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Terminoiogy

CmpAmdom: Amedwxl afieimbursemaA, a set amount o f money «(her recw ed or paid 
based (mmBmbarship radier tbanseivices rendered. A capita rate per year (PMFY) 
or month (PMPM) fijr each beneficiary tiiat is a membCT or insured in an organizatKMi. ft 
may vary based <m demogn^hic variables such as age and gender.

Closed Panel: A managed cate plan Astamtracts or eaphysprovidasm  an excbiâye 
basis and does not aOow providers to provide care/services to patients/beneficiaries not 
enroOed in the m anned care plan. Eanqples are stafT (empkyed by organizatiom) and 
group models (cmitracted by organization).

Financial Rule: A provWer ofheafthcare paid under a cqpitathm arrangement is 
obfigatedto pay medical expenses for beneficiaries they receive prepayment for
(PMPM otPMPY) in mondify or y ea ^  increments ̂ lercqiitaX Risk implies medical 
expenses may be greater than revenues for a beneficiary or group ofbeneficiaries.

Gatdkeqior: AO care fiir a beneficiary most be preandiorized by a primary care provider 
(excqft emergencies); a predominant feature of most HMOs.

Healdi Malntmiance Organization (HMO): An organizatian diat provides healthcare 
to enroOed members based on a standard benefits package finr a set period of time. 
Members prepay <m a yeariy(PMPY) or mondify (PMPM) basis. The definition also 
requires one of the two comdirionsbe met: 1) places some ofthe providers at risk 
(financial and service risk), and/or 2) ndHzes primary care providers as gatekeepers.

Managed Health Care: A system diat manages healthcare cost, quality, and beneficiary 
access by ntîKzmg authorization ^stems and a defined assortment ofhealthcare 
provWers and services. Types of arrangements include managed indemnity. Preferred 
Provider Orgamzatkms, and Health Maintenance Organizatmns.

Mwai Hazard: The propensfty to use heahhcare services indiscriminate^; usuaOy 
refers to beneficiaries diat have Ktdediancentive to use healthcare services and thus, 
irtilizft greater amounts of service than actually required.

Sovice Risk: Similar to financial risk, a provider is at risk for healthcare services 
needed by a ben^m ary or groi^ ofbeneficiaries diey receive a pr^ayment (PMPM or 
PMFY) for in manthfy or yearly increments (per capita). R i^  implies diat a provider of 
care may need to provide more services than normal or average and thus either woric 
more producing more services) or pay (financial risk) for services fiom anodier provider.

Tri%e: A French word meanmg‘to smt out’ In healthcare, combining administrative 
and clinical dedskm mechanisms to place a beneficiary/patient at die correct level and 
place of service based on urgency aM need as signs and ^nqitoms are presented by die 
patient



Abstract

T te propose o f Ais stiHfy was to  exemme duuacteristics o f commnracatiim ill a 

managed care context Nurse call centos were die fixms o f the study and several 

olgectivesweseprosaed. The study sought to detemrinetiie level o f coromimicatioa 

qnali^ between patients (castoniers) and nurses in the can center. Secondty, die study

xuan mtereiBted m  exammimg A # qnaKty n f  cnmmnntft«fum Iw^awtwi phygiKiang awH mmm- 

^lyskian providers and die nurse can center fiom die provider’s perfective, bfeasurmg 

die tnndiness, accuracy, usefulness; and quantity communication, by survey 

instm nrieiit̂  pmvideg a cnrnfr d ie n s iv e  pictnre of cmnmiinicati«n quality Asitwas

hypothesized, patients differ, these measures served as the indqiendent variables finr the 

study, in socioeconomic status, needs, experience, age, and various other Actors, and 

digframBftSigmeirt and pernqitmn rtfimrag call center cnrnnrnmcariiin <piality shnnid differ 

Lfltewise, prov^ers who differ in training, specialty, and experience, riiouldhave 

dtflfemnf pgrceprimiR and expftrtatinwa n f  d wtnmmicatinn AIso, location oftiie 

beneficiary and provider o f care in relation to die nurse call center should have an impact 

on percftions of CQnmnmicatkni qualhy.

Providers’ communication quality needs were not met in this study. AH 

dimensions o f communication qualhy showed significant difimences fin provider 

perceptions o f actual communication tAhen conf aredto the provider Meal quality Older 

providers and those \riio were distant to the nurse call center had higher timeliness 

dimension scores. Providers udio were local, had internal medicme or ob/gyn 

specialties, and were 4d to 50 years old had lower quantity (excessive flow of

XI



inibfmatkm) scorea. Dimensions ofaccura^ and usefiilness revealed no ggmficant 

preifictora

Female beneficiaries scored h ^ ie r in the tnndiness^ accnxacy, and usefiilness 

communication quality dimensions  Beneficiaries widi hig^ heafth selfi«fi5cacy scored 

h itle r fiirthe timdiness dunenskm dian low selfi^fiGcacy subjects, althon^ femdes with 

low health self-efficacy scored higher than males with or low health self-efficacy.

For the accuracy dfanenmm, civilians and hxal beneficiaries scored h ^ e r  fiian odier 

groiqis. The low sodo-economic grotqi, civilian beneficiaries, and age groups 19to 25 

and 36 to 40 scored h ^ e r  in the usefiilness dimension dian other groupa Theqnalhy 

««■MHHiiinicatMin «Hnwnsion rewealed nn  sigmficant findings. hl^Hcations o f the results 

and fimitatknis o f die study were discussed.
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CHAPTERl 

Propose and Introduction

Purpose

Demand management ̂ sterns in healthcare provWe a quality improvement to die 

conthmum of health care services. Nrorse caQ centers are inoeasingly becoming the first 

point o f  access finr managed baieficiaries. To improve the healthcare ̂ stem and patient 

heahh outcomes, the tdephonic nurse call center, the health care provider responsible for 

patient care, and the bmeficiary must communicate effectively. Demand management 

systems’ performance, physician agreement (concordance), and patient satis&ction rates 

have been studied by various grmqis. The key link, conmnmication between the major 

system stakdiolders, remains as a research topic to further r^ n e  and find possible 

inqnovements to tel^honic nurse caO centers. Determining connmmicatian quality fiom 

die demand management ^stem to providers ofpnmaxy care, dqtending onthe location, 

^eciahy, training background, and patient panel size o f die provider, and the beneficiary, 

considering location, reason fi>r call, socioeconomic status, and caller to patient 

rdationship, is an important aqiect ofhealthcare demand management improvement. 

Tntmdnction

The evohxtkm of managed heahh care within the health care industry has required 

physicians, nurses, administratars, and beneficiaries to change how care is delivered. 

Gianges to die system impact on healdi care cost, quality, and patimt access into the 

health system. As mam%ed care diaracteristics become more prevalent, physicians and 

heahh plans have more financial and service risk (Kongstvedt, 1995). This creates a 

paradox for physicians, managed care plans, and other capitated arrangements. Many 

providers ofheahh care are paid a c^itated rate (a prearranged payment for each 

beneficiary diat they care fim) by the managed care plan fixr each beneficiary in their 

padent panel The more beneficiaries in a physician’s panel enables the physician to



increase revenae with acconyanying increases in financial and sgvice risk. Also, 

patients that are directed to inappropriate lower levels of care orv^o hawe dtronic 

diseases can cause significant financial strain (risk) to the physician (Raiding, 1996). If 

patients are directed to lower levels of cate and subsequent^ have inoeased acuhy, die 

cost oftreatm at can dramatically increase (financial risk). To decrease service risk 

(volume of patient viats) and not inoease financial risk (cost of care), physicians and 

health plans have looked fi>r ways to efifectivety man%e beneficiaries widtout 

compromising quality or customer satis&cdon. Healthcare industry research and 

exploration in demand management has exploded due to the financial risk to healthcare 

providers under oqiitation (Wolcott, 1996).

One type o f demand management qiproadi dianges the health care delivery 

process by appropriate^ managing service risk without increasing financial risk. This 

particular system maintains quality of care and efEectiveiy allows physicians some d%ree 

offieedom. it involves integration oftel^hone triage, advice, and iqipointments 

systems as a means of demand management. T d^hone ^stems enqiloy nurses who 

direct patients/beneficiaries to appropriate levels of care based on the current qpisode of 

presetting complaints.

in die United States, Sweden, and Canada, telqihone contact between patients and 

the health care system constitute between 2% and 2S% of primary care, and in 1990, 

over one million monthly calls w ee made by honsdtolds to tdl^hmie-based health care 

information services (Barton, et aL 1992; WOliams, Crouch, & Dale, 1995; Robinson, 

Anderson, & Eipenbeck, 1997). Telqihone triage, advice, and appointments ̂ stem s are 

usually centrally located and are accessed by beneficiaries both localfy and from a 

distance. Understanding the interaction of telqifaonic triage, advice and ̂ ipointments 

between the nurse, physician, and patient is critical to the long term success and 

improvement ofthe tdqihonic triage system (BeD, 1996). Cmnhmous evaluation of 

communication between the stakdiolders of the system and tdqihonic triage and advice



processes are importent to inqmrve the system and maintain satis&ctkm (Barton, et aL 

1992). Measuring hoq>italrpfaysiciatt comnmnicatiom quality has sdidom been 

acconq>Iished; ho^itals haven't systematmally measured comnnudcatian ef&ctivemess 

between diemseives and physicians to near the extent they have fin* customer/beneficiary 

communications (Jaklevic, 1996). In an isolated group practice study, physicians gave 

fimr to poor ratings to comnmnicatian efforts between hoqthals {heahh care ̂ sterns] and 

themselves (Jaklevic, 1996). Vital to tel^honic triage, advice, and appointments system 

success is the conmnmication Knk between physicians and the nurses vAo comnmnicate 

whh patients assigned to physician panels  ̂ The infinmatum timeliness, accuracy, 

usefiilness, quantity, and the conmnmication charmelusedtorday information between 

the patient/beneficiary and their physician via the nurse telqphooic system must be 

explored to ensure that all stakdrolders are satisfied with the exdxange o f information and 

that the patient receives appropriate care. Since most nurse call centers are centrally 

located to realize economies o f scope and scale, the quality o f cormmmication with 

primary care providers that are local, as well as distant, fiom the nurse telephone system 

itmd: be analyzed to evaluate the system and identify potatial improvements.

Systematically irrqrroving communication quality for healthcare access 

mechanisms is an organizational leadership concerrL fotemal, providers o f care, and 

external, beneficiaries, qrstem stakdiolders are constrained or fieed to increase individual 

and group health status partly fiom the knovdedge gained th rong  quality nurse call 

carter communicaticm. Cormnunication improvement is a paramount issue firr leadershÿ 

teams firr an healthcare ^stems. The problems associated whh corrrmunication 

improvement are made more corrqrlex as health systems integrate vertically and 

horizontally along the continuum of care and add access control operations. Nurse call 

center comrmmication quality irrpacts sadsfoctfon measures throughout dte health system 

and has significant legal inpUcatiinis. Healthcare ^stem  leaders have the responsibiHty
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to improve their systeuB. As die frstptmttofbeaeficiaiy/castoiiiBr contact, the nurse 

call center is a iogkal choice to fjwnfmmtçatimi gnality  m ip«ivem eiit pw^yams.



