of 2.48 (n = 63).

Table 17. Quantity composite dimension full model ANCOVA results.

Source df Som of Mean Square F Valoe P
Sguares
Maodel 49 400.9460 8.1826 4.29 0.0032
Error 13 24.7683 1.9053
Cosrected 62 425.7143 R square =
Total 0.9418

Using a model comparison methodology, the independent variables location,

specialty, number of communication episodes with the nurse call center, age of provider,

and interactions of commmumication episodes with location, specialty, and age proved to be

solid predictors for the provider’s quantity dimension composite scores. Over half of the

variance in the dependent variable was accounted for in the reduced model. The reduced

model was Quantity Composite Score = Location + Specialty + Number of

Commumication Episodes + Provider Age + Communication Episodes*Location +

Communication Episodes*Specialty + Communication Episodes*Age + error. Table 18




61

illustrates the reduced model while table 19 shows the means of the reduced model’s

significant variables (manipulated variables).

Table 18. Quantity composite dimension reduced model results.

QUANTITY DIMENSION COMPOSITE: PROVIDER LOCATION MEAN

SCORES
o 10—
3§9'§ -
s2%5f ~——
S865+
<] 6 +——
LOCAL DISTANT

Figure 8. Quantity Dimension Composite: Means for Local and Distant Providers.
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Figure 9. Quantity Dimension Composite: Provider Specialty Group Means.

QUANTITY DIMENSION COMPOSITE: PROVIDER COMMUNICATION EPISODE
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whrbobhobiebors

Quantity COmposite Scors

i HESTNNY ST . : s
f

<10C 10-19C 20-49C 80-99C 100-199 >200C
Episodes Episcdes Eplecdes Episodes c Episcdes
Episodes

Provider Group by Communication Episode Num ber

Figure 10. Quantity Composite Mean Score by Communication Episode Quantity.



QUANTITY DIMENSION COMPOSITE: PROVIDER AGE GROUP MEANs
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40 - 50 > 50
Provider Age Group

Figure 11. Quantity Composite Mean by Provider Age Group.

Providers who were local, internal medicine and ob/gyn specialties, had fewer
prior comnmmnication episodes, and were in the forty to fifty year old age group scored
lower than other provider groups. Since a lower quantity score revealed higher quality
for this dimension, these groups perceived higher quality regarding quantity of
communication from the nurse call center.

Hypothesis 2 summary. The data analysis for hypothesis 2 showed that a reduced
model for the timeliness dimension supported the alternate hypothesis. The full model
for the quantity dimension rejected the null hypothesis in favor of the alternate hypothesis
and found that a reduced model had stronger support for the alternate hypothesis. The
analysis of the accuracy and usefalness dimensions failed to reject the null hypothesis;
the accuracy and usefulness dimension’s grand means were the best predictors of



Hypothesis 3

Hypothesis 3 focused on beneficiary perceptions of nurse call center
communication within the four dimensions of communication quality. For beneficiaries
that accessed the murse call center, location, reason for call, beneficiary category, gender,
socio-economic status, self-care class attendance, and health self-efficacy were variables
used to group and find distinctions in beneficiary perceptions of nurse call center
communication quality. Also beneficiary age was used as a quantitative variable for
determining linear patterns in comnumication quality scores.

The beneficiary survey instrument internal consistency measures of each
dimension, determined by Cronbach Coefficient Alpha, for the study were 0.83 for
timeliness, 0.93 for accuracy, 0.93 for usefulness, and 0.66 for quantity. The quantity
measure, using 0.77 as a reasonable Cronbach Coefficient Alpha measure (Peterson,
1994), would be considered low. Quantity dimension question number three (Q3, survey
question 15) and four (Q4, survey question 16) showed the lowest internal consistency.
The other dimensions showed high rates of intemal consistency. Statistics for the

individual questions for the beneficiary survey were computed in Table 20.

Table 20. Individual question statistics for the beneficiary survey instrument (n = 242).
CQu . T il B R Aol AL -F A L A

Mean 3.98 3.85 4.08 4.00 4.10 4.11 414 4.07

Mode 5 5 5 5 5 5 5 5

Sed.Dev. | 107 | 118 | L13 | L18 | 107 1 105 | 196 | L10

e RN Erid 4 o

Mean | 405 | 391 ] 409 ] 412 | 256 ] 193 | 238 | 211

Mode S 5 5 5 1 1 1 1

Std. Dev. 112 L18 L13 L14 143 L15 133 129

e Note: T =Timeliness; A = Accuracy; U = Usefulness; Q = Quantity; the nmumber corresponds to the
dimension question in the survey instrument.



supported the altemate hypothesis. The full model inferential test results are presented in
Table 21. The grand mean for this dimension was 16.21 with a standard deviation of

3.54 (n = 242).

Table 21. Timeliness dimension full model ANCOVA results.

Sowrce daf Sam of Mean Squsre F Vaine P
Squares
Model 82 1282.7788 15.6436 1.43 0.0293
Exror 159 1744.8907 10.9742
Carrected 241 3027.6694 R square =
Total 0.4237

Using a model comparison approach, the best model incinded the independent
variables gender and health self-efficacy as presented in Table 22. The reduced model
was expressed as Timeliness Composite Score = Gender + Health Self-Efficacy + exror.

Table 22. Timeliness dimension reduced model results.

Sewrce ar Sum of Mean Sguare F Value P
Squares
Model 2 223.0648 111.5324 9.50 0.0001
Erver 239 2804.6046 11.7347
Corrected 241 3027.6694 R square =
Total 0.0737

Males scored significantly lower than females in their perception of timeliness, as
well as, individuals with lower health self-efficacy scored lower than those with higher
health self-efficacy. When gender and health self-efficacy are combined, the male low

health self-efficacy group scored the lowest. Table 23 presents the findings.



Table 23. Group means for the reduced model timeliness communication quality
dimension.
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Figure 12. Timeliness and Gender Mean Scores.
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Figure 13. Timeliness and Health Self-Efficacy Mean Scores.
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Accuracy dimension. The accuracy dimension inferential statistical test supported
the alternate hypothesis. The full model inferential test results are presented in Table 24.
The grand mean for this dimension was 16.72 with a standard deviation of 3.74 (n = 242).

Table 24. Accuracy dimension fall model ANCOVA results.

Sowrce af Sum of Mean Square F Vaine P
Squares
Model 82 1433.0824 17.4766 1.43 0.0279
Error 159 1941.3680 12.2097
Corrected 241 3374.4504 R square =
Total 0.4247

Using a model comparison approach, the best model included the independent

variables beneficiary category, location, gender, self care class, and the interactions of

location with beneficiary category and location with self care class. These results are

presented in Table 25. The best-fit model was expressed as Accuracy Composite Score =

Beneficiary Category + Location + Gender + Self Care Class + Location * Beneficiary

Category + Location * Self Care Class + error.

Table 25. Accuracy dimension reduced model results.

Soarce af Sum of Mesn Square F Valae P
Squares
Model 10 331.8605 33.1860 2.52 0.0068
Error 231 3042.5900 13.1714
Corrected 241 3374.4504 R square =
Total 0.0984

Males scored significantly lower than females in their perception of accuracy. As

well, retired individuals and active duty military scored lower than other groups. Civilian

and civilian family members scored higher than all other beneficiary groups. Local
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civilian beneficiaries scored highest on this dimension, while local retired persons scored
lowest. Table 26 presents the findings for the sccuracy dimension.

Table 26. Group means: reduced model accuracy communication quality dimension.

Growp » Mean Standard Deviation
Grand Mean 242 | 16.7231 3.7419
' Miale 77 | 158871 3.7478
Female 165 | 17.1273 3.6811
| Beneficiary Category - Givilians 27 | 173400 | 28531
Beneficiary Category - Active Duty 83 16.4575 3.7722
. Beuneficisry Category - Active Duty 120 | 16,8860 3.6452
Fawily Member
Beneficiary Category - Retired 12 14.3333 5.7228
Local Beneficiariecs 155 | 168642 3.6450
Distant Beneficiaries 87 16.437S 3.9389
Local Civilisns 21 17.9048 30316
Local Active Duty 64 17.1250 2.9196
Local Active Duty Family Member 72 | 166111 3.9166
Local Retired 5 12.8000 7.3280
Distant Civilians 6 17.5000 1.9149
Distant Active Duty 30 15.0333 4.9024
Distant Active Duty Family Member 42 | 173571 3.1143
Distant Retired 7 16.2500 2.6300
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Figure 14. Accuracy and Beneficiary Category Mean Scores.
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Figure 15. Accuracy Composite Means by Location.
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ACCURACY DIMENSION COMPOSITE & GENDER
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Figure 16. Accuracy Composite Mean by Gender.

Usefiilness dimension. The usefilness dimension inferential statistical test

supported the alternate hypothesis. The full model inferential test results are presented in

Table 27. The grand mean for this dimension was 16.59 with a standard deviation of

3.79 (n =242).

Table 27. Usefulness dimemsion full model ANCOVA results.

= Sowce [ dF | Semcf |"MesmSquare | EValee | 2 P
- MipdE 82 1609.9521 19.6336 1.69 0.0025
Hror . 159 1846.7256 11.6146

‘Cocrectod 241 3456.6777 R square =
-Fotak - 0.4658

When comparing models, the best-fit model included the independent variables

for gender, beneficiary category, socio-economic class, age (regression variable), and the

interactions of gender with socio-economic class and age with beneficiary category. The
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finding is presented in Table 28. The best-fit model was the reduced model expressed as

Usefulness Compesite Score = Gender + Beneficiary Category + Socio-Economic Class

+ Age + Gender * Socio-Economic Class + Age * Beneficiary Category + error.

Table 28. Usefnlness dimension reduced model results.

Sowrce df Sems of  MeawSquare | F Value P
Squares :
Model 12 421.5165 35.1264 2.65 0.0024
Error 229 3035.1612 13.2540
Corvected 241 3456.6777 R square =
Total 0.1219

Males scored significantly lower than females in their perception of usefulness.

Individuals in the middle socio-economic class scored lower than those in the lower or

higher socio-economic classes. When combining gender and socio-economic class, the

male middle socio-economic group scored lowest. Table 29 presents the findings.

Table 29. Group means: Reduced model usefalness communication quality dimension.

Growp Mean Standard Devistion
Grand Mean 242 | 16.5868 3.7872
Male - T7 | 155974 4.1176
Female 165 | 17.0485 3.5421
Low Socio-Economiic Class 78 | 173410 | 3.2821
Middle Socio-Economic Class 121 | 162397 4.1029
| Higher Socie-Economic Class | 43 | 16558% | 3.6794
Male Low Socio-Economic Class 25 16.8000 3.0414
. Miale Middie Socio-EcomomicClass | 42 | 145952 | 44615
Male Higher Socio-Economic Class 10 | 16.8000 4.1846
- Female Low Socio-BcomomicClass | 53 | 17.3019 3.4058
Female Middie Socio-Economic Class | 79 | 17.1139 3.6338
 Female Higher Socio-Feonemic Ciass | 33 | 164848 | 3.5805
Civilian Beneficiary Category 27 | 17.2800 3.2980
_Active Duty Military Beneficiaxry €at | 83 | 164897 | 37581
Active Duty Family Member Ben Cat | 120 | 16.6579 3.
| Retived Beneficiary Category L 12 | IATTI8 | 5.739T
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Figure 17. Usefilness Composite Scores by Age Grouping.
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Figure 18. Usefulness Composite Scores by Beneficiary Category and Age Trend.
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Figure 19. Usefilness Composite Score and Beneficiary Category.
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Quantity dimension, The quantity dimension inferential statistical test did not
supportt the altemate hypothesis. The fiall model inferential test results are presented in
Table 30. The grand mean for this dimension was 8.88 with a standard deviation of 3.55
(n=242). A lower score for this dimension was interpreted as higher in comnmmication
quality; excessive flows of information received higher scores. The grand mean was the

Table 30. Quantity dimension full model ANCOVA results.

Source dr Sam of Mean Sqguare FValse P
_Squares
Model 82 958.2337 11.6858 0.89 0.7111
. Exror 159 2078.0473 13.0695
Corrected 241 3036.2810 R square =
Total 0.3156
Hypothesis 3 summary. The best-fit models for each dimension, not including

the quantity dimension that did not have significant findings, are:

1) Timeliness Compaosite Score = Gender + Heslth Self-Efficacy + error;

2) Accuracy Compeosite Score = Beneficiary Category + Location + Gender + Self

Care Class + Location * Beneficiary Category + Location * Self Care Class + error; and

3) Usefulness Composite Score = Gender + Beneficiary Category + Socio-Economic

Class + Age + Gender * Socio-Economic Class + Age * Beneficiary Category + error.
Hypothesis 3 was partially confirmed. The fall models for three of four

dimensions had significant findings in sapport of the alternate hypothesis. The

independent variables for the best fitted models for the three significant dimensions (the

reduced models) are offered in Table 31.



Table 31. Significant variables for commnunication quality dimensions for hypothesis 3.
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ACCURACY GEN - BCAT - Beneficiwy | LOC - Location SCC - Self Care
Gender Category Class
USEFULNESS GEN - BCAT - Beneficisry SEC - Socio- AGE
Gender Category Economic Class
Ind Var 3 2 1 1
Repetiti

Gender, overwhelmingly, predicted communication quality for beneficiaries in

this study; beneficiary category also proved to be a solid predictor. Health self-efficacy,

location, socio-economic class, self-care class attendance, and age, respectively,

predicted specific dimensions for beneficiary perceptions of commmunication quality.



76

CHAPTER 5
Discussion

The discussion of the results and recommendations are presented in order for each
of the three hypotheses. The conclusion of the discussion, research implications, and
limitations sections provide an integrated closing for the study.
Hypothesis 1

Hypothesis 1 focused on provider satisfaction with communication quality as
information flowed to the provider from the nurse call center. The hypothesis stated that
there was a significant difference in provider ideal (required/ expected) communication
quality and actual commmnication quality. In comparing provider ideal commmmnication to
actual communication from the nurse call center, all dimensions (timeliness, accuracy of
information, usefulness, and quantity) revealed significant differences. The finding was
powerfully significant, most had probabilities of 0.0016 or less, across all providers and
provider groups. The quality of information providers ideally want from the nurse cail
center is of considerably lower quality when actually delivered to the health care
provider. Information is not received fast enough, or with sufficient accuracy and
usefulness, and the information is not concise. This suggests that the interdependent
relationship (decisions and events that determine patient flow) that causes uncertainty and
equivocality has not been adequately addressed.

These findings are from one healthcare system. However, the health system used
a nationally recognized automated nurse call center documentation package. It secems
imperative that if providers are to depend on nurse call centers for patient information
that their communication needs must be met. The goal should be for the murse call center



to meet and eventually exceed provider expectations for commmmnication. For the nurse
call center to improve commmmnication quality, each provider should be an integrated
component of the system. That means that providers should be asked to contribute to the
documentation quality control process. The murse call center must tailor docamentation
to provider needs. Knowing what each provider / provider specialty group wants is the
key to improving provider commumication quality satisfaction. This is done by frequent
interaction with providers by the nurses in the call center so that commmnication and
documentation requirements become known within a trusting environment. As for
timeliness, faster communication is necessary. Working as a team, the providers, the
provider’s nurses in the clinic, and the nurses in the call center nmist set standards and
protocals for appropriate and efficient use of quicker media channels (such as the
telephone). Not only is this a process issue but a structural issue; the comnmmication
infrastructure may need improvement to facilitate quicker information flow. It may be as
simple as speed dialing systems and dedicated provider (in clinic) telephone lines with
frequently checked voice mail

Lastly, to meet provider ideal communication requirements, each provider should
have a thorough orientation to the murse call center and leam the realistic bounds that the
nurses mnst work within. As an expectation (ideal) reduction strategy to improve
provider satisfaction with the communication quality and flow, this approach may
improve the provider relationship with the nurse call center. A mmtually beneficial
relationship will create an environment where providers market the nurse call center to

their patients, and patients can depend on the nurse call center to quickly, accurately, and



concisely comnmmicate to providers information that contains useful patient episodic
data.

Recommendations. First and foremost, providers and their clinic staff and the
nurses in the call center nmst become a team. Becoming an educated and knowledgeable
contributing team member must be the paramount internal concemn next to the team goal.
The team’s goal is to provide patient care services to keep beneficiaries healthly and get
ill or injured beneficiaries well. The commmmication process is key to the central goal
and the paramount internal concern. However, this creates an unsolveable problem
without internal operation education. Educating the patient about the health system’s
access mechanisms, healthly behaviors, and various other healthcare related topics is the
responsibility of the providers, the provider’s staff, and the nurses in the call center. It
only makes sense to educate each other so that beneficiaries perceive a unified and
seamless system. The provider, the provider’s staff, and the nurses in the call center,
must know each other’s operation, standards, protocals, and the unique aspects of each
interdependent component of the system. Formal orientation and annual updates (as a
minimum) of the nurse call center and clinics’ operations will assist in educating each
other and becoming a team.

Frequent interaction and feedback are essential to the education process. This
feedback system should be continuous and formatized. One method to ensure feedback is
random peer and provider review of communication flows. About five to seven percent
of episodic patient information can be randomly selected for review. The clinic staff
member (nurse preferably) and provider should review the information and provide
constructive feedback to the nurse call center. The provider directed feedback should
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then be used in a formal (monthly as a saggestion) process improvement program that all
call center nurses can participate in and learn from.

Daft and Lengel (1986) found that increasing the richness of media channels can
assist in reducing uncertainty and equivocality for interdependent groups of people.
Email and written channels were the most frequently used in this study to transfer
information. It is essential to determine the strata of provider comfort with information
flows. The strata of provider comfort is a function of patient episodic urgency and
information importance and thus, determines what channels of information to utilize to
transfer information to the providers. Since providers are responsible for patient care,
urgency of information mmst be determined by providers and known to nurses in the cail
warranted. For example, internal medicine providers may want telephone contact with
the nurse call center for all calls from diabetic patients under 21 and over 62 years of age,
regardless of why the patient called. Some providers may dislike or feel uncomfortable
with email and prefer other methods of commumnication.

Creating an efficient and educated team within the healthcare system is the
essence of improving provider satisfaction with nurse call center commmmication quality.
Assessing provider needs, educating each other, implementing changes based on
constructive provider feedback, and selecting more appropriate media chanrels are
essential to improving provider satisfaction with nurse call center comnmmication. The
nurse call center must initiate the actions consistent with these recommendations to

improve their value to the healthcare industry.



Hypothesis 2

Hypothesis 2 focused on finding differences in provider perceptions for actual
communication quality dimensions by provider groups and determining distinct linear
patterns using selected quantitative (regression) variables. Provider groupings consisted
of specialty, location (local or distant to the nurse cail center), traiming, and gender.
Quantitative variables consisted of provider age and number of prior nurse call center

The analysis of each dimension of communication quality revealed that timeliness
perception could be predicted by provider age and location and that quantity of
information perception could be predicted from provider location, specialty, mumber of
commmunication episodes from the nurse call center, and age. The accuracy and
usefulness dimension finding showed no provider group distinction. Importantly, the
media channels that nurses used most to communicate with providers were relatively low
in media richness (email and written) or from the patient (a third party in the nurse to
provider communication sequence).

Timeliness dimension. Regarding the timeliness dimension, distant providers
perceived higher quality than local providers. Distant providers (those practicing more
than 30 miles from the nurse call center) were mostly limited to the email media channel
to receive nurse call center communication. Local providers expected more timely
information. More timely information could be supported by decentralizing the nurse
call center into each clinic so that the nurses are closer to the providers. However, the

economies of scope and scale would make a nurse call center very imefficient.
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Depending on the spread, over distance, of providers that depend on the nurse call center,
centralizing or decentralizing the nurses are a consideration when information timeliness
is paramount.

An altemative approach may be a patient and provider friendly compromise
between cost/operation efficiency and patient care. Nurses and staff that work directly
with providers in the clinic could be the provider’s link to nurse call center information.
By creating a ‘real-time’ operation where urgent patient callers could be transferred
directly to the clinic murse, timely and face-to-face communication with the provider
could be realized. Since most nurse call center clinical assessment tools are automated,
patient “urgency/transfer’ criteria can be inciuded in the hypertext that is used by the
nurse in the call center. The important aspect of this approach is ‘sending’ the on-line
patient file and episodic documentation to the nurse in the clinic as the patient call is
transferred. Also, the clinic nurse and staff must be well informed and trained on the
nurse call center operation and the software package used by the call center.

Timeliness of information directly impacts the need to reduce uncertainty and
equivocality; speed of feedback and speed of information relate to media richness level as
documented by D’ Ambra and Rice (1994) and Daft and Lengel (1986). As provider age
increased, the study found that a higher quality level for the timeliness dimension was
perceived. Additional research will have to answer why this finding came to light.
Further research may find that older providers feel more comfortable with a slower pace
of information flow or that older providers have lower timeliness expectations or that

they simply do not regard the nurse call center as a valueable asset to their practice.



and usefulness dimensions of communication quality did not significantly differentiate
provider groups. After analyzing commmumication quality perceptions of primary care
providers that have specialty duties (pediatrics, internal medicine and Ob/gyn), those who
tend to care for patients that have more severe conditions, their perceptions did not differ
from providers with primary care duties.

Quantity dimension. The more concise, yet usefiil, the information is, the more
vaiuable the nurse call center commmmications will be. Quantity perceptions differed
among distant and local providers. Local providers perceived a higher level of quality
especially to distant providers, would be an improvement to the system. Provider
specialty groups scored the quantity dimension differently. Pediatricians perceived the
quantity to be the most in excess, followed by general practice, family practice, internal
medicine, and Ob/gyns who perceived the communication to be the most concise (higher
quality). Simply, providers are very busy; their time is at a8 premium. Developing
systems and processes to ensuring concise, yet adequate, patient episodic information
flow from the nurse call center to the provider are critical to increasing nurse call center
value in the eyes of the provider. Again, creating a constructive provider feedback
system focused on nurse call center communication quality improvement is critical to
determining proper information gquantity.

Hypothesis 3
Hypothesis 3 focused on beneficiary perceptions of nurse call center

communication within the four dimensions of communication quality. For beneficiaries
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that accessed the nurse call center, location, reason for call, beneficiary category, gender,
socio-economic status, self-care class attendance, and health self-efficacy were variables
used to group and find distinctions in beneficiary perceptions of nurse call center
comnmmnication quality. Also beneficiary age was used as a quantitative variable for
determining linear pattemns in commumication quality scores.

Beneficiaries in this study accessed their healthcare system by interacting with a
nurse call center. Of the four components of communication quality, three dimensions
had significant findings. The quantity dimension revealed that none of the groups
perceived differences. The most substantial finding was attributed to gender
differences. Males had significantly lower means of more than 2 to approximately 1.5
scale points, across the dimensions of timeliness, accuracy, and usefialness when
compared to females. This indicates that males perceived a much lower level of
commmmication quality when interacting with the nurse call center. This supports the
claim that females tend to take the lead in family health issnes; this may be due to their
comfort in communicating with the healthcare system. In this study, females called the
nurse call center about 70% of the time compared to males.

Beneficiary category revealed an interesting finding. Retired beneficiaries tended
to perceive a lower commmmnication quality level than active duty military who perceived
lower quality than active duty family members and civilian beneficiaries. Retired
beneficiaries may take longer to adjust to this new component of the healthcare system
than younger beneficiaries; retiree discomfort with the nurse call center as the healthcare
system’s access mechanism may have resulited in lower quality perceptions. Each



dimension, however, showed improvement possibilities for nurse call center
communication quality from the perception of beneficiaries.

Timeliness dimension. Gender and health self-efficacy proved to be the best
predictors for perceptions of timeliness. Males perceived quality at significantly lower
levels than females. Also, the group with low health self-efficacy perceived timeliness
quality at significantly lower levels than the high health self-efficacy group. Males with
low health self-efficacy perceived the lowest level of timeliness quality than any other
group.

Creating improved processes to facilitate more timely information for males and
beneficiaries with low health self-efficacy should not be a duanting task. Speeding up
the patient interaction process will increase the communication quality perceptions for
these groups. One approach is to increase the frequency of contact but with a shorter
duration of actual call center interaction. Identifying those beneficiaries who have low
health self-efficacy (just ask them if they feel comfortable about taking care of basic
health issues themselves) and following up with those patients will increase their
communication quality perception. Nurses should place follow-up calls to beneficiaries
that are identified to be in these categories during low volume call times. The goal is to
increase the level of reinforcement to the beneficiary. These groups’, males and
beneficiaries with low health self-efficacy, perception of the lack of timeliness may stem
from their agonizing about calling the nurse call center about a problem they have had for
a while. By building trust and reinforcing healthy behavior, their apprehension should

decrease and they will call as problems present, not after several days of living with the
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problem. This is a high value-added solution that positively impacts marketing, clinical,
and patient health self-efficacy issues.

The lack of differences among socio-economic class, self-care class attendance,
location, and reason for call as predictors of this dimension provides information to nurse
call center operations. For these groupings, timeliness was not an issue.

Recommendations. Improvement opportunities for this dimension are with males
and those with low health seif-efficacy; a shorter interaction with the beneficiary, quick
and frequent feedback schedules, and prompt service will improve quality perceptions for
this dimension for these groups. By directing or funneling advice and information calls
to low density/load/volume calling times, urgent and clinical assessment/triage calls can
be handled quickly by focusing all resources during high density/load/volume times.
Receptionists or appointment clerks should screen for caller/patient needs and have
advice and information calls followed up by the nurse at low volume periods (an
administrative triage). Of course, follow up calls promised mmust be conducted as soon as
possible (remember to verify the caller’s telephone number at the time the follow up call
was promised) by the appropriate nurse call center team member. As caller urgency
increases (an increase in uncertainty and ambiguity from the caller perspective), such as
an acute problem requiring a same-day appointment or calls involving episodic issues
with infants and young children, caller waiting time becomes crucial to beneficiary
perceptions of timeliness. Mechanisms and processes that determine immediate level of
urgency, path for problem resolution, and caller desire (advice, same-day appointment,
information, etc...) will efficiently create a system that reduces uncertainty and
ambiguity for beneficiaries. Male beneficiaries should be included in the screening



suggestions should improve timeliness perceptions.

Accuracy dimension. Gender was a significant predictor of beneficiary accuracy
dimension scores. Males scored significantly lower than females in their perception of
accuracy. As well, retired individuals and active duty military scored lower than other
groups. Civilian and civilian family members scored higher than active duty family
members, who scored higher than active duty and retired persons. Local civilian
beneficiaries scored highest on this dimension while local retired persons scored lowest.
Over all, local beneficiaries scored slightly higher than distant beneficiaries living thirty
or more miles from the nurse call center.

This dimension ties with beneficiary trust in the heaithcare system. Retired persons,
and to some extent active duty military beneficiaries, trust the system less with reductions in
benefits looming (some say actual reductions in benefits have occurred). This equates to
lower accuracy dimension scores. Here, telephonic commmumnication does not allow nonverbal
cues to be interpreted by the nurse. A media channel with a higher level of richness cannot
be utilized easily, so nurses should build trust through more frequent follow-up calls, using
better listening skills, and remforcing positive heaith behaviors. A better process for
effective listening is: 1) stop, 2) listen, 3) ask questions, 4) paraphrase content, and 5)
paraphrase feelings (modified from Beebe & Masterson, 1997).

Another powerful strategy that can be used to increase the accuracy of beneficiary
perceptions is to use the beneficiary’s healthcare provider as a reinforcer of the nurse cail
center information. This strategy, however, requires a close partnership between the
providers and the nurse call center. The discussion provided earlier illustrated how to
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‘partner’ with providers that are dependent and use the nurse call center as an interdependent
component of their practice. Providers and their staff in the clinic should reinforce to the
beneficiary the value of the nurse call center and the information that the nurses provide.
Also important, the provider should explain that all beneficiary episodic call information is
sent from the nurse call center to the provider and reviewed. This demonstrates to the
beneficiary the close conmection between the provider and nurse call center and, over time,
accuracy perceptions should improve. This process starts with nurse call centers reaching out
to providers to build their trust first, then beneficiary trust will follow. Trust relates directly
to perceptions of accuracy and reliability of the nurse cail center information throughout the
commmnication process and network. Trust is built by consisteat and truthful information but
also, in large part, by reducing uncertainty and ambiguity.

Recommendations. As groups (in this case, the nurse call center team, provider, and
patient caller) increase in interdependence and share similar process responsibilities,
uncertainty and ambiguity increase. Reducing uncertainty and ambiguity are accomplished
through trust building processes, empowerment, and partnering strategies that are implanted
systematically between the nurse call center and providers in the heaithcare system.

Usefulness dimension. This dimension describes how a beneficiary perceives
comnmmnication to be useful to them and their health concerns. Males scored significantly
lower than females in their perception of usefulness. Individuals in the middle socio-
economic class scored lower than those with higher and lower socio-economic status.
When gender and socio-economic class are combined, males in the middle socio-
economic class scored lowest as compared to females in the lowest socio-economic class
who scored highest in this dimension. As found by Moore (1998), government managed



care beneficiaries were most sstisfied with commmnication with the healthcare system;
these patients were mostly in lower socio-economic strata. In this regard, this study
supports the Moore (1998) findings for the low socio-economic class for govemment

Interestingly, reason for call was not a significant factor in predicting the
dimension score in this commmunication component. Callers who were gathering
information, advice, or needed an urgent appointment for themselves or another family
member did not stand out as a group. The fact that the nurse call center was the only
access mechanism for an appointment and the easiest source for healthcare system
information may have created similar perceptions and variance across these groups. As
long as the expected beneficiary need was met, an appointment, information, and/or
advice, the nurse call center interaction was perceived as usefnl

Quantity dimension. No independent variables significantly found any group
difference, nor was a significant linear trend found in this study for the quantity
dimension. Since the scores were relatively low, the nurse call center in the study
achieved a good quality score from beneficiary perceptions regarding quantity of
information. I is important to note that this dimension, however, scored low in intemnal
consistency measures. This fact could have obscured any possible significant finding.
Conclusion

To improve the nurse call center and the healthcare demand management system
as a whole, communication quality must improve between the nurses, providers, and
beneficiaries. The responsibility is on the nurse call center to improve. Both providers



of care and beneficiaries have patterns that can be used as starting points for
improvement processes that will lead to higher quality communication.

Providers perceived a significant difference between ideal and actual
commmmication. Timeliness, accuracy, usefulness of information, and quantity of
information require improvement. Substantial orientation and working with the providers
who depend on the nurse call center are required to fine tune and improve the current
pattemn of documented patient episodic information. An improvement effort that incindes
providers is the next logical step. Future studies should concentrate on finding the best
documentation pattern that is considered the highest, yet efficient, quality of
communication from the providers perspective. A study that is part of a peer/provider
review of nurse call center communication progfam will provide findings that can suggest
specific information requirements conceming beneficiary episodic call documentation
and providers ideal/required information. Future study should differentiate provider
specialty and their specific communication requirements.

Provider groups differed on perceptions of timeliness and quantity of information.
Tailoring documentation and commmunication to these findings will improve nurse call
center communication quality. Continnous monitoring of provider communication
quality perceptions will allow individual nurse commmnication improvement.