CHAPTER2 

Review ofthe Literatiire, Rational̂  andlfypodieses 

Healthcare Demand Management: The Norse Call Center

Many health care reform measures and strat%ic plans focus on the supply side of 

the health care delivery equation by inqtlementing barriers to access such as 

precertificatkm and fimhing provider selectkm by the beneficiary (Fries, 1996). Fmdmg 

ways to demarket heahhcare, or discourage demand by ndâng prices, reducing access, 

service, and promotion are not wise solutions to fire demand problem (MacStravic, 1995). 

The healfit care finmula, determining v^iat, ^ e re , and how nmch care is required, is 

based on community needs. Although this approach, the supply side, has been used 

many years, the demand for heahh services has been n%lected. Tgnormg the demand fi>r 

health care services by a community’s pqpulatkm leads to skyrodceting health care costs, 

ht the US, emergency rooms are visited over ninety million times per year but over half 

of these vishs are fixr minor conditmos 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 disconthmous and uncoordinated (Franco, NfitdieD, & 

Buzon 1997). HMOs and managed care organizatimis are struggling with im^propriate 

emergency dqtartment use by beneficiaries (some orgaruzatkms wiH not pry fi>r 

inappropriate ERuse) so, to counter this, tdqthome advice is an expectation in most 

heahhcare settings (Robinson et aL, 1997). Analysis, platming, and program 

implementation to onfy the stqrply side of services increases beneficiary dissatisfaction 

since the limits placed on the health crue customer are usurdly not patient focussed or 

fiiendly and, at times, clinically inrqrpropriate. Equrd concern must focus on the demrmd 

tide of the heahhcare equation. Educating rmd en^owering ben^daries, coupled with 

the development of intelligent access systems, is the key to demand tide management. 

“Current knovdedge makes possible health pdides vtidch can irrquove population heahh 

and at the same time reduce overall medical care costs by 20% or more. The strat^y is



based iqnm rednctkm m need ̂  wedkai services and rednctka in demand for medical 

serviced (Fries, 1996, p.

Telephone care creates a banfer-ftee environment, is timely fig the patient, is 

wcqpted by dxe patient, and can serve as the basis fig many quality health services in the 

commnnfiy(Gay, 1995X Telqihone triage not only is an inqMKtantconq^ent ofthe 

health system that promotes cost effective care but also educates beneficiaries on self- 

care, medical advice, and tike appropriate use ofthe healthcare system (Aayden, Kempe, 

&Thomasson, 1997). In fimt, nurse call centers are a conqtethive requirement fig the 

heahhcare ̂ stem  and essential to callers (Mcdiagea & Hoosier, 1996 and supported by 

Bartfaolow, 1997) in many areas.

Most heahh plans employ some figm of demand management (Bell, 1996). A 

total of fifiy-eight percent ofHeahh Maintaiance Organizations provide some type of 

nurse call center services fig then beneficiaries restAiog in a substantial portion (42%) 

nho are missing quality and cost saving opportunities (Medical Source, 1996). 

Approximately diirty-five million Americans have access to nurse can centers, compared 

to two mQIion in 1990, and the demand managemmt c o n c ^  is growing as much as 

twenty>five percent per year (Anders, 1997). Demand maniement is not new since 

physician s recqhiomists and nurses have perfigmed telephone triage and advice since the 

tdq>hone was installed (Wokott, 1996). Over die past ten years, measures have been 

devehq>ed to decrease moral hazard and increase qqgopriateness of care. Tdephone 

triage is die process ofdirecting patients to appropriate levels of care (Fifield, 1995). 

Demand managemmt tedmiqnes, sudi as td^hone triage, reduce unnecessary use of 

medical resources, such as emergency room vists, while maintaining user saris&ctkm 

and quality of care (Wolcott, 1996). Over ninety percent of parents were satisfied and 

over ninety-two percent of problems were resolved usittg a tel^honic demand 

management system; these results indicate that tdephone care can efiEectiv^ triage and



give patient advice and ifens increase provider’s tone for diiect patient contact fitr those 

patients ̂ lo  really need proffesaonal care (Katz, Pozen,&MHdilm, 1978X

hr die nursnrg disc^Hne, the area <]£call centerAdephone trnrge nursing has 

b^nn to establish h ’s nidie within Ae field. Professional development, exchange of 

infesmatkm, and standard setting within the te&qrhcme nursing field are prqraring fee 

heahhcare mdnstry to establish this avenue ofpatknt/lmeficiary accessto care asa key 

conçonent to health plan management and system int^ration to primary care. The 

Amoican Academy of Anfenlatory N uran^ in 1995, created a special interest group 

responable to tqren a dialogue and increase professional contact between tdqrhone triage 

and nurse call center nurses (Webster, 1996). Webster (1996) states that a nurse call 

carter-oriented electronic magazine b%an publication in August 1996 and feat fee 

National Conunhtee on Qnalhy Assurance (NCQA) have b%un to include nurse call 

centers, triage lines, advice fines, and cmnbinations o f these in fee healtir plan 

accreditation certification process, thus establishing system standards o f outcome 

measurement, training, and the like.

Types ofrm rse call cen ter systems. Two ways of implementing demand 

management are nurse advice and patient lisk assessment systems (Bell, 1996). Within 

fee patient risk assessment nkhe, there are basically tiuree ways to approach fee delivery 

ofhealthcare: unstructured nurse protocols, computer-supported protocols, and 

automated clinical algorithms. Current automation tedm olo^ makes conçuterized 

support ^stem s critfealto successful demand maniement (Bell, 1996). The future 

fircus will be on automated systems.

The proliferation of computer-assisted medical dedskm siqrport systems have 

enabled a transition fiom ‘nurse advice* to a more appropriate system called ‘telephone 

risk assessment* (Ben, 1996). New to demand management is fee mt%ration of <yen 

architecture autwnation systems and clinical knowledge that guide patients to appropriate 

levels o f care but also provide health plans and provkiers of care tim dy infinmatkm
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(Wokott, 1996). TTiesoplristkartiono f«iitomatedq^stemsalkw5tnnelydatac«rftectHm 

and evaluation that leads to system impicvementSt

Protocol-based systems are automated diedcfists diat nurses use during the patiait 

can that provide a usefiil triage fiam3wodt(Wokott, 1996). Standing protoctds or 

algorhhms shonhl be used to guide the nurse’s assessment and create an uniform 

guhWine Ar medical recommemdatioms (Bosna, 1995). Protocols tend to be voy  

conservative, have less potential fin* reducing unnecessary patient visits, and clinical 

safety and consistent have been quesdoned (Wolcott, 1996). A more aggressive 

approach to demand management utilizes clinical algotiduns that are physician devdoped 

binary logic pathways (decision trees) diat nurses use to triage and assess patients during 

the tel^hone call (Wokott, 1996). Phyadan concordance studies show that protocol 

based triage adiieved between 49 - 84% physdan %reement vhile clinical a^orithms 

adneved a 92.8% agreement rate (Wokott, 1996). These tystems are extensions o f <me’s 

health tystem and a first access point fin* patients (Bed, 1996X A stuty in Sweden 

ctmchided that patients followed tel^hone advice, had high rates of satisfection, and 

overall, teltyhcme nurses handled the program adequate^ (Markhmd et aL, 1990).

While some plans require die benefidary to call the tdephtme demand 

management tystem as a pre-certification stq* in the access process, other plans use die 

system as an rqition or a marketing tool (Bell, 1996). Beneficiary access to the nurse 

tdqihone triage, advice, and appointments (denumd 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’Connm (1996) is currentty running a 

pilot stnty to understand how best to serve distant ptqmlatkms. Most beneficiary cads 

were placed after office hours ofmost physicians, usually between 5 pjm. and 11 pun. 

(Poole et al, 1993) and fiuther verified by Fifield (1995). Augmenting physician 

practices, tdqihone use in medidne is inœasingty used to teach and advise patients and 

clarify information (Bames, 1995). The fimnfy doctor is the best source o f mfimnation



for die patient, yet i^iysicians are not traÎDed dioroiiÿify in teadimg and commmiicatkm 

and love a considenble wodfoad m patMnt visfts wkboat tafong on addkknal teiqphone 

responsibilities (G h ^er & McGrath, I9M). Considernig foe wide use of tdephone- 

based health care, proper hit^ration of information and carefol aaatiacy of foe process 

mast occur to Æminate adverse outcomes.

A system that does not have quality clinicd in t% t^  win not be utilized and wiU 

become a catatyst o f conflict between pkn mam^emeat, providers (physicians and ofoer 

care providers) and beneficiaries and win have potentml n^ative l^ a i impHcatians (Bell, 

1996). Physician, nurse, man%enieot, and beneficiary involvement in foe deveh^iment, 

testing, evaluation, and réévaluation are indicators o f a quality telephone risk assessment 

[trn^] and advice tystem (BeQ, 1996).

Reducing hAahbrarm costs appropriately. The most costtyoutyatient heahhcare is 

in foe emeagoicy dqwrtment, subqpeciahy, and ^edahy  care. Less costly is a primary 

care physician appointment and foe fefwest cost is sdfcare or advice. Trained telqihcme 

triage nurses evaluate each case and send patients to i^pnqiriate levels of care; 

redirecting patients fiom the emergency room to lower cost levels of care range fiom 

25% (Thompson, 1996% to 87% (hifinmed Access Systems, 1995) and reforecting 

patients fiom h%her levds o f care to self care (advice) ranged fiom 51% (hifinmed 

Access Systems, 1995) to 61.5% (Wolcott, Johnson, Philips, and White, 1995). Oasper 

and McGrath (1993) report that a quality review of a Toronto, Canada telephone triage 

and advice tystem suggests that beneficiaries would vish foe emergency department and 

demand a physician vish if the telqihone sovice were not available; the cost per call is 

under ten dollars vddle an emergency room visit costs one hundred dollars. The cost of 

an emergency room visit fixmmr-urgent episodes is much greater than tiie benefit; this 

relates to foe value ofthe healthcare dWlar. Padgett and Brodsky (1992) rqNHt that since 

1955, US emergency room utilization has increased tinree hundred and twdve percent 

with a fifty percent increase in outyatient cfinic visits and tiiat eighty-five percent of
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emo’gaicy room visits wexe for nom-Hfe threatening reasms. Kelly (1994) foandthirt 

percent of ER visits aoossthe natxm were A r nonema gency condMoos.

The dfanmtic increase in ERntiHzation greatly raises the cost ofheaUi care. 

Substantial cost savings and greater continuity o f care could be addeved if  beneficiaries 

had a reliable and quality tel^honic access to triage and advice and accessed care at the 

expropriate level of care (usually at a lower cost finr care) or initiated self care at home 

(an even loww cost). was costing us fin Yuba, Califbmia], in round numbers, $170 to 

see patents in an emergency d^artment udiea it wouUhave cost $70 iftfa^  were seen at 

the Clinic” (Kelly, Cost containment in die emergency dqiartment, 1994, page 454). 