Beneficiaries provided important information for the nurse call center
commumication quality improvement process. Retired persons and males should be given
special care while interacting on the telephone with the nurses. In this study, most retired
persons were beneficiaries who were retired from the military and involved in their
second career. The retiree in this study should not be confused with the over 65 years of



age MEDICARE population. Tailoring nurse commmnication and actively pursuing
relationship building strategies targeted to the specific group findings from this study will
improve the quality of nurse call center commumnication and benefit the patient more by
improving outcomes of the care process. Strategies for these groups include:
1) spending time for more frequent yet quick nurse follow-up calls; 2) reviewing
instructions given by the nurse; and 3) limiting individnal call time on each telephone
call. Mailing information (after nurse interaction) may be a useful strategy to improve
trust, foster beneficiary empowerment, achieve better outcomes, and increase
communication quality perceptions with these groups. Identifying individuals that
belong to ‘improvement’ groups (low health self-efficacy, retiree, and possibly gender)
on the telephone will be a challenging task; however, improvement opportunities begin
with this step. Building an automated file along with the electronic patient call record
would be a quick way for nurses to identify callers who meet the criteria of the targeted
commmumnication quality improvement groups. Once repetitive calls are received by
beneficiaries in these improvement groups, pattems can be determined and operational
strategies can be refined. Once a group of ‘improvement’ beneficiaries are identified, a
specific nurse comnmunication strategy can be implemented. A follow-on study could
concentrate on finding commumication and telephone interaction strategies that are
successful in improving commmumication quality perceptions and health outcomes for
these groups. Nurses with several years of experience in call center operations should be
consulted in developing successful strategies.

Lastly, provider reinforcement of the nurse call center as a valuable tool cannot be

overemphasized. The healthcare system, with the nurse call center as the access point for



91

beneficiaries, depends on providers, the nurse call center, and most importantly patients,
to interact, make informed decisions, and communicate well. Additionally, self-care
classes for beneficiaries can provide reinforcement of nurse call center importance and

improve the beneficiarys’ healthcare self-efficacy.

commmunication quality, from the provider and beneficiary perspectives, can be presented
as themes for inmediate customer perception improvement. This mnitidimensional
sammary offers general improvements for murse call center operations.

Providers need to be oriented to the specific nurse call center that they depend
upon for management of their patient panel. Once oriented, providers mmst be solicited
for communication improvement opportunities. This constructive improvement initiative
should be systematically integrated into clinical and nurse call center operations with a
focus on quick and frequent feedback (nurses in call center and provider and their staff).
The closer and more efficient, through disclosure, establishment of trust, and relationship
building, the provider/clinic — murse call center team becomes, the greater the
outcomes.

As providers increasingly interact and receive information from the call center,
communication quality perceptions tend to decrease for providers in the middle of their
careers (40 to 50 years of age). For the youngest and oldest providers, a general
statement is difficult to make. It seems logical that as providers become accustomed to
nurse call center comnmmication that they become more imbedded in their perceptions of



quality (high and low quality). Again, a systematic improvement program, based on
provider feedback that is used to initiate positive change, will be welcomed by providers.

Primary care providers with specialty responsibilities (internal medicine,
pediatrics, and Ob/gyn) tend to perceive grester communication quality as details about
the patient episode are documented thoroughly. This generalization seems valid since
these providers’ patients tend to create an environment of greater uncertainty and
ambiguity due to their age, conditions, and comorbidities. Detailed documentation and
quick information flow, based on patient driven protocols, are valued by these provider
groups.

Beneficiary perceptions of total commmumication quality are directed by two
variables. Gender and health self-efficacy are prominent predictors of a beneficiary’s
perception of call center commmunication quality. Females perceive mmch greater quality
than males. Beneficiaries with high heaith self-efficacy perceive greater communication
quality than those with low levels of heaith self-efficacy.

Identifying opportunities to increase male communication perceptions are
paramount for the call center. Reinforcement, frequent feedback, and empowerment
techmiques that are aimed at building trust between the call center and the male
Two immediate steps should be taken to improve male perceptions: 1) encouraging
males to attend a health system sponsored self-care class (a class that emphasizes the call
center ss 8 value-added patient resource) and; 2) provider reinforcement of the nurse call
center directed at the patient. These initiatives must be established and maintained as on-

going endeavors.
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Beneficiaries with low health self-efficacy need to be identified by the nurse call
center (the health system needs to know as well). Asking beneficiaries if they are
comfortable in taking care of basic health care issues in the home and if they have and
use health self-care references are simple methods to assess a patient’s level of heaith
self-efficacy. Once patients are identified, a systematic program of patient reinforcement,
feedback, and trust building must be initiated to improve comnmmication quality
perceptions. This approach will also improve the potential of more efficient utilization of
heaithcare resources by this patient group, as well as, clinical outcomes.

In summary, improvement begins with the nurse call center reaching out to
providers to form a more integrated and efficient team. Targeting improvement
possibilities and creating programs, based on beneficiary groups, must also be initiated,
developed, and maintained by the nurse call center. Increasing the vaiue of the nurse call
center is at the heart of these improvement initiatives.

This study provides a foundation for nurse call center commmmication quality
improvement. Regarding the levels of competence in commmmication, as documented by
Beebe and Masterson (1997), unconscious incompetence (we do not know we do not
know) can be replaced by conscious incompetence (we know we do not know) and
finally move toward conscious competence (we know how to perform a skiil but nmst
consciously think about it) and unconscious competence (performance of a skill is second
nature).

Limitati

This study was performed in a managed care system that greatly resembles a

health maintenance organizstion; using findings outside of this environment may not



contribute to significant improvements in communication quality for other systems.
Providers in this study had patient panel sizes that were less than 2000 patients;
suggestions for improvements should not be used wholeheartedly outside of this range.
Providers in certain specialties (pedistrics, intemal medicine, and Ob/Gyn) were not
adequately represented in the sample.

Beneficiary commmmnication quality improvement suggestions, as determined from
the findings, should only be strictly considered within the beneficiary age range of the
group of subjects (from 19 years old up to age 62). Also, small sample sizes for the male
and female low healthcare self-efficacy groups and retired persons are to be noted.

R b Fmplicsti

The findings of this study call into question, offer mixed support, or wholey
sapport previously published studies. This study provides a serious starting point for
conunumication quality improvement for nurse call center operations. Follow-on studies
will provide greater insight into specific issnes addressed in this study.

Provider and beneficiary satisfaction. Physician aggreement and patient
satisfaction with nurse call center recommendations were found to be high by Brayden et
al. (1997), O’Comnor (1996), Informed Access Systems (1995), Wolcott et al. (1995), and
Poole et al. (1993). This study questions the all encompassing conclusions of support by
these previous studies of nurse call centers. While some provider groups perceived a
higher level of commmmication quality than other groups, every provider group was not
satisfied with the commumication quality when comparing ideal to actual commmmication.

Patients also differed in communication quality perceptions. Males especially perceived



much lower levels of communication quality and thus, were not entirely satisfied with
mrse call center commmnication.

Documentstion and communication. Bell (1996) presented the need for real time
documentation while Glasper and McGrath (1993) concluded that accurate and concise
documentation was required for ail nurse call center operations. O’Connor (1996) and
Wolcott (1996) both suggested that timely and accurate communication between
providers, patients, and the nurse call center was invaluable in achieving adequate
provider and patient comfort levels for the longevity of call systems. All of these
findings and suggestions were supported by this study’s findings. Timeliness, accuracy,
and quantity dimension findings from this study contribute to previous authors’
suggestions and requirements for nurse call center success.

Media richness. Daft and Lengel (1986), Daft, Lengel, and Trevino (1987),
D’Ambra and Rice (1994), and Walther et al. (1994) suggested that the proper media
channel used from the continuum of media richness contributes to uncertainty and
ambiguity reduction between interdependant groups who have overlapping
responsibilities. Since this study’s media channels were naturally limited to mostly email
and written (communication to providers) channels and the telephone for beneficiary
communication, previous studies and published documents could not be used to solidly
interpret research implications. However, logical conclusions support the theory that
media richness does play a part of commumnication quality perception. In the area of trust
and relationship building, the nurses in the call center do not have the advantage of full
paralanguage feedback. The limited feedback potential offered by the most utilized nurse



call center media channels requires more frequent interaction between all parties in the
communication process in order to overcome low commmumication quality perceptions.
pIMMUNICation qus aroeptions Moore(1998)f0md

that beneficiaries in a managed care health system with a high level of health self-
efficacy had the highest degree of communication quality. This study confirms that
females with high heaith self-efficacy had the highest level of perceived commmmication
quality. Yet, females with low health self-efficacy perceived a greater degree of
timeliness than males with high or low health self-efficacy. The overall groupings of low
and high heaith self-efficacy beneficiaries fully supports Moore’s (1998) findings but the
interaction of gender, in this study, offers a different perspective and insight into
findings offered by Moore (1998) seem to be supported.

Nurse call center value. The increased prevalence of nurse call center operations
within managed health care raises a critical question for practitioners and scholars. What
is the value of the murse call center? Ifbeneficiaries and healthcare providers are not
satisfied (communication quality perceptions impact over all system satisfaction) with
this approach to demand management, then are the clinical outcomes, efficiency changes,
and marketing potential of the nurse call center worth the operational and “perception’
costs? A cost-benefit analysis (quantitative as well as qualitative) that captures these
issues will be important for fiture research efforts. In this study, technology and
interpersonal (high-tech versus high touch) levels should be identified and compared to
differing systems. Another issae revolves around the demand management fimction of

nurse call center operations. For the cail center, if rationing care and profit are the
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primary incentives versus appropristeness and patient quality of care, then either federal
or state regulations rather than the market place (market share) may dictate the
operationsl standards. A study that compares nurse call centers across various for-profit,
not-for-profit, governmental, and other structural arrangements should provide
information that answers questions from this value oriented perspective. Knowledge
gained from these value questions will be crucial for the industry to direct positive

change; otherwise, statutory law may direct change.
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USAMHEH HEALTHCARE FPRIMARY CARE PROVIDER
COMMUNICATION QUALITY SURVEY: PATIENT ACCESS & ADVICE LINE
A Research Project of the US Army Medical Department in Heidelberg, Germany
and the University of Okiahoma - Norman Campus

L. Research Project Title: Healthcare Demand Management Communication Among the
Provider,
the Beaeficiary, and the Nurse Call Center.
e Conducted by the US Army MEDDAC in Heidelberg and the University of
Oklahoma —~ Norman Campus.
e This document gives your consent to participate in the project by completing a
. .

IL Researcher Information: The principal researcher is CPT Gerald R. Lediow, MHA, CHE
University of Oklahoma sponsor is Dan O Hair, Ph.D.
Research approval by COL Deonald M. Bradshaw, MD, DCCS

INL. Description of Project: The project intends to determine the unique communication
requirements of healthcare providers and healthcare system beneficiaries as they interact, use,
and depend on a nurse call center operation. The underlying assumption is that commmnication
significantly determines the efficiency and efficacy of the patient flow process and patient -
pmvﬂamhtmshpasnmsemﬂcemasbecomemmepmvdmtm&eheahhcaremdnsuy
Your individual participation will take about ten (10) minutes to complete a questionnaire.

IV. Potential Risks and Benefits of Participation: Your individual identity will be kept
confidential. All questionnaire data will be summed, leaving individual characteristics
indiscemnible. No other risks of participation exist. Your participation will benefit the local
operation and increase the knowledge available to the healthcare industry so communication
improvements can be made to increase efficiency and efficacy for providers whose patients
utilize nurse call centers.

V. Sabject Assurances: Your participation is voluntary. No adverse action, loss of benefits, or
penalties will impact you if you choose to decline participation. All information will be
confidential and summed so that your individual identity is protected.

VL Contact for Additional Information: CPT Gerald Ledlow, MHA, CHE at DSN 371 - 3052
or COL Donsld M. Bradshaw, MD, DCCS at DSN 371 - 2688.

Signature of Participant
* Please Separate this form from the Completed Questionnaire.
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PATIENT ACCESS & ADVICE LINE COMMUNICATION SURVEY INSTRUMENT

There are four (4) parts included in the next three pages. First, your ideal
communication expectstions from the PAAL will be measured. Second, actual
communication perceptions will be measured. Next, You will select the media or
avenue information comes to you from the PAAL. The last section asks general
questions.

Under Ideal Conditions, To What Extent Do Yow as a Primary Care Manager Want to
Receive Information from the Demand Management System (PAAL, the Nurse Call Center)

concerning your patients:

ToaVery Toalitte ToSome ToaGreat ToaVery
Little Extent Extent Extent Great

can be readily understood or used.
= - 4 5
2 3 4 5
z K 33 & 5.7
2 3 4 5
x - F: DR P 5
12. The information received is excessive. 1 2 3 4 5

All information will be confidential. Data will be grouped; no individual can be identified. Thank you for
providing input for the survey. The PAAL Survey will improve communication in cur heaithcare system.
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To What Extent Do You as a Primary Care Manager Actually Receive Information frome the Demand
Management System (PAAL, the Nurse Call Center) concerning your patients:

ToaVery Toalittle ToSome ToaGrest ToaVery
Little Extent Extent Extent Great

This is the amonnt of information I receive now from the PAAL: Channel of Informstion

Very Little Some Great Very
* circle one for each type. Little Great
Face-to-Face 1 2 3 4 5
Telephone 1 2 3 4 5
Wiitten (memo, notice, letter) 1 2 3 4 5
CHCS (Automated Patient Record) 1 2 3 4 5
B-Mail (OCC:Mail; MS-Mail) 1 2 3 4 5
CHCS Mailman (Intranet E-Mail) 1 2 3 4 5
Direct from the Patient 1 2 3 4 5
Fax (Includes LAN Printer) 1 2 3 4 5
Other; Please: Specify 1 2 3 4 5
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GENERAL INFORMATION:
1. Where do you work? (Please Circle the Closest One Location)
Bsbenhsusen Buedingan Butzbech Dermstadt Friedbesg Giessen Hammau Heidelberg Mannheim Stuttgart

2. Whatis your Gender? Male[ ] or Female[]
3. Iam years old.

4. What is your specialty? Family Intemal Pediatrics General OB/Gyn Other
(mark one please) Practice = Medicine Practice
O O | O O O

5. AreyouaPCM? YesL] or No[]

6. What is your patient panel beneficiaries/patients
size? (how many patients
are assigned to you as PCM)
7. What type of degree do you hold? MD DO NP PA
( mark one please) O (. O O
8. Have you taken this survey before? Yes [] No ]

9. Approximately how many individual patient encounters
(independent communications) have you received from
the Patient Access & Advice Line (PAAL, Nurse Call Center)?
, . " L

Please saggest improvements to the system.

All information will be confidential. Data will be grouped; no individual can be identified. Thank yom for providing input
for the survey. Please return the completed survey to CPT Ledlow in the Managed Care Office; a point of contact can be
found by calling DSN 371-3032.

PAGE 3 of 3
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PATIENT ACCESS & ADVICE LINE COMMUNICATION SURVEY INSTRUMENT
BENEFICIARY EDITION

To What Extent Do You as a Customer of the Military Health System Actually Receive
Information from the Patient Access & Advice Line (PAAL) concerning your Health Needs:

ToaVery Toalitte To Some ToaGreat ToaVery
Little Extent
* circle one response for each statement. Extent

2. You get information that impacts 1 2 3 4 S

PAGE 1 of 2
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PATIENT ACCESS & ADVICE LINE COMMUNICATION INSTRUMENT: BENEFICIARY EDITION

GENERAL INFORMATION
1. Why did you call the PAAL? Health Advice for Self Health Advice for a Family Member
(mark all that apply) O O
(| O O

Other (please specify)

2. Where do you live in Germany?
Babenhansen Buedingen Butzbach Darmstadt Friedberg

(circle one please)

3. What is your age? years old 4. What is yoar Gendex? Male Female
(circle one please)

5. What is your Beneficiary Category?
Active Duty [] Active Duty Family Member [] Retiree [ ] Retiree Family Member{ ]

Civilian (Civ) (] Civilian Family Member(CivEM)[ ] Other ]
(Check the Applicable Box Please)
6. Have you attended a self-care class?
Yes (] If Yes, Did you Receive a Self-Care Book? Yes [] No [J
No [ I No, Do You Intend to go to 2 Self-Care Class? Yes [] No [

7 DoéwfedthaymlcnlvemghhiomaﬁmmmmdbdcheamemmmeM?
Yes No

8. What is the rank or grade of the sponsor? El - B4 B5-E7 B8-E9
Gs23/4 [] o1-03 [J] 04-07+ []
GS5 - GS11 GS 12+

9. Have you taken this swrvey before? Yes [ ] No []

Do you have any suggestions to make this service or operation better?

All information will be confidential. Data will be groaped; no individual can be identified. Thank
you for providing input for the survey. The PAAL Survey will improve communication in car
heaithcare system.

PAGE 2 of 2
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Patient Access & Advice Line Communication Survey Instrument
INTERPRETATION

DINTENSNTON Ouestion Nanicers 1o D ambane

Timeliness 1,2, 9, 10 Higher Score is More Timely
Accuracy 3, 4, 11, 12 Higher Score is More Accurate
Usefulness 5 6, 13, 14 Higher Score is More Useful
Quantity 7, 8& 15, 16 Higher Score is More Excessive

SCORES Per DIMENSION

(1] 3 4 10 15— 20- ->
Minimum Composite Score Provider Scale Maximum Composite Score

The Tables, above, can be used for all Patient Access & Advice Line Communication Survey Instruments:
e Primary Care Healthcare Provider Survey Instrument
e Patient/Beneficiary Edition Survey Instrument

Demographic sections of each survey instrument can be interpreted as stated in the instrument.
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PROVIDER SURVEY INSTRUMENT RESULTS for IDEAL
COMMUNICATION: Cronbach’s Alpha Coefficient

TIMELINESS DIMENSION
3 'VAR' variables: T1 T2 T3

Simple Statistics

Variable N Mean Std Dev Sum Minisus Maximum
T 63 4.031746 0.915252 254.000 2.000000 5.000000
T2 63 4.063492 0.913572 256.000 1.000000 5.000000
T3 63 4.380952 0.791662 276.000 2.000000 5.000000
Correlation Analysis
Cronbach Coefficient Alpha
for RAW variables : 0.746391
for STANDARDIZED variables: 0.738920
Raw vVariables Std. Variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
Tt 0.750114 0.431868 0.736816 0.435340
T2 0.627837 0.585285 0.608291 0.599678
T3 0.377717 0.857043 0.377643 0.857044

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 63

T ' T2 T3

T 1.00000 0.74985 0.42824
0.0 0.0001 0.0005

T2 0.74985 1.00000 0.27823
0.0001 0.0 0.0272

13 0.42824 0.27823 1.00000

0.0005 0.0272 0.0
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ACCURACY DIMENSION

3 'VAR' variables: At A2 A3

Simple Statistics

Variable N Mean Std Dev Sum Minisum Maximum
At 63 4.476190 0.758971 282 .000 2.9000000 5.000000
A2 63 4.444444 0.818689 280.000 2.000000 5.000000
A3 63 4.412688 0.754234 278.000 2.000000 5.000000
Correlation Analysis
Cronbach Coefficient Alpha
for RAW variables : 0.925818
for STANDARDIZED variables: 0.925920
Raw Variables Std. variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
Al 0.839283 0.800250 0.837250 0.901913
A2 0.892317 0.857143 0.892273 0.857152
A3 0.818723 0.916296 0.817366 0.917719

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 63

At A2 A3

A1 1.00000 0.84795 0.75001
0.0 0.0001 0.0001

A2 0.84795 1.00000 0.82135
0.0001 0.0 0.0001

A3 0.75001 0.82135 1.00000

0.000t 0.0001 0.0
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USEFULNESS DIMENSION

3 ‘VAR’ Variables: U2 u3 U4

Simple Statistics

Variable N Mean Std Dev Sum Minimus Maxisums
uz2 63 3.984127 1.023783 251.000 1.000000 5.000000
u3 63 4.174603 0.871404 263.000 2 .000000 5.000000
ue 63 4.206349 0.882788 265.000 1.000000 5.000000
Correlation Analysis
Cronbach Coefficient Alpha
for RAW variables : 0.887240
for STANDARDIZED variables: 0.891331
Raw Variables Std. Variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
u2 0.757797 0.870088 0.758139 0.870130
u3 0.839343 0.792829 0.840115 0.798070
u4 0.758966 0.858898 0.763841 0.865239

Pearson Correlation Coefficients / Prob > [R| under Ho: Rho=0 / N = 63

u2 u3 u4

U2 1.00000 0.76249 0.66399
0.0 0.0001 0.0001

U3 0.76249 1.00000 0.77011
0.0001 0.0 0.0001

u4 0.66399 0.77011 1.00000

0.0001 0.0001 0.0
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QUANTXITY DIMENSION

3 'VAR' Variables: af L+~ Qa3

Simple Statistics

Variable N Mean Std Dev Sus Minimsum Maxisum
Qat 63 2.031746 0.966675 128.000 1.000000 4 .000000
a2 63 1.825397 0.773340 115.000 1 .000000 4 .000000
Q3 63 1.904762 0.962428 120.000 1.000000 5.000000
Correlation Analysis
Cronbach Coefficient Alpha
for RAW variables : 0.720708
for STANDARDIZED variables: 0.713457
Raw Variables Std. variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
Qt 0.620720 0.528059 0.600622 0.537335
Q2 0.383084 0.796689 0.383128 0.796683
Q3 0.648982 0.488384 0.630923 0.497556

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 63

at Q2 Q3

a1 1.00000 0.33116 0.66209
0.0 0.0080 0.0001

Q2 0.33116 1.00000 0.36737
0.0080 0.0 0.003t

Q3 0.66209 0.36737 1.00000

0.0001 0.0031 0.0
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PROVIDER SURVEY INSTRUMENT RESULTS for ACTUAL

COMMUNICATION:

TIMELINESS DIMENSION

Cronbach’s Alpha Coefficient

3 'VAR' Variables: Tit T2 T3
Simple Statistics
Variable N Mean Std Dev Sum Minisum Maximum
Tt 63 2.619048 1.038432 165.000 1 .000000 4.000000
T2 63 2.714286 1.084027 171.000 1.000000 5.000000
T3 63 2.820635 1.051904 184 .000 1 .000000 5.000000
Correlation Analysis
Cronbach Coefficient Alpha
for RAW variables : 0.714759
for STANDARDIZED variables: 0.714919
Raw Variables Std. Variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
Tt 0.724133 0.379636 0.720164 0.379776
T2 0.611329 0.524806 0.613454 0.524838
T3 0.311775 0.873272 0.313167 0.873726

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 63

Tt

Tt

1.00000
6.0
0.77577

0.0001

0.35578
0.0042

T2

0.77577
0.000t

1.00000
0.0

0.23440
0.0644

T3

0.35578
0.0042

0.23440
0.0644

1.00000
0.0
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ACCURACY DIMENSION

3 'VAR' vVariables: At A2 A3

Simple Statistics

variable N Mean Std Dev Sum Minisus Maximus
At 63 3.619048 0.831411 228.000 2.000000 5.000000
A2 63 3.619048 0.791662 228.000 2.000000 5.000000
A3 63 3.539683 0.758296 223.000 1 .000000 5.000000

Correlation Analysis

Cronbach Coefficient Alpha

for RAW variables : 0.922584
for STANDARDIZED variables: 0.922480

Raw Variables Std. variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
Al 0.880273 0.857352 0.879009 0.857806
A2 0.870086 0.885596 0.867084 0.867674
A3 0.782937 0.934823 0.782759 0.935420

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 63

At A2 A3

Al 1 .00000 0.87868 0.76628
0.0 0.0001 0.0001

A2 0.87868 1 .00000 0.75102
0.0001 0.0 0.0001

A3 0.76628 0.75102 1.00000

0.0001 0.0001 0.0
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USEFULNESS DIMENSION

3 'VAR®' Variables: U2 u3 17

Simple Statistics

N Mean Std Dev Sus Minisus Maximum
63 2.841270 1.050443 1798.000 1.000000 5.000000
63 3.206349 0.900873 202.000 1.000000 5.000000
63 3.206349 0.953072 202.000 1 .000000 5.000000
Correlation Analysis
Cronbach Coefficient Alpha
for RAW variables : 0.886424
for STANDARDIZED variables: 0.890148
Raw Variables Std. variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
u2 0.722922 0.896518 0.722300 0.897302
u3 0.796019 0.828039 0.800066 0.830332
U4 0.829888 0.793743 0.834738 0.799375

Pearso

n Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 63
v2 u3 us
u2 1.00000 0.66580 0.70989
0.0 0.0001 0.0001
u3 0.66580 1.00000 0.81373
0.0001 0.0 0.0001
u4 0.70989 0.81373 1.00000

0.0001 0.0001 a.0
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QUANTITY DIMENSION

3 'VAR' Variables: Q1 Q2 a3

Simple Statistics

Variable N Mean Std Dev Sus Minimums Maximum
at 63 2.555556 1.160892 161.000 1.000000 5.000000
Q2 63 2.857143 1.013731 180.000 1.000000 5.000000
Q3 63 2.412698 1.144903 152.000 1.000000 5.000000
Correlation Analysis
Cronbach Coefficient Alpha
for RAW variables : 0.600425
for STANDARDIZED variables: 0.585114
Raw Variables Std. Variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
Q1 0.509906 0.337459 0.486341 0.339536
Q2 0.148146 0.813935 0.148660 0.813981
Qa3 0.630403 0.127170 0.609355 0.128265

Pearson Correlation Coefficients / Prob > |[R| under Ho: Rho=0 / N = 63

Qat Q2 Q3

Q1 1.00000 0.06853 0.68631
0.0 0.5936 0.0001

Q2 0.06853 1.00000 0.20448
0.5836 0.0 0.1079

Q3 0.6863t 0.20448 1.00000

0.0001 0.1079 0.0



BENEFICIARY SURVEY INSTRUMENT RESULTS: Cronbach’s
Alpha Coefficient

TIMELINESS DIMENSION
Correlation Analysis
4 ‘VAR' Variables: Tt T2 T3 T4

Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximum
T1 242 4.041322 1.029818 978.00 1.000000 5.000000
T2 242 3.921488 1.136910 949.00 1.000000 5.000000
T3 242 4.157025 1.074088 1006.00 1.000000 5.000000
T4 242 4.086777 1.110451 989.00 1.000000 5.000000

Cronbach Coefficient Alpha
for RAW variables : 0.830282
for STANDARDIZED variables: 0.831627

Raw Variables Std. Vvariables

Deleted Correlation Correlation

variable with Total Alpha with Total Alpha
T1 0.674673 0.779242 0.671843 0.781917
T2 0.579193 0.822471 0.584131 0.820619
T3 0.695137 0.768972 0.693940 0.771860
T4 0.689137 0.771242 0.691334 0.773053

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 242

Tt T2 T3 T4

T1 1.00000 0.67260 0.50804 0.50121
0.0 0.0001 0.0001 0.0001

T2 0.67260 1.00000 0.41449 0.41625
0.0001 0.0 0.0001 0.0001

T3 0.50804 0.41449 1.00000 0.80259
0.0001 0.0001 0.0 0.0001

T4 0.50121 0.41625 0.80259 1.00000

0.0001 0.0001 0.0001 0.0



ACCURACY DIMENSION
Correlation Analysis

4 'VAR' Variables: At A2 A4
Simple Statistics
Variable N Mean Std Dev Sum Hinimum Haximum
Al 242 4.181818 1.030651 1012.000 1.00000 5.000000
A2 242 4.190083 1.000531 1014.000 1.00000 5.000000
A3 242 4.198347 1.015399 1016.000 1.00000 5.000000
A4 242 4.152893 1.057169 1005.000 1.00000 5.000000
Cronbach Coefficient Alpha
for RAW variables s 0.932249
for STANDARDIZED variables: 0.932356
Raw Variables Std. Variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
Al 0.850892 0.908230 0.851547 0.908235
A2 0.835807 0.913248 0.836232 0.913239
A3 0.831341 0.914617 0.830375 0.915142
A4 0.844781 0.910425 0.844558 0.910523

Pearson Correlation Coefficients / Prob >

At

Al

1.00000
0.0

0.83952
0.000t

0.73459
0.0001

0.77412
0.000t

A2

0.83952
0.0001

1.00000
0.0

0.74283
0.0001

0.73345
0.0001

|R| under Ho: Rho=0 / N = 242

A3

0.73459
0.0001

0.74283
0.0001

1.00000
0.0

0.82580
0.0001

A4

0.77412
0.0001

0.73345
0.0001

0.82590
0.0001

1.00000
0.0



USEFULLNESS DIMENSION

Correlation Analysis
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4 'VAR' Variables: Ut u2 U3 17}
Simple Statistics
Variable N Mean Std Dev Sus Minisum Maximum
Ut 242 4.140496 1.053000 1002.000 1.000000 5.000000
u2 242 3.981736 1.123095 966 .000 1.000000 $5.000000
u3 242 4.219008 0.984090 1021 .000 1.000000 5.000000
usq 242 4.235537 1.025756 1025.000 1.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.925167
for STANDARDIZED variables: 0.926503
Raw Variables Std. variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
ut 0.838735 0.898304 0.838378 0.901070
u2 0.782491 0.919352 0.782128 0.919634
u3 0.814720 0.906883 0.816036 0.908506
u4 0.876852 0.885847 0.879249 0.887254

Pearson Correlation Coefficients / Prob >

U1

u2

us

Ut

1.00000
0.0

0.74131
0.0001

0.72698
0.0001

0.82975
0.0001

u2

0.74131
0.0001

1.00000
0.0

0.70370
0.0001

0.73287
0.0001

|R| under Ho: Rho=0 / N = 242

u3

0.72698
0.0001

9.70370
0.0001

1.00000
0.0

0.82013
0.0001

u4

0.82975
0.0001

0.73287
0.0001

0.82013
0.0001

1.00000
0.0



QUANTITY DIMENSION

Correlation Analysis
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4 'VAR' Variables: Qt Q2 Q3 Q4
Simple Statistics
Variable N Mean Std Dev Sum Mininum Maxisus
Q1 242 2.566116 1.439574 621.000 1 .000000 5.000000
Q2 242 1.925620 1.003440 466 .000 1.000000 5.000000
Q3 242 2.347107 1.330839 568.000 1 .000000 5.000000
Q4 242 2.037180 1.243515 493.000 1 .000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.656360
for STANDARDIZED variables: 0.639934
Raw Variables Std. Variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
Q1 0.458323 0.577049 0.429537 0.564039
Q2 0.152584 0.736930 0.160137 0.738937
Q3 0.589999 0.471804 0.562653 0.464498
Q4 0.572930 0.492702 0.571508 0.457549

Pearson Correlation Coefficients / Prob >

Q1

Qt

1.00000
0.0

0.00916
0.8872

0.52726
0.0001

0.40542
0.0001

Q2

0.00916
0.8872

1.00000
0.0

0.12195
0.0582

0.25828
0.0001

|R] under Ho: Rho=0 / N = 242

Qa3

0.52726
0.0001

0.12195
0.0582

1.00000
0.0

0.52372
0.0001

Q4

0.40542
0.0001

0.25828
0.0001

0.52372
0.0001

1.00000
0.0



Pilot Survey Crombach’s Coefficient Alphs: Provider Survey Instrament

Correlation Analysis

3 ‘VAR' Variables: Tt T2 T3

Simple Statistics

Variable N Mean Std Dev Sum Minisum Maxisus

T1 12 4.166667 0.834847 50.000 3.000000 5.000000
T2 12 3.916667 1.240112 47 .000 2.000000 5.000000
T3 12 4.416667 0.900337 53.000 2.000000 5.000000