Another stu^ofanH M O  enrolled population concluded that a nurse call cent» reduced 

total physician visits by 17%, a 35% decrease in HMO visits for minor illnesses, a 15% 

reduction in medical visits fixr a Medicare risk plan, and that each $1 invested in the 

demand management ^stem  returned $3.40 for die HMO {Capitation Management 

Report, Mardi 1995). A large nurse call cento: in &oomfield, Colorado, handling over 

five hundred diousand calls a year, direct fiirty percent o f patient callers to self or home 

care, two percent are directed to the emergency room, fifteen percent to urgent care; and 

finty percent to some type ofhealthcare provider consultation (Anders, 1997).

The Physician’s M oneyed Care Report, published in December 1995, firandthat 

a 100,000 beneficiary pcqmlatimi that accessed health care via a nurse tdqxhone demand 

management qfstem 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 nurse tel^hmie systems, hi a two-year long 

Wisconan s tu ^  o f24,000 beneficiaries, die Education Association hisurance Group 

fiwmd that a self care program widi access to a td^home based nurse call center saved 

$4.75 per$l invested as compared to a ̂ 4 0  savings per $1 investment in a program that 

only offered beneficiaries a printed manual and newsletter [documents that reinfince self 

care in the home] (Medical Source, 1996).
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Decreasmg l]ie number o f oimecessaiy ofBce visits allows pbysidans to  see the 

patiats n ^ tn ity  need care (Osteriums, 1995) and reduces cost bi an example

used by U;^man (1995), Denver pediatnciansconiplamedlbat die most stressfibl 

con^Kment o f their jobs were late n i^n  calls from parents. A telephonic demand 

numagemait system allowed the pediatncians more personal fieedom by removing most 

late night patient care stressors and decreasing unnecessary (ÆcevisËs while 

maintaining control o f their practices (I^ipman, 1995). T ^ ihone nurses promote 

access to primary care services and improve the quality o f a general practice [primary 

care practice] (Anderssoo, HaEberg, ANorstrmn, 1995). Fhyacians’ organizations [and 

other provider groups] that manage and care for teas o f thousands of covered lives in a 

capitated environment could save millions ofdoBarsifdieyinqileinent nurse call centers 

that not only receive calls, triage, provHteadvke, and if  appny riate, direct patfents to die 

correct level o f care, but also intitiate calls fin provi&rs to patients fijrieminders of 

prevmtive clinical services, disease state management issues, and die Hke (Medical 

Source, 1996).

Nurse can centers: Faciltators of the provider-beneficiary rdatimslrip- 

Physician agreement with nurse recommendations and patient satis&ctiwiwMt die 

td^bone-based demand management system are high, especially with die clinical 

algorhhm q^noach, and adverse outcomes are minimal or absent (Brayden et a l 1997; 

hufonned Access Systems, 1995; Wolcott, Johnson, Phil%s, and White, 1995; O’Cmmor, 

1996; Poole et a l, 1993). In Toronto, niney-lbar percent ofbenefidaries were satisfied 

with the service (O aq w  & McGradi, 1993). The importance ofprovider^hysician 

agreement with nurse recommendations cannot be understated. Providers direct the 

clinical system; without provider support of nurse recommendations to beneficiaries the 

nurse call system would not succeed in the long run.

Reneficiary self care m die home is amodier demand management program that is 

greatly reinfixrced by nurse tdephone triage and advice systems. Self care algoriduns.



12

mch as. m tliehnnka T a th iy  r « re ofYoarself m d  Taking Care nfYour Olfld provided# 

beneficiary layman’s explanatkms and procedures for home care and in nutay ways 

nmrordie imr9etelq>b<mettttge and advice systons (Fries, 1996). Working in tandem, 

these programs, nurse telq)hone triage and advice, and a beneficiary self care program, 

reinforce each odier and provide a quality health care mechanism to reduce the cost o f 

health care while prmnoting posktve ontcmnes and inqnovemoits in quality of fife. Fries 

(1996) suggests a fimr line defoisefiv health care; 1) programs that promote healthy 

lifes^es; 2) self care in the home; 3) nurse call center fiir triage and advice; and 

finally, 4) die health care provider.

Key to die demand management process is (faicnnientatkm and comnnmicatkn. 

The system should be real tune; docnmentatkm of each call dioold be done during the 

can not afier the fi#t (Befl, 1996). Advanced systems aOowrkdidocnmentatian ranging 

fiom individual call data to system’s measurable inq>act <m padent/beneficiary utilization 

(Wolcott, 1996). Documentatkm is essential and cannot be overlooked and should be 

incorporated into die patknt’s permanent medical record (&ayden et al 1997; Osteriians, 

1995). “Accurate and concise documentation of all interactions with cHemts 

[beneficiaries] should be retained as per normal practice in the documentatkm of any 

nursng procedure” (O aq w  & McGrath, 1993, page 36). hi fiut, in the Denver 

pediatric tdqihonic demand management ^stem, docamentarioa o f each call is 

forwarded to the patient’s physician (Lqqmian, 1995). Any triage/advice system must 

include a method for accurate documentation that as^ ts in protecting die organization 

against liability (Bosna, 1995). Tdqihtme-based ^sterns aOow a close link to patients 

and their phyâcians; supplying iq>-to-the-minnte data that enables providers and plans to 

better meet the needs of staff and benefidarie& (Wokott, 1996X “CommunicatkHi with 

the patent’s regular phygcàan is critical for int%rated and ̂ propriate care as weB as die 

physician’s and patient’s comfint” (O’Connor, 1996, page 59). Periodic evaluation in 

communicatian abilities allows you to dieckfiir potential problems (Barton et al, 1992).
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Keying patknts more infimned (18%) and having more complete records (45%) were 

among dianges physicians made to pnrtect against finare lawsuits (Barton et al, 1992). 

“Giving telqihone advice creates a l%al duty, and such caiefiil, con^lete charting should 

provide protection if  a lawsuit arises^ (Lqipman, 1995, page 53). Isaacman, Verdile, 

Kohen, and Verdile (1992) found that many emergency dqiartments are filling the 

tdqihooic nurse advice and triage roles in an inadequate and variable manner, due to 

inadequate training lack o f  clinical sapennâoa, and inadequate systems, that leads to 

agnificant risk to foe patient and organization.

Coleman (1997) suggests three approaches to tinrit legal liabilitv: 1) using 

standard protocols, 2) documaning calls systematically and thorough, and 3) 

estabfifoing and maintaining a quality assurance program to audit and improve the 

system. A quality demand management system foouldtake o v a  these roles to decrease 

liability, increase patient sadsfoction, and improve the potential firr quality health 

outcomes.

Demand management systems also serve as a source o f patient autonomy and 

en^owerment Professional nursing advice serves as reinfbrcement fixr sdf care in foe 

home, as well as, assisting in health care decisions such as vfoen a clinic visit is needed 

and what questions to adc foe health care provider. Successfiil and usefiil telephone 

interaction between the nurse and foe patient is a shared re^onsibility that relies on 

effective communication ((Haqiw & McGrath, 1993X 

ContTTnmication

Communication is critical for successfiil health outcomes; communication is foe 

vital process that links consumers ofcare and providers o f care (Krqts, O’Hair, &

Glowers, 1994). The accurate gathering documenting and passing of information that 

allow high quality decisions to be made, or fin instructions to be fidlowed, is at the crux 

ofWmt is required to communicate effectively within foe health system and with 

beneficiaries. Nurse call centers operate with electronic and teJqihonic ‘conduits* that
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pass WimnadoaamdaBowcomummkaÊMNL The vaine of conmnmication in an 

oigamzatkm equates dsectfytohovirimidi commnmcatkm assists die osganizatiom in 

xeadimg its goals; goals must be clear, measnreable, and set vnthin a reasonable time 

fiame (lÂddiocg, 1994X The qnaB^ oftibe infimnationtiansfa; die communication, is 

die issue. "Commnmicadcn becomes die maynrvdiicledn^ the entire nnrsn% process, so 

it would sean (Avions diatdns [communication and advice] has to be Ae best that can be 

offered to the cfient These fimctions [cwmmnricatinn and documentation] also apply to 

td^hone triage” (Coteman, 1997, page 229). Media lidmessdieoiy (Daft & Lengel, 

1986) and «fiistaace leammg offer researdi and application potential for nurse call center 

operatkm&. Reasonably, communication research can, and should, be used as die vehicle 

to improve the nurse call center operation.

Communication to reduce uncertaintv and egiriv^cality Daft and Lengel (1986) 

state Aatorgamzathms process infbnnatnni to reduce uncertainty (the absence of 

mfemMtmn) and eqmvncaKQf (amhigmty)- hifimnation is processed and communication 

occurs to accomplish internal tasks of die organization, to coordinate activities, and 

evaluate external environments (Daft & Lengel, 1986). ^TJhcertainty is a measure of the 

organization's ignorance of a value for a variable in die information] space; equivocality 

is a measure o f the organization's %norance of whedio’ a variable exists in the 

paftmnation] ^ace” (Daft & Lengel, 1986, page 557). More information reduces 

uncertainty (Daft, Lengel, & Trevino, 1987X Basicaify, low uncertainty about an issue or 

problem means an organization has data or infimnatkai in sufScient quantiQrtomake 

decisums about the problem, udieteas low equivocality means an organization, has 

defined what questions or what data is needed to attempt to solve the problem. 

Equivocal^ means diatmnltyle and contradictory interpretations exist about an 

organizational issue or problem (Daft et a l, 1987). Managers differ in information 

processing response t^ienconftanted with uncertamty as opposed to equivocality. 

Uncertainty causes managers to acquire data, whereas, equivocality prompts the
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exdiange of subjective views among managers to define problems and resolve conflicts 

(Daft et aL, 1987X

bifimnation ridmess is defined by Daft and Lengel (1986) as the ability o f 

information to change understanding within a time interval The longer the time interval 

to chan^ understanding, the less ridt the inftxrmation. Consequently, the less time 

required, the more rich the inftmnation is to the organization. The media that carries 

infiramatHm to intended audiences also has a ridmess associated with h. Acmitinuamof 

media richness has been established based on the medium’s edacity for immediate 

foedbadc, the number o f cues and dumnels utilized, pmrsonalization, and language variety 

(Daft & Wigintan, 1979; Daft, Lengel, & Trevino, 1987). Daft and Lengel (1986) state 

that, in decreasing media richness, that the continnum o f ridmess consists o£ “l)foce> 

to-foce, 2) tdq»hone, 3) pmsonal documents sudi as letters or memos, 4) inqiersanal 

written documents, and 5) numeric documents” (page 560). The richer the media, the 

better equivocality can be reduced; media low in richness are best used ̂ e n  

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 

organizatianal sectitms increases, equivocality decreases (Daft & Lengd, 1986). 