Cronbach Coefficient Alpha

for RAW variables : 0.726923
for STANDARDIZED variables: 0.759569

Raw Variables Std. Variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
T1 0.869565 0.315217 0.867426 0.328835
T2 0.495969 0.767802 0.506944 0.769150
T3 0.397017 0.798371 0.443384 0.835250

Pearson Correlation Coefficients / Prob > {R| under Ho: Rho=0 / N = 12

T1 T2 T3

T1 1.00000 0.71711 0.62489
0.0 0.0087 0.0298

T2 0.71711 1.00000 0.19677
0.0087 0.0 0.5399

T3 0.62489 0.19677 1.00000

0.0298 0.5399 0.0
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Accuracy Dimension
Correlation Analysis
3 'VAR' variables: At A2 A3
Simple Statistics
Variable N Mean Std Dev Sum Minisum Maxisum
At 12 4.,583333 0.514929 55.000000 4 .000000 5.000000
A2 12 4 .500000 0.804534 54 .000000 2.000000 5.000000
A3 12 4.416667 0.514929 53.000000 4.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.440476
for STANDARDIZED variables: 0.566183
Raw Variables Std. variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
Al 0.240045 0.402235 0.383526 0.452934
A2 0. 105409 0.833333 0.105409 0.833333
A3 0.635037 -0.183206 0.749612 -0.216288

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 12

Al

At 1.00000
0.0

A2 -0.09759

0.7629

A3 0.71429

0.0091

A2

-0.09759
0.7629

1.00000
0.0

0.29277
0.3558

A3

0.71429
0.0091

0.29277
0.3558

1.00000
0.0



Variable

u2
u3
us

Usefainess Dimension

Correlation Analysis

3 'VAR' Variables: U2 u3 u4q
Simple Statistics
N Mean Std Dev Sum Minimus Maximus
12 3.666667 1.230915 44 .000 2.000000 5.000000
12 4 .000000 0.953463 48.000 2.000000 5.000000
12 4 .500000 0.674200 54 .000 3.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.855204
for STANDARDIZED variables: 0.887097
Raw Variables Std. variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
u2 0.783837 0.800000 0.792283 0.828427
u3 0.741305 0.785047 0.747020 0.868017
U4 0.802980 0.805970 0.800018 0.821545

Pearson

Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 12

uz2

u3

u4

u2

1.00000
0.0

0.69714
0.0117

0.76681
0.0036

us

0.69714
0.0117

1.00000
0.0

0.70711
0.0101

u4

0.76681
0.0036

0.70711
0.0101

1.00000
0.0
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Correlation Analysis
3 'VAR®' vVariables: Qt a2 Q3
Simple Statistics
variable N Mean Std Dev Sum Minimum Maximus
Q1 12 1.583333 0.996205 19.0000 1.000000 4.000000
Q2 12 1.916687 1.164500 23.0000 1.000000 5.000000
Q3 12 1.750000 1.138180 21.0000 1.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.923261
for STANDARDIZED variables: 0.924411
Raw Variables Std. variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
Qi 0.791408 0.932927 0.792529 0.933057
Q2 0.808573 0.921429 0.801747 0.925827
Q3 0.9498350 0.798450 0.949376 0.804277

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 12

Qt

Q1 a2
1.00000 0.67263
0.0 0.0165
0.67263 1.00000
0.0165 0.0
G.88190 0.87451

0.0003 0.0002

Q3

0.86180
0.0003

0.87451
0.0002

1.00000
0.0
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Pilot Survey Cronbach’s Coefficient Alpha: Beneficiary Survey Instrument

TIMELINESS DIMENSION

Correlation Analysis

4 'VAR' Variables: T4

T2 T3 T4

Simple Statistics

Variable N Mean Std Dev Sum Minimus sMaximsus
Tt 56 3.660714 1.225142 205.000000 1.000000 5.000000
T2 56 3.678571 1.336306 206 .000000 1.000000 5.000000
L L] 56 3.678571 1.207660 206.000000 1 .000000 5.000000
T4 56 3.696429 1.249286 207 .000000 1.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.921711
for STANDARDIZED variables: 0.922413
Raw Variables Std. variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
T1 0.780794 0.910852 0.777542 0.913432
T2 0.80520t 0.904228 0.805181 0.904228
T3 0.838567 0.892167 0.839853 0.892501
T4 0.856608 0.885425 0.859642 0.885717
Pearson Correlation Coefficients / Prob > |R]| under Ho: Rho=0 / N = 56
T1 T2 3 T4
T1 1.00000 0.78731 0.67456 0.69175
c.0 0.0001 0.0001 0.0001
T2 0.78731 1 .00000 0.70093 0.72464
0.0001 0.0 0.0001 0.0001
T3 0.687456 0.70093 1.00000 0.91030
0.0001 0.0001 0.0 0.0001
T4 0.69175 0.72464 0.91030 1.00000
0.0001 0.0001 0.0001 0.0



Variable

xag2

ACCURACY DIMENSION

Correlation Analysis

4 'VAR® Variables: A1 A2 A3 Ad
Simple Statistics
N Mean Std Dev Sus Minisus Maxisus
56 3.810714 1.066460 219.000 1.000000 5.000000
56 4.017857 1.017860 225.000 1.000000 5.000000
56 3.928571 1.006473 220.000 2.000000 5.000000
56 3.839286 1.005020 215.000 2.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.915120
for STANDARDIZED variables: 0.914918
Raw Variables Std. variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
At 0.849365 0.874425 0.849133 0.874311
A2 0.861288 0.870538 0.860105 0.870412
A3 0.726753 0.916346 0.727215 0.916222
A4 0.789525 0.895491 0.788245 0.895565
Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 56
Al A2 A3 A4
Al 1.00000 0.83898 0.65458 0.78366
0.0 0.0001 0.0001 0.0001
A2 0.83898 1.00000 0.72893 0.73157
0.0001 0.0 0.0001 0.0001
A3 0.65458 0.72893 1.00000 0.63553
Q.0001 0.0001 0.0 0.0001
Ad 0.78366 0.73157 0.63553 1.00000
0.0001 0.0001 0.0001 0.0
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USEFULNESS DIMENSION

Correlation Analysis

4 'VAR' Variables: U1 u2 us v4
Simple Statistics
Variable N Mean Std Dev Sum Minisums Maxisum
u1 56 3.767857 1.205911 211.000 1.000000 5.000000
u2 56 3.642857 1.313269 204 .000 1.000000 5.000000
u3 56 3.535714 1.413754 198.000 1.000000 5.000000
u4 56 3.767857 1.279077 211.000 1.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.926249
for STANDARDIZED variables: 0.926969
Raw Variables Std. Variables
Deleted Correlation Correlation
variable with Total Alpha with Total Alpha
u1 0.829985 0.904781 0.830059 0.904759
u2 0.741545 0.932430 0.740181 0.933992
u3 0.894385 0.881465 0.894327 0.883044
u4 0.858886 0.893873 0.857562 0.885550
Pearson Correlation Coefficients / Prob > R} under Ho: Rho=0 / N = 56
u1 u2 u3 u4
Ut 1.00000 0.68146 0.79947 0.80135
0.0 0.0001 0.0001 0.0001
u2 0.68146 1.00000 0.74146 0.66413
0.000t g.0 0.0001 0.0001
u3 0.79847 0.74146 1.00000 0.87439
0.0001 0.0001 0.0 0.0001
u4 0.80135 0.66413 0.87439 1.00000
0.0001 0.0001 0.0001 0.0
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QUANTITY DIMENSION

Correlation Analysis

4 'VAR' Variables: o1 2 a3 Q4

Simple Statistics

Variable N Mean Std Dev Sum Minisum Maximum
Qt 56 2.428571 1.425191 136.0000 1 .000000 5.000000
a2 56 2.500000 1.334848 140.0000 1.000000 5.000000
a3 56 2.392857 1.397121 134 .0000 1.000000 5.000000
Q4 56 2.392857 1.485427 134.0000 1.000000 5.000000
Cronbach Coefficient Alpha
for RAW variables : 0.777355
for STANDARDIZED variables: 0.776496
Raw Variables Std. variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
Qt 0.404882 0.811145 0.403111 0.809749
a2 0.507828 0.759324 0.507423 0.759416
Qa3 0.739506 0.638155 0.735838 0.637370
Q4 0.699080 0.657045 0.699592 0.657860
Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 56
(4] ] Q2 Q3 Q4
(1] 1.00000 0.23893 0.41612 0.37421
0.0 0.0762 0.0014 0.0045
Q2 0.23893 1.00000 0.51671 0.49516
0.0762 0.0 0.0001 0.0001
Q3 0.41612 0.51671 1.00000 0.74781
0.0014 0.0001 0.0 0.0001
Q4 0.37421 0.49516 0.74781 1.00000

0.0045 0.0001 0.0001 0.0
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PATIENT ACCESS & ADVICE LINE COMMUNICATION SURVEY
INSTRUMENT: PILOT SURVEY DEVELOPMENT

To What Extent Do You feel the questions or statements relate to the dimension (in bold) for each section. In
other words, how accurately does the question or statement pertain to the word in bold for each of the four
sections. Your input will help coustruct the Demand Management System (PAAL) Communication Survey that
relates to information you get from the PA AL nurses concerning patient care triage and disposition:

ToaVery ToslLitle ToSome To a Great Toa Very
Little Extent Extent Extent Great

; Y

c T A ST A B R SEE : .
Good decisions can be made from 1 2 3 4
the information.

Please continue the Pilot Development Survey on the next page.



134

ToaVa-y ToalLitde ToSome ToaGreat ToaVery

GENERAL INFORMATION:
1. Whatisyour Gender? Male{ ] or Female ] 2 Iam years old.

3. Do you work or volunteer in a medical or healthcare capacity? Yes{ ] or No[]
If question 3 is Yes, please answer questions 4 - 6.

4. Are you a healthcare provider (a pbysician, or non-physician provider)? Yes[ ] or No[]
What is your specialty? Family Internal  Pediatrics Gena'd OB/Gyn Other

(mark one please) Practice  Medicine
> o O o o> o o
6. What type of degree do you hold? MD DO NP PA
( mark oo please) O 0 O O

All information will be confidential. Data will be grouped; no individual can be identified.
Thank you for your input. The PAAL Survey, once developed, will improve communication in our
healthcare system.
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Pllot Survey Development Results: Timeliness Dimension

ngetmfumdiommenyameedlttomm

T2 You do not get information too early or late about patients.
T3 You get just-in-ime information.

T4 You get information that impacts immediate care decisions.
T5 You receive information in a timely fashion.

T6 Yougeunfonnanonbymesta'tofmenennﬁnesday

_' _ erecelveptm:d .

Note: 5 Point Ukert-typeScdehas beenrecodeduslnga
range of -2 to +2.
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Pilot Survey Development Resulits: Accuracy Dimension

Rank 3 | 7 6 4 5 1 2

Youmtmstthemformdnmrecewed.

The information is generally believable.

The information seems dlinically cosrect.

The information is refiable.

The information is trustworthy

The information is accurate.

7 Gooddeammbemadefrunmewmm

RERBBR

A spdnt UK“t = m ‘Bim _.~; -_,'.-.-x. i 7.-.:: L
range of -2 to +2.
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Pliot Survey Development Resuits: Usefulness Dimension

U1 Ywmwememformaﬁomnpahemmdeaam

U2 Is the information beneficial?

U3 The information impacts care decisions?

U4 Does the information pertain to patient care problems or issues?
us The information is applicable to your clinical practice?

ue The information is useful?

Uz Themformahmsshelpﬁl? .

Note 5 Point Uken.type Scale h usinga R
range of -2 to +2.
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Pliot Survey Development Resuits: Quantity Dimension

“ Ywmcelvenmufmnaonmmmbemdlymdesstoodorused. \

Q2 Is the information concise?

Q3 The amount of information is a burden.
Q4 You get information overioad.

Qs There is too much information.

Q6 The infonnation reoeivedisexwesfve

Note: 5 PointLikert—type swembeen recodedusing a
range of -2 to +2.
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Pilot Survey Development Results: Demographics

Mean Age
Standard Deviation

Median
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US Army MEDDAC Heidelberg Catchment Area

Square Miles: 6,200
Patient Population: 70,000+

Distance in miles one-way from the clinics to the hospital:

@ Babenhausen 56 @ Butzbach 81 B Fradberg 75 ® Hanau 67 8 Colemen Barracks 18
& Buedingen 72 @ Damatadt 9 8 Giesssn 88 ® Mannheim 11 ®  Stutigart 75
POPULATION BY COMMUNITY:

FOCATION \D AD M LSO IS CINV M REFTX EM TOT AL
Butzbach 2,034 2,336 207 250 350 5,177
Parmstadt 2,135 2,612 876 621 505 6,749
FﬁedbgL 1,883 2,141 128 56 20 4228
Hansu 3602 | 5,019 1,346 808 290 11,065
Heidelberg 4,402 6,649 3478 2,652 820 18,001
Mamnheim 4,170 6,081 1,450 L072 366 12,814
Stnttg!rt 2,176 4,072 1,018 819 415 8,500

TOT A 2T 3 R
Source: Theater Personnel File (22 SEP 97), DEERS file (SEP 96); 26* ASG data (SEP 95).




Healthwise Call Manager

Care Counselor Case Report

X0000OXXXX
Patient

) 4000660404
Subacriber Name

Caller Home Phone JOOK=XXX-XXXX  Caler work
Reasons for Considering MD office visit
Problem Desc:  Sinusitus(473.9)

Severity Mild impact Moderate

9
Age Patient Type

XOK-XK=-XOOK
Subectiber ID#

JOOK-XOOK=-XXXX

Glynda Lucas - Heidelberg -

Primary Care Provider Home Sike

5/18/98 09:44 Jamie A. Damron

Contact Dete Time Care Counselor

Smith, Jennifer
Calier

Spouse
Caller Type

141

Calt Mother states child has clear nasal drainage and cough that is worse at night.

instructed in home care for coid and cough. Safine nose drops wisyringe to aspirate

contents 20 min. before eating and at bedtime, humidifier and to elevate the head

of his bed on bliocks to eliviate post-nasal drip. Mom comfortable whome care and

instructed that if his sx. were not relieved in 3-4 days 10 call the PAAL for further advice.

Reviewed the following Healthwise Knowiedgebase topics:

Allergies (Allergic Rhinitis) - Assessment
Allergies (Allergic Rhinitis) — Treatment

ANTIHISTAMINES AND DECONGESTANTS (Systemic)

ANTIHISTAMINES (Systemic)

Reviewed the following Healthwise Knowledgebase topics:

Respiratory Problems, Age 10 and Younger
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Healthwise Call Manager

Care Counselor Case Report
X0000000CX 399 Subscriber
Pationt Age Patient Type
X000 YOOL-XX-XOOX
Subacriber Name Subscriber ID#

Catler Home Phone  XOXOX=-XOXX-XOOCK Caller Work XOOL-XXXX
Ressons for Considering MD office visit
ProblemDesc:  Other(000.00)

Sewrty Mild impact: Minimal

- Heidelberg-pay patient -
Primary Care Provider Home Ske

1727198 07:08 Vanessa Lopez

Cortact Date Tine Care Counselor

PETERSON, MARK A. Subscriber
Caller Caller Type

Cal Pt calflling c/o about rapid heart beat, states he had twice in this week HB of
112 per minute. No sfs. Pt really concern, requesting an appt.  SDA made with Dr. Swift
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or Case R
XO000000XX 174  Dependant
Patient Age Patisnt Type
200000OXX XOOE-200-XXXX
Subscriber Name Subscriber D
Calier Home Phone  JOOC=-XXX-XOOX Caller Work  2X006-X006-X000K

Reasons for Considering Urgent Care appt
Problem Desc:  Conjunctivitis(372.3)

Severty Moderate impact: Moderate

Michael Serwacki - Heidetberg -

Primary Care Provider Home Site

217196 08:21 Lisa Jenkins

Contact Dete Time Care Counselor

ARNDT, JAN Spouse
Calier Caller Type

Cal States child has been sick on and off for 3 months. C/o of "chest rattling,
coughing up phiegm. States eyes are crusted shut this morning. Eyes are red with green
Informed of non-availabiity of SDA and options of ER or PPN. Mom states will
bring child to ER.

-—r

<= Conjunctivitis—Confirmed eye red with a thick, greenish-yellow discharge
Reviewed the following Healthwise Knowledgebase topics:
Conjunctivitis

Options Discussead:
See MD , ER
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Heaithwise Call Manager

Care Counselor Case Report
2000000000 468.1 Spouse/ADFM
Patient Age Puatient Type
20O0OKXKXX. 20K XXX
Subscriber Name Subecsiber ID#
Caller Home Phone  XXX-, ~XXXX Calier Work  X006-X006-X000K

Ressons for Considering MD office visit
Problem Desc:  Abdominal Pain(789.0)

Severity Moderate impact: Minimal

Mark 0. Grajcar - 3102/3101 Heldetberg -

Primary Care Provider Home Ste

5/18/98 08:08 Jamie A. Damron

Contact Date Time Care Counssior

JENNINGS, PAULETTE Spouse
Cailer Caller Type

Call Caller c/o abd. pain that is severe at times and is only relleved when she
stands. Denies this being rejated to hemorrhoids. Describes pain as starting in her
abd. and shoots downward. Abd. seems eniarged.

<= Ahdominal Pain—-Confinmed severe pain
Denied ongoing severe pain

<= Abdominal Pain—-Denied localizad pain more than 4 hours

<= Abdominal Pain—-Denied generalized abdominal pain or cramping pain that
goes anway when you pass gas or

have a bowe! movement, but the symptoms have lasted longer than 24 hours

<= Ahdominal Pain—-Denied blood or "coffee grounds” in your vomit

<= Abdominal Pain~-Denied blood in your stool

<= Ahdominal Pain—-Denied suspect that a medication is causing yowr
abdominat pain

Reviewed the following Healthwise Knowledgebase topics:
Abdominal Pain

Options Discussed:
See MD-eda Dr. Woda 1400



PROVIDER SURVEY RESULTS:

Dependent Variable: TS

INFERENTIAL STATISTICS

Class Level Information

Class

Loc

GEN

SPEC

DEG

Levels

2

2

Values

o1

ot

123456

1234

Number of observations in data set = 63

General Linear Models Procedure

Source DF Sum of Squares
Model 50 359.35489437
Error 12 38.58151357
Corrected Total 62 397 .93650794
R-Square Cc.v.
0.903046 21.72382
Source OF Type I SS
Loc 1 31.08598162
GEN 1 7.89111891
SPEC 5 12.68951924
DEG 3 38.62763353
PS 1 0.03277678
ca 1 3.41809200
AGE 1 14.01584272
LOC*GEN 1 9.24609138
LOC*SPEC 3 14.80136492
PCM*LOC 1 1.43625694
LOC*DEG 2 8.647998328
PS*LOC 1 0.33043950
ca*LoC 1 2.03028643
AGE*LOC 1 1.52998553
GEN*SPEC 4 28.19638408
GEN*DEG 2 0.62847565

Mean Square
7.18709989

3.21512613

Root MSE

1.79307728

31.08598162
7.89111891
2.53790385

12.87587784
0.03277678
3.41808200

14.01584272
9.24609138
4.93378831
1.43625694
4.32399664
0.33043950
2.03028643
1.52998553
7.04909602
0.31423782

558BaRauB8R283EY

ONOOO -0 ~Na=-0sLbONO
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Pr > F

0.0648

TS Mean

8.25396825

Pr > F

a.0090
0.1432
0.5771
0.0345
0.9212
0.3228
0.0588
0.1157
0.2562
0.5165
0.2972
0.7540
0.4422
0.5034
0.1314
0.9076



PS*GEN

AGE*GEN
SPEC*DEG
PS*SPEC
CQ*SPEC
AGE*SPEC
PS*DEG
CQ*DEG
AGE*DEG
PS*Ca
PS*AGE

- e ad O o= DO DN = A -

0.01707588
0.03180285
1.53630206
0.99014686
24.19407955
25.83305726
58.44253451
13.857498306
10.82974142
0.00000000
0.02965509
24.28066127
24.70420205

0.01707588
0.03180285
1.53630206
0.49507343
6.04851989
6.45826432
19.48084484
13.85749306
10.82974142

0.02965509
24.28066127
24.70420205

General Linear Models Procedure

Class Level Information

Class Levels
Loc 2
SPEC 6
DEG 4

123456

Number of observations in data set = 63

General Linear Models Procedure

Dependent Variable: TS

Source DF
Model 21
Error 41
Corrected Total 62

R-Square

0.316671
Source OF
Loc 1
SPEC 5
DEG 3
PS 1
cQ 1
AGE 1
AGE*SPEC 5
PS*DEG 2
PS*AGE 1
CQ*AGE 1

Sus of Squares

126.01480334
271.92170459
397 .93650794

c.v.

31.20091

Type I SS

31.08598162
14.25071421
35.15268540
0.05844071
5.14402171
14.71379535
13.67813768
3.82448674
2.68444041
5.31209950

Mean Square
6.00070492

6.63223670

Root MSE

2.57531293

Mean Square

31.08598162
2.85014284
11.71756180
0.05844071
5.14402171
14.71379535
2.73562754
1.96224337
2.69444041
5.31209950

F Value

0.90

F Value

4.69
0.43
1.77
0.01
0.78
2.22
0.41
0.30
0.41
0.80
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0.9431
0.9224
0.5026
0.8580
0.1785
0.1573
0.0094
0.0600
0.0914

0.9251
0.0177
0.0169

Pr > F

0.5867

TS Mean

8.25396825

Pr>F

0.0363
0.8252
0.1686
0.9257
0.3836
0.1440
0.8373
0.7455
0.5274
0.3760



Dependent Variable: TS

Source DF
Model 2
Error 60
Corrected Total 62

R-Square

0.125535
Source OF
Loc 1
AGE 1

Dependent Variable: TS

Source DF
Model 3
Error 59
Corrected Total 62

R-Square

0.125562
Source DF
toc 1
AGE 1

AGE*LOC 1

General Linear Models Procedure
Class Level Inforsation

Class Levels

LoC 2

Values

o1

Nusber of observations in data set = 63

General Linear ilodels Procedure

Sum of Squares
49.95505169
347.98145625
397 .93650794

C.V.
29.17693

Type I SS

31.08588162
18.86807007

Mean Square
24 .97752584

5.799698094

Root MSE
2.40825475

Mean Square

31.08598162
18.869807007

General Linear Models Procedure
Class Level Information

Class Levels

LoC 2

Values

o1

Number of observations in data set = 63

General Linear Models Procedure

Sum of Squares
49.96573974
347.97076819
397 .93650794

c.v.
29.42270

Type I SS

31.08588162
18.86807007
0.01068806

Mean Square
16.65524658

5.89780963

Root MSE
2.42854064

Mean Square
31.08588162

18.86907007
0.0t068806

F value

4.31

F Value

5.36
3.25

F value

2.82

F value

5.27
3.20
0.00
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Pr > F

0.0179

TS Mean
8.25396825

Pr > F

0.0240
0.0763

Pr>F

0.0464

TS Mean
8.25396825

Pr > F
0.0253

0.0788
0.9662



Dependent Variable: AS
Source
Model
Error

Corrected Total

148

General Linear Models Procedure
Class Level Inforsation

Class

Loc

SPEC

OEG

Levels

2

2

4

Values

o1

c1

123456

1234

Number of observations in data set = 63
General Linear Models Procedure

DF

49

13

R-Square
0.841056

Source

LOC*GEN
LOC*SPEC
LOC*DEG
PS*LOC
cQa*LoC
AGE*LOC
GEN*SPEC
GEN*DEG
PS*GEN
CQ*GEN
AGE*GEN
SPEC*DEG
PS*SPEC
CQ*SPEC
AGE*SPEC
PS*DEG
CQ*DEG
AGE*DEG
PS*CQ
PS*AGE

o
-

-‘-A-AO-&—AQ“&”—A-‘-‘M“A-‘-‘NQ—A-‘_‘—DQM-‘*

Sum of Squares

256.42874185
48.46014704
304 .88888889

c.v.
17.91385

Type I SS
0.83836257
3.86445224
15.22965876
7.99694779
7.46607472
0.38419300
3.87509499
2.68521568
14.99795637
20.91354008
2.89368610
1.19818981
9.43920159
5.22266121

21.69932746

0.79528726
1.28707086
3.02046994
14.10237170
8.98147173
8.87065757
9.20913651
8.08412427

26.37546043
0.00000000
0.23221079

55.90730603
0.84861240

Mean Square F Value Pr>F
5.23323963 1.40 0.2577
3.72770362

Root MSE AS Mean
1.93072619 10.77777778

Mean Square F Value Pr > F
0.83836257 0.22 0.6432
3.86445224 1.04 0.3272
3.04593175 0.82 0.5586
2.66564926 0.72 0.5603
7.46607472 2.00 0.1805
0.38419300 0.10 0.7533
3.87509409 1.04 0.3265
2.68521568 0.72 0.4114
4.99931879 1.34 0.3038

10.45677004 2.81 0.0971
2.89368610 0.78 0.3943
1.19818981 0.32 0.5804
9.43920159 2.53 0.1356
1.30566530 0.35 0.83g92

10.84966373 2.91 0.0902
0.79528726 0.21 0.6518
1.28707086 0.35 0.5654
3.02046894 0.8t 0.3844
7.05118585 1.88 0.1901
2.24536793 0.60 0.6677
2.21766439 0.59 0.6726
3.06971217 0.82 0.5040
8.08412427 2.17 0.1646

26.37546043 7.08 0.0196
0.238221079 0.06 0.8068

5§5.90730603 15.00 Q0.0019
0.84861240 0.23 0.6412



Dependent Variable: AS

Source DF
Model 6
Error 56
Corrected Total 62

R-Square

0.049694
Source OF
DEG 3
PS 1
AGE 1
PS*AGE 1

General Linear Models Procedure

Class Level Inforsation

Class

Levels

4

values

1234

Number of observations in data set = 63

General Linear Models Procedure

Sus of Squares

15.15106026
289.73782863
304 .88888889

c.vV.
21.10471

Type I S8

5.26879085
0.126687272
9.10487674
0.65071994

Mean Square
2.52517671

5.17388980

Root MSE
2.27461860

Mean Square

1.75626362
0.12667272
9.10487674
0.65071984

F value

0.49

F value

0.34
0.02
1.76
0.13
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Pr>F

0.8145

AS Mean
10.77777778

Pr>F

Q.7969
0.8762
0.1900
0.7242



Dependent Variable: AS

Source DF
Model 6
Error 56
Corrected Total 62

R-Square

0.124847
Source DF
DEG 3
AGE 1
AGE*DEG 2

General Linear Models Procedure
Class Level Inforsation

Class

Levels

4

Sum of Squares

38.06437435
266.82451454
304 .88888889

C.vV.

20.25301

Type I SS

5.26879085
8.99353310
23.80205040

Values

1234

Number of observations in data set = 63

General Linear Models Procedure

Mean Square
6.34406239

4.76472347

Root MSE

2.18282465

Mean Square

1.75626362
8.99353310
11.90102520

F Value

1.33

F Value

0.37
1.89
2.50

150

Pr>F

0.2587

AS Mean

10.77777778

Pr>F

0.7759
0.1750
0.0914



Dependent variable: US
Source

Model
Error

Corrected Total

]

13

R-Square
0.8588634

Source

SPEC
DEG

LOC*GEN
LOC*SPEC
LOC*DEG
PS*LOC
ca*LoC
AGE*LOC
GEN*SPEC
GEN*DEG
PS*GEN
CQ*GEN
AGE*GEN
SPEC*DEG
PS*SPEC
CQ*SPEC
AGE*SPEC
PS*DEG
CQ*DEG
AGE*DEG
pPsS*CQ
PS*AGE
CQ*AGE

o
"
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General Linear Models Procedure
Class Level Information

Class

Loc

GEN

SPEC

Levels

2

2

6

4

Values

01

01

123456

1234

General Linear Models Procedure

Sum of Squares

367 .44093635
60.49557159
427 .93650794

c.v.
23.31106

Type I SS
18.38598162
1.13185965
9.54216325
16.32183628
4.08740886
1.26881817
3.57524803
6.77239621
5.39685135
13.06566862
0.68543319
2.50355083
0.42639175
48.35975801
11.13098004
0.04060144
0.15714335
3.91262497
9.56078882
22.85952486
36.67048775
37.86584492
4.11253656
1.87961506
0.00000000
2.33245985
104.31232730
1.07263461

Number of observations in data set = 63

Mean Square
7 .49879462

4.65350551

Root MSE
2.15719853

Mean Square
18.38598162
1.13185965
1.90843265
5.44061209
4.08740886
1.26881817
3.57524903
6.77238621
1.798985045
6.53283431
0.69543319
2.50355083
0.42638175
12.08993950
5.56548002
0.04060144
0.15714335
3.91262497
4.780398441
5.71488121
9.16762194
12.62194831
4.11253656
1.87961506

2.33245985
104.31232730
1.07263461

F value

1.61

F Value
3.95
0.24
0.41
1.17
0.88
0.27
0.77
1.46
0.39
1.40
0.15
0.54
0.09
2.60
1.20
0.01
0.03
0.84
1.03
1.23
1.97
2.7
0.88
0.40

0.50
22.42
0.23

151

Pr > F

0.1749

US Mean
9.25396825

Pr > F
0.0683
0.6301
0.8334
0.3591
0.3657
0.6103
0.3967
0.2492
0.7645
0.2805
0.7053
0.4763
0.7669
0.0854
0.3336
0.9270
0.8570
0.3759
0.3853
0.3464
0.1587
0.0879
0.3643
0.5361

0.4915
0.0004
0.6391
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Stepwise Procedure for Dependent Variable US

Step 1 Variable AGE Entered R-square = 0.04585281 C(p) = 1.11420173
DF Sum of Squares Mean Square F  Prob>Ff
Regression 1 19.62213510 19.62213510 2.93 0.0919
Error 61 408.31437284 6.69367824
Total 82 427 .93650794
Parameter Standard Type II
Variable Estimate Error Sum of Squares F  Prob>fF
INTERCEP 6.78570543 1.47801083 141.098108550 21.08 0.0001
AGE 0.06349553 0.03708536 19.62213510 2.93 0.0919
Bounds on condition number: 1, 1

i S e L L R T e R R Y Y

All variables left in the model are significant at the 0.1500 level.
No other variable met the 0.1500 significance level for entry into the sodel.