Bearding nurse call centers, the nurse center and primary care providers become 

increasingly interdepmtdent but are somewhat differentiated; this state of affeirs suggests 

that potentially high levels o f uncotainty and some equivocality can exist during 

communication between flie parties. This is conqtlicated by the myriad of patient issues 

and problems; the focal point ofcommunicatian between the providers and nurses. In 

order to decrease uncertainty and equivocality, vAen fiicusmg on a patient issue, the 

nurse call center must communicate in a timely, accurate, usefiil, and concise manner.
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H^qnaiitycomiiiiiiiicatioii from the onrse can center finks the patient, andthe qvedfic 

issues at hand (acute ̂ isodic care as most urgent and preventive/advice issues as less 

urgent), with the primary care provide that is ukhnatdyreqMmsibleAr their patient's 

care.

C h o n a n p  cornimmiRatmii rham ielg m d  m edia Media dioice is important 

Different dumnels o f information flow can influence the receiver’s message processing 

ability and ultimately, the satis&ction with tire conununication. Ambiguity, or 

eqnivocafity, influences media dioice. When ambiguity is high, lid io ’ media sudi as 

&ce-to-&ce communication will increase, whereas, unandngnons situations allow greater 

use of memos, letters, and electronic dumnels (e-mail) (Trevino, Lmigel, & Daft, 1987). 

Equivocality is the nuqor barrier confimiting new media (Daft et aL, 1987). Distance and 

job pressure do increase the use of e-mail [and tel^honic media] without as mndi regard 

to media richness implications (Trevino et a l, 1987). Etectronic mail messages are sent 

and received conveniently; time, distance, and physical qiace are less constrictive so this 

media creates an environment that shares neither ̂ ace or time (Barnes &  GreUer, 1994). 

hi urgent situations, however, ladt of shared sense of time can be a problem. Since the 

Trevino et a l (1987) article was published, where the author’s stated that new media 

(sudi as e-mail and video-teleconferencing) should be used in unambiguous situations, 

more recent researdi suggests otiierwise. Walther, Anderson, and Park (1994) and 

Sdumtz and Fulk (1991) state tiiat eaify theories of conqiuter mediated communication 

(CMC) were not very flivorable toward the new media but this is no longer true. Schmitz 

and Folk (1991) comment on work by Marfcns (1987) tiiat dectronic mail is used in 

hiÿily ambiguous atuations and used more by senior managers.

As computer assisted media becomes more prevalent, new media are more 

acc^ed  and used by organizations. Wdister and Trevino (1995) place new media (e- 

m ail and voice mail) before written documents and after tdqihonic communications in
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die media ridmess contiraram. D’Amfani and Rice (1994X in their wodc,]uve 

cmslrocted a revised conthmronofmediaiMmess as jfollows (more to less ridi): 1) 

6ce-to-6ce, 2)tdq»hone, 3)voice mad, 4) anail, and 5) business memo. This stance is 

more acc^ted in light ofnewmedhi in the reçoit fiteratnreL For example, managos are 

nsng e-mail to send equivocal messages today, where tea years ago they would have not 

used e-mail fin sudi communication. Although, electromc communication (email, voice 

mail) associated with tadc petfimnance mdy outpa fonned richer media in low 

ambiguous situations (Valacidi, Paranka, George  ̂& Nunamaker, 1993).

Media ridmess theory may not be as straight-fimvard whoi cmisideringnew 

media (CMC). Current sodal factors, situational contraiats (distance fin example), and 

communication mfiastrncture greatfy influence media ridmess today (D* Ambra & Rice,

1994). Reinfindng die social Actors comcqpt, Wdister and Trevino (1995) finmd that 

social influence contribute to new media use. Communicators usii% electronic media, or 

new media, are more fijcused on the issue at hand than fime to fiu» groups who are more 

focused on their public' selves (Valadch et al, 1993). More structured communication 

tends to be more timely, accurate, and complete than less structured cmnmunication 

medianisms (Mohr & Solti, 1995). Social infinmation exdiange in CMC is just as potent 

and effective, ova-time, as fice to fiiceexdumges; the key dement, time, [repeated 

measures] influences positive radier than n%ative dimensions of coimmmicaticm 

(Walther et a l, 1994). Face to 6ce communication allows the weaker position, in an 

argument or stance, to make a greater argummt than CMC (Spears &Lea 1994). Also, 

Valaddi, Paranka, George, & Nunamaker (1993) found that communicators using new 

media (e-mail) wore not less satisfied with the infimnadon exdiange «qierience than 

communicators in âce to  fime exchanges. Basically, timeliness, accuracy, us^ilness, 

and being concise directly rdate to conununication quality in traditional and new media 

channels.
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As beneficiaries use the nurse call centa* to access the healthcare system and 

providers of care dq*end m  nurse call center comnmnicathm to evaluate specific 

beneficiary needs, the nurse call center becomes a focal point o f the healthcare system; 

all parties are interdependent. Additionally, each beneficiary, dq*ending on the severity 

of their health issue, w fa^er they are caüing fbr their child, and their specific situatimial 

related Actors (socioeconomic status, distance from health care Acilities, and age as 

examples), detmmne the level o f 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 nnrse call centers are becoming more 

prevalent in the health care industry, effective communication between the beneficiary, 

nurse call center, and provider of care diould reduce uncertainty and equivocality. 

Centralization of nurse call centers, to achieve economies of scope and scale, requires 

various automated approaches to (kcumentation and communication; media rich &ce-to- 

Ace communication between the nurse, patient, and provider is impractical The 

situational reality implies that media richness theory has foundational implications for the 

nurse call centw. Nurse call center activities and interactions with beneficiaries and 

providers span the continuum o f uncertainty and equivocality; how this impacts 

communication quality is an important research question.

Heahh self - eflScacv and communication. A person’s perc^tion 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 satisfactitm 

with their health care provider and conyliance with treatment leghnens. Beneficiaries 

with a high degree ofheahh self-efficacy under a managed care healthcare system had the 

highest d%ree of communication satisfiictkm (Moore, 1998).

f!mtmmnicatinn qiialitv What defines communication quality? Mohr and Sohi 

(1995) state that the quality o f communication is a function o f conq>leteness, credibility.
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acconcy, timeliness, and adequacy o f infimnadonftows. Modi oftheliteratare suggests 

that more information fbr dedaon mriring is better, but information that is not needed, 

wanted or important to the dedskm at hand hvwas communication quality percqnkms. 

Primary care providers need accurate and ctmcise informatfon that can be used in mafcfng 

patient care decisions. Furthermore, dqiending on tire u rg en t o f the patient care 

q»isode, providers need timely informatkm pertaining to the triage and di^osition of the 

patient

New media, also refored to as CMC, is changing the communication landsciqie. 

Email is e a ^  and ̂ d e n t  but can also overwAelm receivers o f messages (Barnes & 

Grella, 1994). There are automated ways to make the quantity o f messages manageable, 

but mccessive message contart is at the control o f the sender. New media increases the 

qieed of communication exdiange within an organization. Spatial distance, especially 

remote work centers, are unencumbered when communicating by CMC (Welfanan,

Salafi  ̂Dimitrova, Garton, GuHa, & Haythomthwaite, 1996). New media (CMC) is &st, 

efSdent, and not effected by distance as long as the CMC infiastructure exists and is 

reliable.

Nurse call centos r ^  on CMC and the tdqihm ie as primary conduits for 

information mcchange. CMC channels are less ridi than the tdqihone channel that is less 

ridi tiian direct interactkm witii patiaits or providers. How nurse information exchange 

nsmg CMC and the telqihone inqiacts communication quality perception is a salient issue 

r^arding beneficiary and provider satisfiiction with tiie nurse call center system.

Coleman (1997) recommends that demand management systems, specifically nurse call 

centos, conduct quality audits, consumo and provido satisfoction surveys to 

continuously validate and improve tiie tystem. Using communication research to 

inqprove the nurse call cento operations would be an effective way to advance healthcare 

demand management tystems. Determining the commmiicatkm quality between system



20

users, healthcare providers and beneficiaries, will allow nurse call center operations to 

evaluate improvement opportunities.

Distance Learning Research Implications

Distance learning research and operational experience can also be useful to nurse 

call center improvement. This is ^>ecifically 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, 

ËBgmeering Outreach, CoD%e of Engineering, 1995). Distance education approaches 

provide access to customers that normally 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 o f Engineering 1995). Telephone contact can be used to 

reinforce learning between the student and the teacher (Eddy, Burnett, 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 reinfimcing 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 Ifmiting Actor (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 d^end on beneficiary distance (location) away 

fixun healthcare Acilities and their level of self-efficacy.



21

Ratkm«te andHvpodieses

The pinpose of the s ta s is  to detemrine the level of commnnicatiom q oal^  

between patients (customers) and the mvse can center and pxovidos of care and die anise 

can ca te r fiom the patient and piov^er perspective. The qua&y of conmnuncatioa is a 

fimctkm of completeness* œdîbOity, accuraiy* timelmess, and adequacy of infonnatma 

fibws (Mdir & S<dn 1995). Measuring tire thneliness* accuracy, usefulness, and quantity 

ofcommnnicatiom provides a total picture o f connnnnicatian quality. As patients differ 

in education level, needs, eoperience, age, propensity fiv seKbome care, heahh self- 

efiBcacy, and various odier fiictors, thdr assessment and pocqitHm of nurse can center 

comnmnicatioa quality should differ.

Telqihome triage advice and appointments systems performing denumd 

management fimcticms in a structured protocol or algorithm system have high beneficiary 

satisfoctkm and compliance rates, as well as, high levels of physician %reement 

(concordance) with nurse recommendations (Brayden et aL 1997; informed Access 

Systems, 1995; Wolcott, Jtdmson, Phillips, and White, 1995; O’Connor, 1996; Poole et 

aL, 1993). Demand management systems support healtiicare providers who are 

responsible for dieir patient panels. Since primary care management increases continaity 

of care, both the patient and the provider require timely informatfon to make health 

related dedsfons; the provider of care and the patient must be able to make decisions 

about pedfîc health needs based on information fiomtiie demand management system. 

Information from the nurse call center, perceived by providers and patients as usefrd and 

ofhigh quality, is the catafyst fin dedskm making tiiat ultim ate in p a ^  patient car& 

The provider’s percqtion ofhigh quality commnnicatiom, information tiiat can be 

credibly and readily used as knm^edge frir patfont decision making, can be measured as 

the difference betw ea provider eipectatiom and actual or perception of commnnicatfon. 

The greater the ideal versus actual or perceived communicatfon qualhy, tiie less likely 

providers will use and find value in the nurse call center’s infiwmatkm.
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B a l: EfeaMicge piovider*s ided/iregnired «wnimmicrtinn qmdity needs are of a higher 

qoality levd than actnalAeceived conmmiiieatkMi qnafify r^n d m g  qiisodic patieot call 

infimnation from the nurse telephone triage, advice and appointments system.