Summary of Stepwise Procedure for Dependent Variable US

Variable Nusber Partial Wodel
Step Entered Resoved In R**2 R**2 c(p) F  Prob>F

1 AGE i 0.0459 0.0459 1.1142 2.9314 0.0919



Dependent Variable: QS

Source DF
Model 49
Error 13
Corrected Total 62

R-Square
0.941819

=]
n

Source

SPEC
DEG

LOC*GEN
LOC*SPEC
LOC*DEG
PS*LOC
ca*Loc
AGE*LOC
GEN*SPEC
GEN*DEG
PS*GEN
CQ*GEN
AGE*GEN
SPEC*DEG
PS*SPEC
CQ*SPEC

- eeh O e W)L AN = = )R et D)W e = )N e

General Linear Models Procedure
Class Level Inforsation

Class

Loc

SPEC

DEG

Levels

2

2

4

Values

01

01

123456

1234

Number of observations in data set = 63

General Linear Models Procedure

Sus of Squares

400 .94506460
24.76832111
425.71428571

c.v.
17.56758

Type I SS
12.21428571
0.00000000
61.54886926
5.50017045
0.02150252
0.20857841
8.18955360
0.00998853
2.05810850
5.29502406
0.14827295
17.35297822
11.48234297
41.26804892
25.36436993
8.92297204
4.14807097
0.14895357
23.49296059
8.18961474
31.90123226
9.24354567
41.34010473
9.47024608
0.00000000
0.12104409
29.08049030
44.22363354

Mean Square
8.18257071

1.90525547

Root MSE
1.38030992

Mean Square
12.21428571
0.00000000
12.30977385
1.83339015
0.02150252
0.20857841
8. 18955360
0.00988953
0.68636983
2.64751203
0.14827285
17 .35297822
11.48234297
10.31701223
12.68218496
8.92297204
4.14807087
0.14895357
11.74648030
2.04740368
7.97530806
3.08118188
41.34010473
9.47024608
0.12104409
29.08048030
44 .22363354

F Value

4.29

F value
6.41
0.00
6.46
0.96
0.01
0.11
4.30
0.0t
0.36
1.39
0.08
9.11
6.03
S.42
6.66
4.68
2.18
c.08
6.17
1.07
4.19
1.62

21.70
4.97
0.06

15.26

23.21

153

Pr>F

0.0032

GS Mean
7.85714286

Pr>F
0.0250
1.0000
0.0032
0.4388
0.9170
0.7460
0.0586
0.9434
0.7827
0.2838
0.7847
0.0099
0.0289
0.0086
0.0102
0.0497
0.1639
0.7842
0.0131
0.4084
0.0215
0.2335
0.0004
0.0440
0.8049
0.0018
0.0003



Dependent Variable: QS
Source
Model
Error

Corrected Total

d_.wd—tmmmm-._.-.-bdumddg

General Linear Models Procedure
Class Level Information

Class

Loc

SPEC

Levels

2

2

6

4

Values

01

01

123456

1234

Nusber of observations in data set = 63

General Linear Models Procedure

Sum of Squares

339.95755608
85.75672962
425.71428571
Cc.v.

21.88620

Type I SS
12.21428571
0.00000000
61 .54886926
5.50017045
0.02150252
0.20857841
8.18955360
76.51212329
14.18902992
1.80283087
13.76469750
57.18152382
26 .80915962
3.86350405
17.78181240
7.90437324
5.76854672
26 .69689472

Mean Square
10.30174412

2.95712861

Root MSE

1.71963037

Mean Square
12.21428571
0.00000000
12.30977385
1.83339015
0.02150252
0.20857841
8.18855360
76.51212329
14.18902992
0.90146543
6.88234875
11.43630476
13.40457981
3.86350405
17.78181240
2.63479108
5.76854672
26.69689472

F value

3.48

F value
4.13
0.00
4.16
0.62
0.01
0.07
2.77

25.87
4.80
0.30
2.33
3.87
4.53
1.31
6.01
0.89
1.95
9.03

154

Pr>F

0.0005

QS Mean

7.85714286

Pr > F
0.0514
1.0000
0.0057
0.6077
0.9326
0.7924
0.1068
0.0001
0.0367
0.7306
0.1158
0.0083
0.0194
0.2624
0.0205
0.4575
0.1731
0.0054



Dependent Variable: QS

Source DF
Model 25
€rror 37
Corrected Total 62

R-Square

0.654424
Source DF
Loc 1
GEN 1
SPEC S
DEG 3
PS 1
ca 1
AGE 1
CQ*AGE 1
PS*AGE 1
CQ*SPEC 5
SPEC*DEG 2
GEN*DEG 2
ca*LoC 1

General Linear Models Procedure
Class Level Inforsation

Class

Loc

SPEC

DEG

tevels

2

2

4

Sum of Squares

278 .59748052
147.11680519

425.71428571

Type I SS
12.21428571
0.00000000
61 .54886926
5.50017045
0.02150252
0.20857841
8.18955360
76.51212329
1418902992
54.35821050
8.45472063
20.14615007
17.25428616

Values

o1

01

123456

1234

General Linear Models Procedure

Nusber of observations in data set = 63

Mean Square
11.14389922

3.97612987

Root MSE

1.99402354

Mean Square
12.21428571
0.00000000
12.30977385
1.83339015
0.02150252
0.20857841
8. 18955360
76.51212329
14. 18902992
10.87164210
4.22736032
10.07307503
17.25428616

F value

2.80

F value
3.07
0.00
3.10
0.46
0.01
0.05
2.06
19.24
3.57
2.73
1.06
2.53
4.34
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Pr>F

0.0022

GS Mean

7.85714286



Dependent Variable: QS

Source DF
Model 15
Error 47
Corrected Total 62
R-Square

0.525716

Source DF
LOC 1
SPEC 5
ca 1
AGE 1
CQ*AGE 1
CQ*SPEC 5
1

ca*Loc

General Linear Models Procedure
Class Level Information

Class Levels
Loc 2
SPEC 6

Values

o1

123456

Nusber of observations in data set = 63

General Linear Wodels Procedure

Sum of Squares
223.80471849
201 .90956723
425.71428571

C.V.

26.37940

Type I SS

12.21428571
58.62741158

0.00683426

9.93508720
75.49523577
46.90660584
20.61925813

Mean Square
14.92031457

4.29594824

Root MSE

2.07266694

Mean Square

12.21428571
11.72548232
0.00683426
9.93508720
75.49523577
9.38132117
20.61925813

F value

3.47

F value

2.84
2.73
0.00
2.31
17.57
2.18
4.80
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Pr>F

0.0005

QS Mean

7.85714286

Pr>F

0.0884
0.0303
0.9684
0.1350
0.0001
0.0718
0.0335



Dependent Variable: GS

Source oF
Model 10
Error 52
Corrected Total 62
R-Square

0.410932

Source DF
Loc 1
SPEC 5
ca 1
AGE 1
CQ*AGE 1
1

ca*Loc

General Linear Models Procedure
Class Level Information

Class

Loc

SPEC

Levels

2

6

Values

o1

123456

Number of observations in data set = 63

General Linear Models Procedure

Sum of Squares

174.93949476
250.77479096

425.71428571

Type I SS

12.21428571
58.62741158
0.00683426
9.93508720
75.49523577
18.66064023

Mean Square
17.48394948

4.82259213

Root MSE

2.19604010

Mean Square

12.21428571
11.72548232
0.00683426
9.93508720
75.49523577
18.66064023

157

F vValue Pr > F
3.63 0.0010
QS Mean
7.85714286

F Value Pr > F
2.53 0.1176
2.43 0.0470
0.00 0.9701
2.06 0.1572
15.65 0.0002
3.87 0.0545
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General Linear Models Procedure
Class Level Infarmation

Class Levels Values

SPEC 6 1234586

Number of observations in data set = 63

General Linear Models Procedure

Dependent Vvariable: QS

Source OF Sum of Squares Mean Square F Value Pr>F
Model 8 143.86949740 17.98368717 3.45 0.0028
Error 54 281.84478832 5.21934793
Corrected Total 62 425.71428571
R-Square c.v. Root MSE GS Mean
0.337948 29.07659 2.28458923 7.85714286
Source DF Type I SS Mean Square F Vvalue Pr>F
ca 1 0.10413176 0.10413176 0.02 0.8882
AGE 1 3.62222244 3.62222244 0.69 0.4085
SPEC 5 68.67966360 13.73593272 2.63 0.0335
CQ*AGE 1 71.46347960 71.46347960 13.69 0.0005

*Note: TS = Timeliness Composite Score; AS = Accuracy Composite Score; US =
Usefulness Composite Score; and QS = Quantity Composite Score; Each represent the dependent
variable for their respective inferential statistical test.



Dependent Variable: TS

Source

Model

Error

Corrected Total

WC*LOC
WC*GEN
WC*SCC
LOC*BCAT
LOC*GEN
Loc*scC
BCAT*GEN
BCAT*SCC
GEN*SCC

158
241
R-Square

0.423685

[=}
"

-
SN W -t hDAON = - =W

General Linear Models Procedure

Class Level Information

Class Levels
wC S
LoC 2
BCAT 4
GEN 2
scC 2
SE 2
SEC 3

General Linear Models Procedure

8

um of Squares
1282.77876166
1744 .89065983
3027 .66942149

c.v.

20.44059

Type I SS

47 .78108535
51.44679855
4.72651161
141.11660444
6.07279379
55.15828476
44.10825767
84.88581091
53.82275334
67 .41360899
13.79922186
49.56110111
0.23914607
23.53042784
76.31920698
9.14384394
3.37508263

Values

1

0

1]

2345

123

12

Number of observations in data set = 242

Mean Square
15.64364343

10.97415509

Root MSE

3.31272623

Mean Square

11.84777134
17.14893285
4.72651161
141.11660444
6.07279378
55.15928476
22.05412883
8.49858109
13.45568833
16.85340225
3.44980549
16.52036704
0.23914607
23.53042784
25.43976566
4.57192197
3.37508263

F Value

1.43

mn
E
o

OMNMNNO 4O~ =O0ONUTONO = =
.

P WO
NRNAN

0.31
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Pr>F

0.0293

TS Mean

16.20661157

Pr>F

0.3640
0.2006
0.5126
0.0004
0.4580
0.0263
0.1374
0.6533
0.3019
0.1944
0.8681
0.2152
0.8828
0.1451
0.0776
0.6600
0.5800




WC*SE 4
WC*SEC 7
LOC*SE 1
LOC*SEC 2
GEN*SE 1
GEN*SEC 2
SCC*SE 1
SCC*SEC 2
SE*SEC 2
AGE*WC 5
AGE*LOC 1
AGE*BCAT 3
AGE*GEN 1
AGE*SCC 1
AGE*SE 1
AGE*SEC 2
AGE 0o
Dependent Variable: TS
Source DF
Model 2
Error 239
Corrected Total 241
R-Square
0.073675
Source DF
GEN 1

SE 1

63.14785934
73.90208646
6.29131451
22.34453188
26.66590819
49.58521079
4.48753180
11.16089755
53.56728618
110.70640789
2.26884425
75.48608218
9.26992578
4.68989118
12.02409499
24.56915874
0.00000000

General Linear Models Procedure
Class Level Information

Class Levels Values
GEN 2 01
SE 2 o1

Number of observations in data set =

General Linear Models Procedure

Sum of Squares
223.06481571
2804 .60460578
3027 .66942149
Cc.v.

21.13706

Type I SS

182.59409681
40.47071890

15.78696484
10.55744092
6.29131451
11.17226594
26.66580819
24.79260539
4.48753180
5.58044878
26.78364309
22.14128158
2.26884425
25.16202739
9.26992578
4.68989118
12.02409499
12.28457937

242

Mean Square
111.53240785

11.73474730

Root MSE

3.42560174

Mean Square

182.59409681
40.47071890

1.44
0.96
0.57
1.02
2.43
2.26
0.41
0.51
2.44
2.02
0.21
2.29
0.84
0.43
1.10
1.12

F Value

9.50

F value

15.56
3.45
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0.2237
0.4609
0.4501
0.3636
0.1210
0.1078
0.5234
0.6024
0.0804
0.0789
0.6499
0.0801
0.3594
0.5142
0.2968
0.3290

Pr > F

0.0001

TS Mean

16.20661157

Pr > F

0.0001
0.0545



Dependent Variable: TS

Source DF
Model 2
Error 239
Corrected Total 241

R-Square

0.073675
Source OF
SE 1

GEN 1

General Linear Models Procedure

Class Level Inforsation
Class Levels Values
GEN 2 o1

SE 2 o1

Number of observations in data set

General Linear Models Procedure

Sum of Squares
223.06481571
2804 .60460578
3027 .66942149
C.V.

21.13706

Type I SS

52.77019668
170.29461903

= 242

Mean Square
111.53240785

11.73474730

Root MSE

3.42560174

Mean Square

52.77019668
170.29461903
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F Value Pr>F

9.50 0.0001

TS Mean
16.20661157

F value Pr>F
4.50 0.0350
14.51 0.0002



Dependent Variable: AS

Source DF
Model 82
Error 159
Corrected Total 241

R-Square

0.424686
Source DF
wC 4
BCAT 3
Loc 1
GEN 1
sce 1
SE 1
SEC 2
WC*BCAT 10
wC*LOC 4
WC*GEN 4
wC*SCC 4
LOC*BCAT 3
LOC*GEN 1

General Linear Models Procedure
Class Level Information

Class

we

Loc

SE

SEC

Levels

5

Values

12345

0123

o012

General Linear Models Procedure

Sum of Squares

1433.08239644

1941 .36801678

3374.45041322

c.v.

20.89477

Type I SS

80.86960602
105.41211653

2.53192876
49. 12259206
19.69786263
46.82863763
11.54263633
142.42647381
29.73932567
S57.77805186
78.00962254
112.92168204

1.07839809

Nusber of observations in data set = 242

Mean Square
17.47661459

12.20086174

Root MSE

3.49426126

Mean Square

20.21740150
35.13737218
2.53192876
49.12259206
19.69786263
46.82863763
5.77131817
14.24264738
7.43483142
14.44451297
19.50240564
37.64056068
1.07839809

F value

1.43

F vValue

1.66
2.88
0.21
4.02
1.61
3.84
0.47
1.17
0.61
1.18
1.60
3.08
0.09
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Pr>F

0.0279

AS Mean

16.72314050

Pr > F

0.1629
6.0379
0.6495
0.0466
0.2059
0.0519
0.6242
0.3173
0.6568
0.3204
0.1776
0.0291
0.7667



LOC*SCC
BCAT*GEN
BCAT*SCC
GEN*SCC
WC*SE
WC*SEC
LOC*SE
LOC*SEC
GEN*SE
GEN*SEC
SCC*SE
SCC*SEC
SE*SEC

AGE*WC
AGE*LOC
AGE*BCAT
AGE*GEN
AGE*SCC
AGE*SE
AGE*SEC

Dependent Variable: AS

N st Qa Bt NNAN 2N =D NWD =

Source DF
Model 10
Error 231
Corrected Total 241

R-Square

0.098345
Source of
BCAT 3
Loc 1
GEN 1
ScC 1
LOC*BCAT 3
LOC*SCC 1

58.85366772
18.18897961
10.29309463
5.73360482
53.60771431
133.65754730
8.35444124
32.68404245
24.68284032
37 .72556902
27.69496023
5.04864565
43.00025792
42.83058113
86.09722172
3.53906558
53.82682118
15.20121969
2.88320041
1.56057811
29.64849796

58.85366772
6.06299327
5.14899732
5.73360492

13.40192858

19.08393533
8.35444124

16.34202122

2468284032

18.86278451

27 .69496023
2.52432282

21.50012896

42.83059113

21.52430543
3.53906558

17.94227372

15.20121989
2.89320041
1.560578%1

14.82424898

General Linear Models Procedure
Class Level Information

Class Levels
Loc 2
BCAT 4
GEN 2
scC 2

Values
0ot
0123
0ot
01

Number of observations in data set = 242

General Linear Models Procedure

Sum of Squares
331.86045256
3042 .58996066
3374.45041322
c.V.

21 .70191

Type I SS
92.24308213
5.26260207
62.79337123
21.27093610

110.85413541
39.43632563

Mean Square
33.18604526

13.17138511

Root MSE
3.62924029

Mean Square
30.74769404

5.26260207
62.79337123
21.27093610
36.95137847
39.43632563
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4.82 0.0296
0.50 0.6852
0.42 0.8568
0.47 0.4942
1.10 0.3597
1.56 0.1499
0.68 0.4094
1.34 0.2652
2.02 0.1570
1.54 0.2165
2.27 0.1340
0.2t 0.8134
1.76 0.1752
3.51 0.0629
1.76 0.1389
0.29 0.5911
1.47 0.2249
1.24 0.2662
0.24 0.6271
0.13 0.7212
1.21 0.2997
F Value Pr > F

2.52 0.0068

AS Mean
16.72314050
Pr>F

2.33 0.0747
0.40 0.5279

4.77 0.0300
1.61 0.205t
2.81 0.0405
2.99 0.0849




Dependent Variable: AS

Source

Model

Error

Corrected Total

Source

BCAT

LOC*BCAT

DF

233
241
R-Square

0.081808

DF

W - -

General Linear Models Procedure
Class Level Inforsation

Class Levels

Loc 2
BCAT 4
GEN 2

values

Number of observations in data set = 242

General Linear Models Procedure

Sum of Squares
276.05715247
3088 .39326075

3374 .45041322

Type I SS

92.24308213
§.26260207
62.79337123
115.75809704

Mean Square
34 .50714406

13.29782515

Root MSE

3.64661832

Mean Square

30.74769404

$.26260207
62.79337123
38.58603235

F Value

2.59

F Value

2.31
0.40
4.72
2.90
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Pr>F

0.0098

AS Mean

16.72314050

Pr>F

0.0768
0.5289
0.0308
0.0357



Dependent variable: US

Source DF
Model 82
Error 159
Corrected Total 241

R-Square

0.465751
Source DF
wC 4
BCAT 3
LocC 1
GEN 1
ScC 1
SE 1
SEC 2
WC*BCAT 10
WC*LOC 4
WC*GEN 4
WC*SCC 4
LOC*BCAT 3

General Linear Models Procedure
Class Level Inforsation

Class Levels
wc 5
Loc 2
8CAT 4
GEN 2
ScC 2
SE 2
SEC 3

Values

12345

0

0

123

12

Nusber of observations in data set = 242

General Linear Models Procedure

Sum of Squares

1609.95212600
1846 .725559885

3456 .67768595

Type I SS

79.47862660
53.23896648
0.45772056
96 .00229268
7.99079226
45.35285695
31.00206184
215.92089056
58.14583410
42.43371994
68 .55989627
71.69580431

Mean Square
19.63356251

11.61462616

Root MSE

3.40802379

Mean Square

19.86865665
17.74632216
0.45772056
96 . 00229268
7.99079226
45.35285695
15.50103082
21.59209906
14.53645852
10.60842999
17 .38897407
23.89860144

F Value

1.69

F Value

1.71
1.53
0.04
8.27
0.68
3.90
1.33
1.86
1.25
0.91
1.50
2.06
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Pr > F

0.0025

US Mean

16.58677686

Pr>F

0.1502
0.2094
0.8429
0.0046
0.4081
0.0509
0.2662
0.0547
0.2914
0.4577
0.2055
0.1080



LOC*GEN
LOC*SCC
BCAT*GEN
BCAT*SCC
GEN*SCC
WC*SE
WC*SEC
LOC*SE
LOC*SEC
GEN*SE
GEN*SEC
SCC*SE
SCC*SEC
SE*SEC

AGE*WC
AGE*LOC
AGE*BCAT
AGE*GEN
AGE*SCC
AGE*SE
AGE*SEC

N o=t ot = D= Bt NN N =N =y =N D= =

Dependent Variable: US

Source DF
Model 12
Error 229
Corrected Total 241

R-Square

0.121943
Source DF
BCAT 3
GEN 1
SEC 2
GEN*SEC 2
AGE 1
AGE*BCAT 3

0.08351043
17.880916213
42.83134972
16.30112819

5.55288491
40.15228346

108.05672997
33.49486031
22.20864046
32.01284139
84 .08791392
16.71549528

9.90117012
67 .50433746
76.49967967
85.06566850

0.54569218
93.63634963

6.70633152

3.28666471
21.51469670
54.52517280

0.09351043
17.88916213
14.27711657

8.15056409

5.55288491
10.03807086
15.43667571
33.49486031
11.14932023
32.01284139
42.04395696
16.71549528

4.95058506
33.75216873
76.49867967
21.26641713

0.54569218
31.21211654

6.70633152

3.20666471
21.51469670
27 .26258640

General Linear Models Procedure
Class Level Inforsation

Class Levels
BCAT 4
GEN 2
SE 2
SEC 3

(=2 = - - |
- h b -

2

Nusber of observations in data set = 24
General Linear Models Procedure

Sum of Squares
421 .51653948
3035.16114647
3456 .67768585
c.v.
21.94882
Type I SS

42 .93487396
116.74340448
31.12662537
71 .57923676

64.82071550
94.31168341

Mean Square
35.12637829

13.25397881

Root MSE
3.64060143

Mean Square
14.31162465
116.74340448
15.56331268
35.78961838
64 .82071550
31.43722780

. L] L] . . L] . L] 1]

N2 QONO“-ONO=-WNON=0OO =0
EEOEBRBE2ELRIBBRREIVRR

F vValue

2.65

F value
1.08
8.81
1.17
2.70
4.89
2.37
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0.9286
0.2164
0.3010
0.4972
0.4903
0.4868
0.2398
0.0914
0.3851
0.0988
0.0290
0.2321
0.6537
0.0576
0.0112
0.1254
0.8287
0.0484
0.4485
0.5955
0.1754
0.0989

Pr > F

0.0024

US Mean
16.58677686

Pr > F
0.3584
0.0033
0.3109
0.0683
0.0280
0.0712
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General Linear Models Procedure
Class Level Inforsation

Class Levels Values

GEN 2 01

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: US

Source DF Sum of Squares Mean Square F Value Pr>F
Model 2 112.88871630 56.44435815 4.03 0.0189
Error 239 3343 .78898965 13.89074883
Corrected Total 241 3456 .67768595
R-Square c.v. Root MSE US Mean
0.032658 22 .55062 3.74042094 16.58677686
Source DF Type I SS Mean Square F Value Pr > F
GEN 1 110.54608422 110.54608422 7.90 0.0053
AGE 1 2.34263208 2.34263208 0.17 0.6828
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General Linear Models Procedure
Class Level Inforsation

Class Levels Values

GEN 2 o1

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: US

Source DF Sum of Squares Wean Square F Value Pr>F
Model 2 112.88871630 56.44435815 4.03 0.0189
Error 239 3343 .78896965 13.99074883
Corrected Total 241 3456 .67768585
fA-Square C.V. Root MSE US Mean
0.032658 22.55062 3.74042094 16.58677686
Source OF Type I SS Mean Square F Value Pr>F
AGE 1 1.53734813 1.53734813 0.11 0.7406
GEN 1 111.35136817 111.35136817 7.96 0.0052



Dependent variable: QS

Source

Model

Error

Corrected Total

WC*BCAT
wC*LOC
WC*GEN
WC*SCC

DF

82

159

241
R-Square

0.315595

o
<

-l
A2 BON=2aswa

General Linear Models Procedure

Class Level Inforsation

Class Levels
wc S
Loc 2
BCAT 4
GEN 2
sScC 2
SE 2
SEC 3

General Linear Models Procedure

Sum of Squares
958.23365722
2078.04733452

3036.28099174

Type I SS

18.03904698
56.81332744
0.57439364
53.46709117
0.43570897
3.27912612
50.24506432
75.10951275
55.61084848
$.61837154
45.77416804

vValues

12345

01

23

Numsber of observations in data set = 242

Mean Square
11.68577631

13.06948009

Root MSE

3.61517359

Mean Square

4.50976175
18.93777581
0.57438364
53.46709117
0.43570897
3.27912612
25.12253216
7.51085127
13.980273712
2.40459288
11.44354226

F Value

0.89

F Value

0.35
1.45
0.04
4.09
0.03
0.25
1.92
0.57
1.06
0.18
0.88
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Pr>F

0.7111

QS Mean

8.87603306

Pr > F

0.8472
0.2306
0.8342
0.0448
0.8554
0.6171
0.1497
0.8329
0.3764
0.9465
0.4800



LOC*BCAT
LOC*GEN
LOC*SCC
BCAT*GEN
BCAT*SCC
GEN*SCC
WC*SE
WC*SEC
LOC*SE
LOC*SEC
GEN*SE
GEN*SEC
SCC*SE
SCC*SEC
SE*SEC
AGE
AGE*WC
AGE*LOC
AGE*BCAT
AGE*GEN
AGE*SCC
AGE*SE
AGE*SEC

N ot b b Dt =t NN = N AN =N D =N = =

Dependent Variable: QS

Source DF
Model 10
Error 231
Corrected Total 241

R-Square

0.031958
Source DF
wC 4
GEN 1
AGE 1
AGE*WC 4

42.92355559
12.89874368
12.243898768
27.60479013
13.26884923
0.92484075
33.08142689
36.83314312
14.35258330
14.44464554
0.59200425
6.01530947
7.31688925
68.67559159
2.51511215
6.10245653
139.01451257
36.51080677
24.94683882
24.75786328
0.02804344
35.95796375
28.25673902

14.30785186
12.89874368
12.24389768
9.20159671
6.63442461
0.92494075
8.27035672
5.26187759
14.35258330
7.22232277
0.59209425
3.00765473
7.31688925
34.33779579
1.25755607
6.10245653
34.75362814
36.51090677
8.31561294
24.75786328
0.02804344
35.95796375
14.12836951

General Linear Models Procedure
Class Level Information

Class Levels
wC 5
GEN 2

Values

12345
o1

Number of observations in data set = 242

General Linear Models Procedure

Sum of Squares
97.03386268
2939.24712905
3036.28099174
c.v.

40.18770
Type I SS
18.03904698
18.99358408

43.57855967
16.42267195

Mean Square
9.70338627

12.72401355

Root MSE

3.56707353

Mean Square
4.50976175
18.99358408
43.57855967
4.10566799

1.09
0.99
0.94
0.70
0.51
0.07
0.63
0.40
1.10
0.55
0.05
0.23
0.56
2.63
0.10
0.47
2.66
2.79
0.64
1.89
0.00
2.75
1.08

F Value

0.76

F Value
0.35
1.49
3.42
0.32
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0.3531
0.3220
0.3346
0.5509
0.6029
0.7906
0.6398
0.8986
0.2963
0.5765
0.8317
0.7947
0.4554
0.0754
0.9083
0.4954
0.0348
0.0966
0.5927
0.1706
0.9631
0.0991
0.3417

Pr > F

0.6647

QS Mean

8.87603306

Pr > F
0.8408
0.2230
0.0655
0.8626



General Linear Models Procedure
Class Level Information

Class Levels Values
wC S 12345

GEN 2 01

Number of observations in data set = 242

General Linear Models Procedure

17

Dependent Variable: QS

Source DF Sum of Squares Mean Square
Model 10 97.03386268 9.70338627
Error 23t 2939.24712905 12.72401355
Corrected Total 241 3036.28099174

R-Square c.v. Root MSE

0.031958 40.18770 3.56707353
Source DF Type I SS Mean Square
GEN 1 12.42990848 12.42990948
wC 4 24.60272157 6.15068039
AGE 1 43.57855967 43.57855967
AGE*WC 4 16.42267195 4.10566799

F value Pr>F

0.76 0.6647

QS Mean
8.87603306

F value Pr>F
0.98 0.3240
0.48 0.7479

3.42 0.0655
0.32 0.8626



General Linear Models Procedure
Class Level Information

Class Levels Values

we S 12345
Loc 2 01
BCAT 4 0123
GEN 2 01
sCC 2 01
SE 2 01
SEC 3 012

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: Composite Score [(T+A+U) - Q)

Source DF Sus of Squares Mean Square
Model 82 13802 .13893328 169.53827967
Error 159 18773.58420722 118.07285665
Corrected Total 241 32675.72314050

R-Square C.V. Root MSE

0.425458 26.73721 10.86613347
Source OF Type I SS Mean Square
wC 4 560.45821702 140.11455425
BCAT 3 496 .70633741 165.56877914
toc 1 13.57127108 13.57127109
GEN 1 1295.87022688 1295.87022688
ScC 1 82.25125437 82.25125437
SE 1 520.54082228 520.54082228
SEC 2 451.41514739 225.70757370
WC*BCAT 10 1510.68415590 151.06841559
WC*LOC 4 691.72066452 172.93016613
WC*GEN 4 577 .00322376 144.25080594
WC*SCC 4 285.32582537 71.33145634
LOC*BCAT 3 860. 18930940 286.72876980

Pr>F

0.0268

CS Mean

40.64049587

Pr > F

0.3188
0.2442
0.7350
0.0011
0.4052
0.0373
0.1512
0.2462
0.2155
0.3038
0.6602
0.0674



LOC*GEN
LOC*SCC
BCAT*GEN
BCAT*SCC
GEN*SCC
WC*SE
WC*SEC
LOC*SE
LOC*SEC
GEN*SE
GEN*SEC
SCC*SE
SCC*SEC
SE*SEC
AGE*WC
AGE*LOC
AGE*BCAT
AGE*GEN
AGE*SCC
AGE*SE
AGE*SEC

ON = = =2 W= NN -N-N= N =N W s

11.20804857
175.63834234
564 .81400891
45.92527990
31.65583807
408.64185918
1067 .66258269
54.72520202
212.86176635
274.21879313
506 .46249665
76.81582123
93.86139051
541.23815085
1185.608392252
3.67172208
667 .89468075
210.50862746
1.39424072
235.67464411
165.92065882

0.00000000

11.20804957
175.63834234
194.93800297

22.96263905

31.65583807
102.16046479
152.52322610

54.72520202
106.43088318
274.21879313
253.23124833

76.81582123

46.93069525
270.61907543
237.12166450

3.67172208
222.63156025
210.50862746

1.38424072
235.67464411

82.96032941

0.00
1.49
1.65
0.19
0.27
0.87
1.29
0.46
0.90
2.32
2.14
0.65
0.40
2.29
2.01
0.03
1.89
1.78
0.01
2.00
0.70
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0.7584
0.2244
0.1798
0.8235
0.6053
0.4863
0.2576
0.4970
0.4081
0.1295
0.1205
0.4211
0.6727
0.1044
0.0803
0.8602
0.1342
0.1837
0.9136
0.1597
0.4968
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General Linear Models Procedure
Class Level Information

Class Levels values

GEN 2 o1

SE 2 o1

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: CS

Source DF Sus of Squares Mean Square F Value Pr>F
Wodel 2 1795 .90493560 897 .95246780 6.95 0.0012
Error 239 30879.81820489 129.20426027
Corrected Total 241 32675.72314050
R-Square C.V. Root MSE CS Mean
0.054961 27 .96916 11.36680519 40.64049587
Source OF Type I S§ Mean Square F vValue Pr>F
GEN 1 1350.95950413 1350.95950413 10.46 0.0014

SE 1 444 ,94543147 444 .94543147 3.44 0.0507



Dependent Variable: CS

Source OF
Model 2
Error 239
Corrected Total 241

R-Square

0.054961
Source DF
SE 1

General Linear Models Procedure
Class Level Inforsation

Class Levels

GEN 2

SE 2

values

Number of observations in data set = 242

General Linear Models Procedure

Sum of Squares
1795.90493560
30879.81820489
32675.72314050
C.v.

27.96916

Type I SS

554.14312327
1241.76181233

Mean Square
897.95246780

129.20426027

Root MSE

11.36680519

Mean Square

554.14312327
1241.76181233

F Value

6.95

F vValue

4.29
9.61
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Pr > F

0.0012

CS Mean

40.64049587

Pr > F

0.0394
0.0022
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