The nnrse call center is the point o f access into the healthcare system; the center 

starts the flow of events. The piovidas of care provide cKnical directkm to the nurse call 

center. AMioagh somewhat dififereotiated in the approach to care and responsihitity in 

die healthcare system, fliere is a large d^yee o f mterdqiendence between the nnrse call 

center and the providers^ Thfeqeates a general environment o f uncertainty and potential 

finr eqnivocafity. Quafity comrnnnication between diese enthies Aould reduce 

uncertainty and eqnivocafity. The greater quality the commnnicatian tends to be, the 

Iriser the measured scores o f communication quality (thnefiness, accuracy, and 

usefiilness) and die lower the seme fin ladc of quafity (quantity); this d^ends on media 

richness theory (media channel used) and distance (between boieficiaries, providers, and 

die nurse can center). Several provider qieciaKties, fiunily practice, internal medicine, 

pedmtrics, general practice, and non^hysician providers (and to some d ^ iee  obstetrics 

and gynecology), are re^onsible for primary care management. Also, each of these 

specialties receive medical tranring in difiEaent settings and with dififerent approaches.

As each provider manages a patient panel, the level and d%ree o f communication fiom 

die demand management system and the provider most be meaaned to ensure that quality 

comnmnicatioo leads to elective and efficacious healdi care.

Determining the difference in gnmmiinicatinn needs o f local and distant 

phyacians are inqxntant to flnthm refine  telephoaie demand management systems as 

more beneficiaries access care throng these types of mechanisms. Ensuring effective

is n»M» dgitificant way tn myinvg rfw»

^stem  (O’Connor; 1996). AB heaMicare system stakdiolders must strive to improve
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conmraiiîcatkm SO du» dedskm makers of die care process, the patient and leqKHisible 

provido; are satisfied wkh infbtmatkm ex^ange.

bdbnnatkm is tnmsfoed to providers of care via several potential routes. 

Etectronic mai], intranet printer (focal area networic [IAN] data transfoX &X, and 

td^hone are the most often used. Provido ̂ peda^ plays a major role in commmcatkm 

perc^tMHL For exanqile, a pediatrician may have a hig^o general level o f uncertainty 

due to the potentkdofqukkadvose outcomes in their padentp<qml8tion. AninSntdoes 

not have the ability to express illness or pain as an adult, nor does die child have the 

biological capacky to endure disease as an adnh. This one example iDustrates the 

importance of provido q ie d a ^  and media dunmel (timelmess and accuracy 

qiedfically) in diis stu ^ . The medical d^ree earned, eitho Doctor ofMedicnie (MDX 

Doctor of Ostetqiadiy (DOX mvse practitiono (a masters trained provMoX o  a 

phyddan’s ««aistaiit (PAX provides a general paradigm fixrdie specific provider’s 

practice st^e, method, and interactkm in the healthcare tystem. The panel size, how 

many patients/benefidaries a provido is re^onable fiir, dionld vary die needs and 

percqxtkms of comnmnicatkm quality since more patients m a panel means less time £o  

the provido in genoal and more potential comrnnnication episodes fiom the nurse call 

cento. Gender and age should add more specific detail to communication quality needs 

and perc^titms of providers. Lastty, how much the provido interacts with the nurse call 

cento inqiacts provido communication qualky perc^tion& Satmtying the providers o f 

care in the tystem by comnmmcating wed, die nurse call cento becomes a value-added 

extenaon of the provider. F o  nurse call centers in their demand management role, 

cfMniminicgrimi imprm/em eiit b ^ ;ins with die call cen to . Cnmiinnnîcatinn fmprnvemgnt 

win allow this high quality demand management system to increase presence as the 

standard fig entry into the healthcare tyStem.
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Ha 2; Diffisences in provider satisûctkm widi die quality of comammcation can be 

attributed to die locatHmafproviders; provider qpedalty and medical d^yee>pand size, 

age of provider, gender o f the provUer, and the channel o f infincmation used with r%ard 

to  mfhrmationpm vided by the nnrse «aaflfedtejqilioiie triage, advice and qipomtments

Nurse can centers deal with a myriad o f patient issnesL As die urgency of the 

issue increases, so does the uncertainty and ambiguity [eiprivocality] of die situatkm 

(Lqmdion & Patd, 1995). Padeat care is serious buaness, e^ecialfy when the need fbr 

care seems urgent Reducing parient and provide uncertainty by providing high quality 

communication should ineease usdulness measures r%arding die fbw of information. 

Also, equivocally reductkm is a major goal of the nurse can center. Knowing what to 

ask the parient, evaluating the reqxmse, returning adequate feedbadc to die patient, and 

relaying die issues o f die patient qiisodeto the provider in a thnely, accurate, and concise 

manner should result in high measures of timeliness and accuracy with low quantity 

measures. The inhumation is relayed to the patient by tdqihone in most cases. This 

transfa of information using telqihmnc media is rdatively high in media richness. But, 

nonverbal qumes cannot be evaluated and thus carmot help the nurse Arm a more 

informed Aedbadt response to the patienL This inoeases uncertainty and will result in 

changes to anmnnnication quality measurement scores from the patient’s percqition. As 

patients access the nurse call center for advice, information, or routine ̂ pe appointments, 

situational urgency is decreased. These patients may perceive commnnicatim in a very 

different light than patients Wio are acutely ill or who have sick children in a more urgent 

shuatkm. The caller’s relationship with the patfent shouM skew the perception of 

communication; calling A r a child versus another adult would change the urgen^, 

uncertainty, and equivocality of Ae ntuation. Beneficiary cat^ory captures Ae access to 

care priority that certain patient groxqis have within Ae healthcare system. Civilian and
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ledree groups are lowo’on the jniority scale. Civilians imdostand this issue and e3q>ect 

access problems. Retnees, however, feel diseafiandiised fiom the healthcare ̂ stem as 

they perceive decreasing healthcare benefits over the past ten years. Typical researdi 

variables, such as age, ^ n d o , and socio-economic class, may finther define 

communication perc^tion in the beneficiary population. This stuffy used qionsor 

rank/grade o f the military or federal enqiloyee as a measure ofsocio-econfmnc class.

The higher the rank or grade (enlisted rank E-1 throng E-9, officer 0-1 through 0-6 or 

above, and civilian grade GS-1/2/3 through GS-15 or above) the higher the socao- 

efxmomic class (more housdiold income, usualfy higher levels of attained education, and 

more maturity) ofthe individual or femify. The propensity to adnrinister self or home 

care is iu^ortant when measuring communication quality of a nurse call center. The 

intent (or actual attendance) to go to a self<are class that is directed and implanented by 

the health care system and the beneficiary’s level of health self^fificacy (high or low) 

will have an impact on padent/beneficiary communicadcm pacqnion. Lack of 

beneficiary initiative to attend a fiee self<we class and low health self^fificacy dionld 

relate to lower percqrtions of communication quality.

Ha 3: Differences in padent/beneficiary sadsfecdon with the quality o f communicadon 

can be attributed to the location ofthe padent/beneficiary, reason finr call, 

padent/ben^fdary cat%ory, gender and age ofthe padent/beneficiary, sponsor socio- 

econondc status, healthcare self-efficacy, and self-care class attendance with regard to 

infijrmadon provided by the nurse staffed telephone triage, advice and appointments 

^stent

Lastly, the nurse call center, using similar methods as that of distance education, 

must educate patients, reinfince home/self-care, and prepare patients fi* visits with their 

provider. This information must effectivefy fiowto patients, as well as pass, to providers
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tiiat aie in remote/distaiit locations. Bodipatleiits and providers that are not in the 

vacnnity of the noise call cento: poceive conmnmicatkm qoalhy dififerenlfy dian

local stakdholders. Instance edncation is vastfy becoming a popolar method of 

instruction, hut vAentmceAain^ and ambiguity are hig^ (as issues become more nrgent), 

die comfort (and dmsperc^tkm ofcommnnicatian) levd may contribute to percqitians 

of deceased commumcathm quality. This, if  true, would deoease the thndiness, 

accurate, and usefiihiess scores and increase quantity scores for this groiq). Therefore, 

td^honic commumcatkm (fiom die nurse call coito: and patient cano*) may not be 

media rich enough to decrease uncertainty and ambiguity within the communication 

triangle (patient-nurse-provider) fbr die patient’s episodic care concem& This problem 

diouU anqilify due to  patient comfort level (pmient comfint with nurse call center) as the 

Histant patient accesses die nurse call center.
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CHAPTERS

Mediodology

Overview

An ex post &cto design (also called causal-comparative) was empkiyed for this 

study. Hie papnlatkm was located in the U.S. Anny Medical DquDtment Acthrhy in 

HeUelbeig, Germany (USABÆ  ̂and SQmKmdmg tea comnanmhies in die U.S. 

Dqvartment o f Defense CCTtral Germany Heahhcare System (the USAMH Area of 

RespmisibilhyX Thestm^indndedheahhcareprovidersofprimary care services and 

bm ieficiarlesoflhati^bn. Random assignment was not reasonable whh a limited 

nmnberofprimary care providas in the stn ^ . Also, further restrictmgrandomizatkm, 

beneficiaries were assigned to a ^ed fic  community by die U.S. Army. A modified 

fetematiooal Commnnicatrân Assodation (ICA) survey instrument (a five-point bqiolar 

Likert-4ype scale design) (Goldfaaber & Rodgers, 1979) was used as the baas of a final 

instrument to determine provider ideal and actual (received) comnumication and patient 

received comnumication. Cmnmunicatkm quality is defined as a compoate of the 

timeliness, accuracy, usefidness, and quantity of information measures. The modified 

ICA survey instrument gathered observations fbr each communication quality component 

using several questions specific to each conçonent under study. The scores firom each 

question, ^ecific 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 gafeered using a cross-sectional (Wiersma,

1995) design (one point in time). Figure 1 illustrates fins conceit, udiereas. Figure 2 

diqilays the analysis of covariance (ANCOVA) groupings or fectors concept; Figures 3 

through 5 illustrate the cmicepts of the hypotheses.

Svstem Undor Studv and ParticipantR

Hypothesis 1 and 2 participants. Sixty-finee provider surveys were used in the

study (n = 63). 81% ofthe surveys were returned (69 of 85% however six could not be
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used. The ultmute response rate WBS 74% (63 out of 85X The provider’s mean age was 

38.873 years (standard deviation o f 8.S6 years) w ^  a range of 27 to 65 years of 

The mean panel size was 722.423 benefidati^ (standard deviation o f385.327) and die 

mean number of nurse call center communication ̂ isodes was 108.222 (standard 

deviation o f 215.6'^). Sevai o f the sixty-three providers particqiated in die pilot survey 

ayeareadiw. Table 1 shows the distributkm of providers by group. There were a 

limited number of specialties represented. For the d^iendent group t  tests, the primary 

care providers that also had qieciahy consultant reqionsîbilhes(Pediatrks,hitanal 

Medicine, and (H>/Gyn) were groxqied togedier. The provider reqxmdant descx^rtive 

statistics Sir each question under ideal and actual condWons are provided in the resuhs 

section in Table 5.

Table 1. Provider Groiqi IXstributian.

Special^ Quantity
Local 38 Family Practice 32 MD 51

Distant 25 Internal
Medicine

6 DO 8

Pediatrics 9 NP 3
General Practice 10 PA 1

Male 41 Ob/Gyn 4
Female 22 Other 2

Hvpothesis 3 participants. A total oftwo hundred and finty-two surveys were 

conqileted by beneficiaries Wio used the nurse call center (n = 242). The reqionse rate 

was 39.41% (242 of 614 total sample) where 58.31% (358 of 614 total sanqile) o f die 

potadal respondants were successfully reached by telephone. A success rate, those 

reqxmdants reached by telephone i^ o  partkpated in the stu ^ , o f67.60% (242 o f358)
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was accompfidied. ThedaùÈwasMqaneddmmg)bontthes*a^accordmgtoTabIe2. 

Table 3 Aows Ae le^omdant gmq» Æstiibudom. The reqioodaiit’s mean age was 31.39 

years w ^  a sbn^ard deviadon of 8.65 years; the maximam and nrinmmm ages were 62 

years and 19 years req>ectivdy. Sevoi (7) ot 2.89% ofthe reqiondants said they had 

taken (his survey beAre. Appendix 4 comainsthe inferential statistical data and models.

Table 2. Data Collection Smmnary.

m
rlliî WllfillKii dm r  m ? m
»B*fcedby
Vkmm 62 64 55 77 41 59

97 9Z » 101

Table 3. hrdqpmtdent Variable Data for Redondant Groups (a =242).

Advice 46 19 Local 155 6605 Active Dnty 83 363
Faanly
Bfember
Advûe

64 265 Dînant 87 3695 Active Dn^
Family
Member

120 50

ApfwinhMciit 73 30 Retirees 12 5
fiaftrnurtiaB 16 6 6 H H CIvffians 27 1L6
Advke&
Appt

43 17.8 Male 77 3037

Female 165 6933 H
1 ■ 1 m

1

Low 72 29.75

Not
Attended

1*^ 7231 Yes 214 88L43 M ddk 125 51.65

Attended 67 27.69 No 28 1L57 High _45 _
1&6
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The O’Brien (1981) EEomogeniety ofVariance test was coadncted on the 

boaeficiacy data. No significant diffoence was finmd in gcoi^ (location and gend») 

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

Demand management svstem bflckprnamd. The US Army Medical Department 

Activity in Heidelberg (USAMH) is responsible for nine communities, q iproximately 

73,000 beneficiaries, covering a 6,200 square mile area. AH beneficiaries work in some 

cqiacity finr the US government (Dqiaitman of Defense and State Dq»artment) or within 

die North Atlantic Treaty Organizarion (NATO). All US beneficiaries are d^endent on 

die USAMH system to direct their access to health care. The managed care plan called 

TRICARE Prime is the health plan most beneficiaries have dioosen (85% and 

increasing). Wthin dxis fiamework, USAMH is similar to  a closed panel staff model 

HMO. Beneficiary cat%ories and summaries, as well as a r%ional layout by community, 

are at Appendix 2. Eligible for health care, beneficiary cat^ories are: active duty 

military, active duty milhary dependents (femily members o f active duty military 

members), US civilian enqiloyees, US civilian employee femily members, retired US 

military and their fem ily members, and NATO (British, Dutdi, ftaUan, Belginm, and 

Canadian) active duty and their femily members. All civilian and NATO beneficiaries 

either pay directly for health care smvices or USAMH is reimbursed by third party 

insurers o rth e fo re ^  ^onsoring govemmmit

For die past decade, beneficiaries have accessed health care services th rou^  a 

central ̂ pointments tystem manned by clerics. Telephonic triage did not occur. With 

the implemetadon of TRICARE (die managed care plan), primary care providers (PCMs) 

are assigned tn  each enrolled beneficiary for pnrposes o f  primary care management. The 

PCM serves as the sy^em gatekeeper for each patient’s health care. As budgets are 

reduced, ben^dary udlizatian ofheahh services high, and no additional primary care
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assets phttned, USAMH realized that a demand management ^stem ïiad to be 

implemented to place patients in tiie connect care setting at die appropriate time, 

ffistorkally, patients accessed tihe^stemthrongit the emergoicyd^axtment For one 

timeperrôd, asr^oAedhy Hamiltom (1997% i^rere patients presented for 33,989 

on^atient visits  ̂almost 69% s o n ^  care at the Emergency Room. This trend is 

cmisisteat widi the hteratnre and iHnstiates the financial strain and ladr of continmty o f 

care at USAMH The demand management concqit is one major initiative to correct this 

problem. This ̂ stem  is planned to relieve pressure on primary care services vdnle 

maintaining care qaahty and inoeasing appropriate benefidaiy access to health care.

The demand management ^stem , called the Patient Access and Advice line 

(PAALX operates twelve hoars per wedc day and e ^ ^  hoars on weekends and holidays. 

Aftm* hoars, the calls are transferred to the Emergency Room. Roistered narsesopoate 

the triage and diqiositian components ofthe system and woAtogerirer with appointment 

and infermatkm clerks who book appointments  ̂provide health plan, and other 

infimnation. Once a ben^dary calls riiePAAL, die nurses use riieHealthWiseO Call 

Manager and Knowledgdiase software padrage to triage the patient, determine a 

di^osition (self care in fee home, appointments to various levels and sites ofcare, or an 

urgent care situation requiring immediate attentionX and relay that inftmnation to the 

provider that is re^onsibleftnr that ^ed fic  beneficiary. Inftmnation is relayed to fee 

provider by CHCS (automated clinical system) patient record, CHCS Mailman, email, 

fex, orteiqrhotte. Sanples o f nurse documentation are located at Appendix 3.

HeahhWiseC is fee software package utilized in fee PAALqrstem. The triage 

conponent 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 d^ends 

on fee experience and expertise ofthe nurse utilizing fee inftmnation. ft is a database in a 

Windows (BTL7) platftmn. ftiportantly, fee HeafthWise KnowledgebaseO is a
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reference fibrary o f me&Nd mfermndon available to fee PAAL nnrse and every cfinic 

9te in fee ten commnmity r%km.

The call process cmsistsoffeefiiliownig components; l)thebæ feâary  calls;!) 

fee nurse triages fee patient nsing fee HealfeWiseG Call Manager; 3) fee nurse decides 

opcmadiqjositiomwfth fee patfent (self care in fee home; an appointment to fee PCM, an 

q >pointnient to a qwciaKst and fee time frame, immediate appointmmt [emergency], an 

appointment wifein twenty-feur hours [urgient], an appointment wifein a wedk [routine], a 

qpedal^ q>pointment [urgent or routine], or a wdhress [such as a physical exam] 

appointment wMnn fee monfe); 4) fee nurse prints fee r^ o rt (called a contact and case 

report summaries) and notifies fee patfent*s PCM by email, Ax, CHCS automated patient 

recmd (called a t-conX or other eaqpedfent mefeod, 5) the patfent is *^assed” to an 

appointment clerk if  necessary, 6) fee appomtment is booked and reviewed with fee 

patient, and 7) fee call is conq>leted. The nurse also has fee (^tion to book/schedule a 

fi>IIow>ap call to fee patfent. hr aH cases, fee patfent's PCM is notified of fee call, fee 

presoning complaint, and fee di^sitfem. The PCM has fee aufeor% to immediately 

change fee diqrositioa. Call infinmation and r^ o rt summary sanqiles are located in 

Appendix 3. The PAAL nurses were trained together to use fee same communication and 

provMer notification procedures to communicate fee patient call infinmation to fee PCM.

Provider invrdvement and patient panel management are tire re^onsibility o f  fee 

PCM The PCMs and specialist providers were briefed on fee PAAL system and 

inq^lementation. Also, eadr ^eciahy cimic reviews fee HeahhWiseO infinmation wife 

regard to tire trn%e process and advice given to patients Afier review, the clinic provider 

staff qrprovesfee mforimitkwi and stnrctnre or submits a charrge proposal to the clmicai 

srqrervisor of fee PAAL, an eqrerienced physician, ^ e r e  it is reviewed and if warranted, 

approved by fee medical director of USAMH.
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fatenud VaBditv

Hie heahhcare ̂ rstem in tiie stmfy ntilizes a managed care coocqit widdB a 

health mamtenance (nganizatioa fiameworiL Bodi patients and healâicare providers 

move in and out ofthe area at iqiproxiniat^ 35% per year. This personnd turnover, due 

to two and three year overseas tours of dudes, created a natural control for the project. 

The ^stem  remains, for the most part, intact vdnk the subjects rotate in and out of the 

^stem. SHnce the pilot survey used Heidelberg area subjects, testing could inffaience die 

actual study. The pilot was conducted one year befine die study. Approximately half o f 

the pilot re^Kmdent providers have rotated out of the ̂ stem  having bear replaced by 

new providers.

Commimication Quality 
Components

I i n i  o l i i K - s s  (  1)111 p o i u  n t  
( O i i i p o s i t o  (It I'

ICA Survey Instrument 
Dimensions & Questions

tim eliness

Accuracy
A n rv ey

bmstmment

Usefulness

I \i  I ssi \ I'new ( MinpMiu-nt 
( ' I 111 pi U' 11 rc

Figure 1. Communication Quality Component Ctmqposite Score
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R^mndmg dMferaitial sdection o f subjects, piecxistiiig gnHq» o f piovidees, by 

^edal^,tram m g, and locatiaa,wefe used in liie study. The existence ofthe gnnq» 

were ctmtiolled as mdq>endent variables in Ae design (ANCOVA).

Since Ae study is not hngitndinal, hisbny and matunttion (an event oocms Aat 

distoitsAegnnqisander stwfy over time) Aould not play a huge role. AlAoog^once 

the self report survey data (provides) and téléphonie surveying (beneficiaries) b^an  the 

researcher documented any ch a t^  to communication fiow in Ae system until all data 

wasgaAered.

Eostmmentathmnmst be considered. The tdqA one interviewers were briefed, 

givat instructions, and followed thxong^boutAetdefAone surveying of beneficiaries to 

limit interviewer bias. Theprovidersurvey was used for all provider data as the 

beneficiary survey was used fbr all beneficiary data. Also, Ae nurses in Ae demand 

mana^ment system provide the same information to provWerscomastemriy. This is 

monitored by a quality assurance system where Ae clinical supervisor (a physiciaaX the 

nurse supervisor, and Ae auAor require each patient interaction A be printed, and 

diedced at random, before it is filed in Ae patient record. The hardc(q>y report o f Ae 

patient intecactHHi is Ae same infinmation that is sent to Ae provider. Snce the muses 

were trained in a sim ilar foshion and use Ae sam e database ofhealAcare information, dm 

beneficiaries (patients) are given Ae same infinmatian r^ardless o f dm particular nurse 

interacting wiA diem.

The heaMicare system is a &tdy closed system; sunilar A a dosed panel, staff 

model heaiAmamtenanceorganxatHBi (HMO). This &ct strengAens internal validity 

but limits generalizability A  heaMicare systmns operating undm a managed care 

environment wËh similarity A  an HMO system design.

External VaKdftv

This stm^ Utilized a real healAcare system that treats real patients 3drile meeting 

Aeprafosaonal or natkmal standard afheahfa care. The ̂ stemstmfied is evaluated by
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oatkmal oitexia (Joint Conmdsskm <m Acœditatkm of Healdicare Organizatkms) and 

dms mirrors most healthcare systems. The Act Aat die ̂ stmn is basically a closed panel 

staff model not-for-profit heahh maintenance organization gave die researdi project 

strong ecological validity. Frey, Botan, Friedman, and Kreps (1991) define ecological 

validity as research diat reflects, or does justice to real life circixmstance& Also, the 

providers of healthcare in the study were trained by dieir respective professional specialty 

aflîKarifwi %n die tradition of that particular specialty and carry the e^ectatkms, 

standards, and bias as qiedalists in other heahhcare systems.

Generalization, to the entire health maintenance organization beneficiary 

pnpniarinn, is ttnreatened by die study's 39% teiyonse rate Onty beneficiaries diat could 

be contacted by tdqihone (home and work numbers were attenqited in most cases) were 

included in the sangle: This & ct limits generalizatmn to m ana^d care organizations and 

weakens, to some extent, external validity fbrdiis study.

Design and Variables

The treatment fin* dus ex post Acto stuity wasthe relationship ofthe primary care 

providers and the demand management tystem. The providers relationdi^ was 

proximity (local or distant with r^ a rd to  die demand management system), specialty, 

trainingj gender, and communication chaimeL For the beneficiaries, the treatment 

ccmsisted ofbeneficiary cat%ory, location (local or distant), seJ5«are training, reason fbr 

can, cafier relationdup to die patient (cafi fbr sd^ child, or spouse fbr example), and 

fiunily socio-economic status (expressed as rank/grade of ̂ onsor).

Dependent Variables

The dqiendent variable is communication quality, determined by fbur dimensions 

of commumcatian, as fbund in the literature and pacifically in die International 

Communicatimi Audit survey instrument (Goldhaber & Rodgers, 1979). The dpendoit 

varAbles were acquired by survey instrument that was modified fbr this study. The fbur
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dmieiiskmsofoommaiiicatkmqiialityare; Otfandmess; 2) accuracy; 3) usefiihiess; and 

4)qaantity. Tliesnivcymstniment and tbedevdopnieat process axe described bter. 

fknmrimtive or Represskwt Variables

Tbe r^iessian variables fixT Ae stmfy wexe provider pand size, nnmber of 

communication ̂ isodes, and provider age fin bypotheses 1 and 2 and benefidary^adent 

age fin hypothesis 3.

Profvider panel size. Provider panel size was the number ofpademts the provider is 

directfy responsible fin in the health system. The nmnber ofpatMmts in a provnler's 

panel range fiom 300 to 1500.

Provider age. The age offixeprovnkr.

Number cfProviderConammicadonsMfith die Nurse Can Center. Estimated number of 

patient qxisodes that have been documented and sent to the provider. 

Padent/Beneficiary/CaUer Age. The age of the bene&iary/caller.

Independent Variables

Provukr location. Basedt^antheprovider’spthnary care work locatian, a provider was 

considered distant ifover 30 nmmtes drive or 30 mOes or more fitxm the PAAL. The 

PAAL is located in Heidelberg. Local providers were located in Heidelberg and 

Mannheim (Sandhofen/C^le™»* Rarraclfs inclnded m Matmheini). AH Other shes 

(Babenhausen, Boedmgen, Bntzbach, Darmstadt, Ftiedberg, Hanan, and Stuttgart) were 

distant.

Provider specialty. Specialties considered as primary care fin diisstmfy included Family 

Practice (FP% internal Bdtedicine (IM), Pediatrics (PedsX General Practice (CP% and 

Others. Others consisted ofOB/Gyn and spedahststhat have qoasi^nimary care duties. 

Training. Training relates to provider d%ree held. Providers were trained as Medical 

Doctors (MD), Doctors o f Osteopathy (DOX ̂ Nhrse Practitioner (NP) which are Mastos 

D%ree trained nurses, or Physician’s Assistants (PAX 

Provider Gender. Gender offireprovMer.



37

Channeled Commuracaüon. The duamel o f commraiicatiim was die method or path the 

in&nnatMHi fiem the PAAL gets to the provider. The channels wore email, CHCS 

maihnan (email ht Ae automated healAcare ̂ stmn netwoskX tdqthone» intranet fiix 

(LAN print^X Ax, âce>to*âce, wchten in Ae patient’s lecoid, or direct finmAepatunt. 

Caller Location. Patient location that was local or distant Mihere distant was over 30 

miles or 30 nmmtes drive fiom Heiddbetg. Patients/beneficiaiies in Ae Heidelberg and 

MaiHilieim rmmmimrieg wn»rft cMnadermH local; all Others (Babenhaosen, Buedingen, 

Bntzbadi, Darmstadt, Ededberg, Hanau, and Stuttgart) Awere distant.

Reasonfi)T CaUir^ The patieot’s reason for caOing the PAAL. The reasons for calling 

could be fig advfce, self care instmctions, for an appointment, or general mfbrmation. 

Beneficiary Category. This relates to the status of the caller. The caQer could be active 

duty military, an active duty âm ily member, a retiree or retiree &mily member, or other. 

For purposes of Ais s tu ^ , all North Atlantic Treaty Organization (NATO) military and 

military fiunity members will be grouped wiA U.S. active duty military and active duty 

military Amily members.

Caller Patient Iden^ed . Who the caller was Aat called the PAAL for medical help.

The caller could can Ae PAAL for themselves, a spouse, a child, or oAer.

Caller Gender. The gender of Ae cafler.

Self-Care Class. Identifies if  Ae caller has attended a self-care class or intends to go.

This class is given by Ae healthcare system and when the benefidaiy completes Ae class 

Aey are given a se l^are  instructian and infarmathmbooktouse at home.

H&ddtccare Se^E fficacy. This is determined by a yes or no answer to a survey questkm. 

The question asfcs the refondent ifthey Ael that they can take care ofbasic healthcare 

issues in Ae home.

Rat̂ G rade o f Sponsor. The ̂ onsor’s (usually Ae military member or federal civilian 

employee and head ofhousehold) rank or grade Aat r^resents sodo-economic status of
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tile ftmily. T heh^ierthe gtade^ask, E*8 and above» 0-4 aad above» and GS-12 and 

above, the greater the sodo-econoanc status o f the Gmnly.

These indqiendent variables» fisted in tins section, were measured as nonnnal or 

*dmmny’ variables.

Table 4. R^ression and Manipulated bid^endeut Variables for Hypotheas I & 2.

Local ÏP BfD Male Phoe4o-

Provider
1

Fhce

Dbtam DM DO Peaaale CHCS

Provider ÊUMÜ/rec

Ptods RP Tekphoae

GP PA Pn/LAN !
Other Patient

ANOVA- AWOVA ANOVA- AMOVA- ANOVA- SacM te- Rmfwlim-
MWpmWW MWpmbW mripwiiiii IM pdV il H f lp i t f  tl q— atoOv» QwniMfv* O— Wtha

2Leveb SLeveb 4Lg9eb ILeveb SLeveb

Tables 4 and Srqiresenttiieindqiendent variables in tiie study. Table 4 

illustrates ind^endent variables fiir the hypotheses associated witii providers of care 

expectations and perceptions o f comrnmricatHML The ANCOVA derign aflows 

man^ulated variables (ANOVA vaihtiilesX shown witit the associated levels or 

posabifities for that paiticalar variable^ and quantitative variables (r^resaon variables^ 

shown as placdiolders ance the variable can be a wMe range of posable ratio numbers. 

Table5 illustrates the indqiendent variables associated with hypothesis 3. This table 

shows the patient's/bene& iary's fist of variables as both ANOVA and R%ression 

variables.
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Table 5. 3.

Local Attended Healtfc Male Yes Active Lower

Comer Advke Ihrty

Military

E 1 -E 4

osriaiA

Distant Not SdPcne Flenuie No AD MB Bffiddfe

Caller Attended Instructions 

or General 

Inftrmatiott

F̂ unây

Member

E S-E 7

0 1 -0 3

GS5>10

Appomtment Retiree or 

Retnme 

Family 

Meadier

Upper

ES-E9

0 4 -0 7 +

GS11+

Advice far Other/

Self and an GvQian

Appometmern

ANOVA- AWOVA AWOVA AWOVA ANOVA- AWOVA AWOVA-

d

MwepidniJ U M pilnw i lUbmigdmlmd MWpmhW Qawdtatiie

2 L evd s 2 L e v d s 4L evds 2 Levels 2 L evd s 4L evds 3  Levels

Survey Constroction

The survey instrument measures the quality of cammumcatum based on four 

campements or dimensions: timeliness, accuracy, usefiilness» and quantity. Also, die 

channel o f infimnatiam used in conmnndcatiom was surveyed to provide richer and more 

informative results. The survey was conqmsed o f dosed-ended questions in a Ukert- 

type rating scale format Of note, a major assunqrtion o f the study was that respimdents
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answered the survey qnestkms hooestfy. As suggested by Weisba]s et aL (1996X aO 

donognqphic questions were placed at the end (rf’die surv^.

The survey was developed throng  a pilot questionnaire, constractkm of the 

modified survey, a pilot survey process^ and rennxfificatmn o f the survey instrument. 

^*pendix 1 contains Ae surv^ instrument development infinmation. The pilot 

questionnaire and survey process solicited hqmt fimn healthcare providers, senior 

healthcare administrative stafl̂  and beneficiaries of Ae healthcare system. The ICA 

Communication Audit survey instrument (GWdhaher & Rodgers, 1979) provided Ae 

basis for Ae final instrummt used m this study and straigAened Ae content validity 

argument fin* Ae survey. A pilot qnestmnnaire provided nqmt into eadi dimension in an 

open ended quaAatrvefinmat (response rate of 76%); fiom this, a list of survey 

questions were developed. After cmnpiling and groining Ae pilot questknmaire 

(qualitative, open-ended finmat) input, a pilot devdopment survey was constructed to 

gaAer input fiom providers, administrators* and custmners o f Ae healthcare system.

Once a sufficient nnmbm’of pilot development surveys had been returned (n=31; 

re^mnse rate of 74%; 6 deveh^nnent surveys were returned late and were not usedX each 

potatial question’s descriptive statistics (mean, median  ̂and standard deviation) were 

compared to eadi oAer and ranked. Also, a Spearman’s corrdation matrix Aowing Ae 

strengA and magnitude ofeach questionner dimension) was performed. The questions 

(fimr qnestmnsfiir each dimension )wiA the highest means, ^rileconq>aring medians 

and standard deviations, were used to fbtm  Ae study’s survey instrument The survey 

development process summary follows;

• The ICA Commumcatùm Audit survey instrument (Goldhaber & Rodgers,

1979) provided Ae basis and dimensions of interest for the survey instrument

• A pilot quaAatrve questionnaire was developed for each communication quality 

dimenson.
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•  The pilot qualitative qaestioiiiiaiie was conçiled to fist sevoai potential 

qnestkms fijr each survey dimension.

• A pilot development survey was developed that fisted the potential questions

•  The pilot developmeat survey's hqmt was compiled, descrptive statistics 

conqmted, and Spearman's corrdation matrix devdrqxed to evaluate and dioosethe 

survey questions.

• A survey was devdoped.

•  Apilot of die survey instrument was conducted.

• The results o f the pilot surv^ provided inqiroveman opportunities, internal 

consistency measures, and better methods for conducting die survey.

• The final survey instrument fiir providers o f care and patients/beneficiaries was 

developed.

The pilot survey consists of finir quesdoosfiireadi of the four dimensions 

(sixteen questions in all), dunmd of information flow questions, and general 

demogr^hic questions. Both positive and n^ative questions woe used for each 

dimension. Two poative and two negative questions conquise the reqionse set fiir eadi 

dimension. The n^ative questions, once completed by the subject, were reverse coded 

by the researcher.

Once the pilot survey was devdoped, the Heidelberg area was used for a pilot 

s tu ^  to validate die survey instrument. Crombach's a^ha, an index of internal reliability, 

was used to determhie if  die survey, as constructed, was credible for use in die study.

Frey, Botan, Friedman, and Kreps (1991) as w dl as Udindcy, Osteifind, and Lynch 

(1981) suggest that Cronbach's a^ha is an acc^table mediod of measuring internal 

consistaicy orrdiability since the test randomfy pairs questions diat measure the same 

concqrt (nr rfhnensimt) and measnres d ie cnnsistency  o f the pairings. Over the last 

twony years, n^roicing over finir thousand instances o f Cronbach's alpha coefficient 

use in die Iherature, the coefficients ratted  fimn .06 to .99 with a mean of .77 and
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medûm of .79 (Petorsoa, 1994). A C ra ^ a ^ ’s a^ha coefficient soneover .70fi>rdie 

pSot (co n ad o in g ^  knwer sample aze) and .77 or above fin the stiufy would be 

considaed reasmiable and strong. Peterson (1994) statestfaatsdf-admmistæd surveys 

achkve a higher Cronbadi’s a^ha coeffiment than tdq>hone (interview») administered 

surveys. For fins study, beneficiaries were surveyed by an interview» overthetdq*home 

so it is apected that the Cronbach’s alpha coeffiment wdl be sHght^ low » than the 

provid» (self administered) survey.

The provid» and patient/beneficiary surveys are sfigfatly different. Based on the 

qualitative pilot questionnaire, wording was changed on the patient/ben^ciary survey. 

Both anveys measore the «gme conrnmmcatMm ditnensinna. Both surveys are in 

Appendix I.

Pilot Survey and Fmdhips

The pilot survey found that n%atrve questions (questions posed in the negative) 

were not reasonable, nor easily answered, ov»the tdqihone. Also, the providers had a 

more difficult time responding to the n^ative questions, hr o f these findings, the 

amative questions were converted to poshive questions; all final survey questmns are 

posed in the positive. The provid» surveys proved to be unreasonably long. An 

in^rovement, one that does not n ^ a tiv ^  affect internal consistency, to the survey was 

conq>l»ed by reducing the provid» snrvqr from fiwnr questions per dimension to three. 

Initially, die tdqrhone survey was to be conducted by PAAL recqitianists(^pointment 

dericsX The author prqwred the PAAL receptionists fig the tdqphone survey but quickly 

fimnd that internal validity could be threatened (instrumentation) since the recqrtionists, 

part of the PAAL tAMn wanted only positive beneficiary feedback and each receptionist 

asked questions in a somewhat dififoent but stfll, slanted fishhrn. This required the 

author to stdicit the Patient Advocate (one person^ Patfent Tjaisons (two persons^ Health 

Plan Specialists (fimr persons), and Red Cross volunteers (two persons), enqtloyees of the 

healthcare system but not PAAL team members, to conduct die td^hone survey.
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iDtemalvafidfty was strengtbened la th is  cbange. Anodier issue was beneficiary/patient 

smveytmie. Smveying patients at A eeadofa muse intenctkm seemed reasonable at die 

onset but actually was not reasonable. Patxentst^mcaDeddieRAALasuaDy wereiH, or 

had an 21 fimnfy mendier, and did not tespood wdl to  survey qnestkmiiig. Knowing dûs, 

the patfent was calfed and given the snrvey 48 to 72 hoars after the PAAL interactian. 

This worked better and fiistered more carefiiify considered responsea

The Cronbach’s aÿha measures for eadi dhnenmom of die provider survey were 

low fin the accuracy dhnenskm due to Ae «mad sanq»le size (iF=12 with a response rate 

of80%X A larger sanq^lesize^ such as in die stmfy, will increase internal consistency. 

The Qonbadi’s a^ha measures, by dimension, fin die provider survey instrument 

fiiOow: I) thndiness =  .7596, 2) accuracy=.5662, 3 )usefiihiess = .8871, and 4) 

quantity =.9244. The provnier survey instrument used dnee questions per dimension to 

conqrate Ae internal consistency measurements.

The Cronbadi’s alpha measures fin eadi dhnenmnm o f the padent/benefîciary 

survey instrument were sufficient based on a sample size of 56 re^ondents (jr=56 wiA a 

response rate of 78.8%% The Cronbach’s a^ha measures fin Ae patient/beneficiary 

survey instrument follow: I) timeliness =.9224, 2) accuracy =.9149, 3)usefiilness= 

.927, and 4) quantfty =  .7765. The patient/beneficiary survey instrument used fimr 

questions per dimension to conqmteAe internal consistency measurements. The final 

survey instruments fin providers and patients/beneficiaries are shown in Appendix 1.

The summary o f pilot survey findings are below:

•  Three qnestmna per dhnenston fin  A epm vider an v ey  are gifficient-

•  Patient/beneficiary surveys should be conqileted 48-72 hours after PAAL 

interactkm.

•  PAAL team members dionld not conduct die tdej^wmic survey; use oAer 

interviewers.
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• Branching logic over 6 e  tdephone does not work wdl; telling the resptmdaA that the 

scate is a latmg from 1 to 5 ê  better, Aster, and fess confnsmg.

• N^ative qnestiaasm diesiicv^wete confiising; eadi question should be positive.

Tabled. DataCdlectkmHmefiamesforStiufy.

October 1997 

- November 

1997*

HypoAeais

Ideal and 

Actual *

1 , 2 , 4 3

Actual* 2

Actual* 1 4 2

Acbud * 3

* Pilot study conducted in Heiddbag only.

Data Analysis

Empirical data were measmed nsing descrqitive statistics Enfoential analysis 

was perfimned nring a d^endent group t test for hypothesis 1 (ideal versus actual 

communication quality) and a nonwdioganal analysis of covariance (ANCOVA) for 

hypodiesis 2 and 3 (comnamication widi n^ardtogroiq>)byutiHzhig an algorithm 

(Maxwell and Delaney, 1989; Rodgers, 1997). Basically, the algorWun calculates the 

i^ression/quantiAble variables first, retains the significant variabtes (eliminates diese 

variables for the ANOVA/ manqmlated variabks), Aen uses Ae ̂ qielbaum and Cramer 

Method wiA Ae O’Brien adi^tatkm for Ae ANOVA/manipnlated variables to find Ae 

s^nificant variables in each model The Applelbaum and Cramer MeAod, wiA Ae
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O’Brien adaptatkm tests ead& manipulated variable, efinrinatmg other variables, and die 

interactkns of man^nlated variables to (tetectdie best modd diat significantfy fits but is 

alsoparshnonious. The 0% iem  ad^itatmn handles potential suppressor variables in 

each model The Appelbaum and Cramer method with the O’Brien adaptatkm summary 

for an ANCOVA follows:

• Test the quantitative variables Wnle dinnnating die manqmlated variables

• Ifquantitative variables are significant, retain them in model

• ifquantitative variables are not significant, remove diem fiom model

• Test the interactkm (y) o f manipulated varkdiles in the presence of main effects

•  if  significant, stc^ and adopt fidlmoddL

• if  not significant, then remove die interactions fiwn the model

• Exanqile: SSR(y I a , P)

• Do diminating tests:

• if  significant, then adopt manipulated variables

• if  one is significant adopt that variable

• if  neither is significant do bodi ignoring tests

• g o rin g  tests

• ifboth are sppificant adopt ekher but do not know which

• if  one is significant adopt that effect

• if  nekher is significant adtqit Ho: Y = p + e

• The O’Briai Adaptatkm: tests for sxqipressor variables

• One or more man^ulated variables were never tested

• if  one is significant, test it in an ignoring test
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• if  it is signiGcant, adopt m odd widi Aat manqmlated variable

• if  not s^pificant, Aea adopt Ae two mam efifeot model

*Note: Daring Ae model con^arismi process, Ae F ratio and probability of Ae

The ANCOVA d e s ^  tested for dififorences by group, sadi as Ae Family Practice 

Medical Doctors (MD) and Doctors of OsteopaAy (DO) fiom Internal Medicine MDs 

and DOs and by location (remote fiom Ae demand management system versus local). 

Eadt dqimnknt variable (timeliness, accuracy, usefiAtess, and quantity) was analyzed 

wiA a sqmrate ANCOVA. Typically, Ais d e s i^  has higher power Ann an ANOVA. 

More inqKntant for Ais study, Ae ANCOVA has Ae fieedom to change Ae slt^e of Ae 

prediction line for each group in Ae stm^. So, the predictkm line **Gts” Ae observed 

data for eadt group (given that Ae grot^s are Af&rent wiA regard to communication 

needs) wiA less error. As Ae linear relatiomshq; between Ae r%resaon variable (called 

covariate in ANCOVA designs) and Ae dependent variables becomes stronger, Aere is 

less prediction error in Ae ANCOVA design A«n an ANOVA method. Since this stmfy 

attençtsto find ideal and actual comnmnication quality, wiA r% ardto provider 

specialty, location, and training and beneficiary location, Ais meAodology serves as a 

more accurate and sensitive framework for determining results o f interest, hr summary, 

Ae ANCOVA desi^  allows a preActian line fisr each grot^ in Ae stmty that better 

represented Ae empirical and thus was a more powerfol meAod for this research 

since smaller effects were detected than in an ANOVA design.

An ANCOVA deâga was qrpropriate finrthis study considering Type I and n  

error rates. Since tins research used an ex post focto design, homogeniety of variance 

could not be assumed. This issue is o f concern primarily for the beneficiary redondants. 

To test for homogeniety of variance, Ae O’Brien (1981) rtnmsfixrmatian test was 

performed. The r trmgfiwmariCTn nHHzes a ANOVA an transfimned data, to test
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Ibrdiffiraicesiii vaEÛaceaiid^q^eavsfvbe; a)io iw sltodiqMutnres j&<»nnonnalfty, b) 

e a ^  to c)idativefypowexfi^ and d) geaenlizaUe to âctorial designs widi

equal and amequalmmüber o f observationsm6ecd%^((yBnem, 1981). An 

insignificant rtnmsfiwnnatioa ANOVA, finhne to rqectthennll Iqqwdiesis» leasonab^ 

assures Inmiogeniety of vanmce. The O’Brien luniiogeniecyofvariance test was 

performed on the benefidaiy data set by using the md^endent variables of gender and 

locahion. Power ofdiestatêtical test (Type II) consldermg research design dqiends on 

the sample size. Bodi des%ns have essentially equal powo* according to Maxwell and 

Ddaney(1989). In terms ofPower (Type II errorX an ANCOVA design was preferred.

The anafysis for ̂ potfaesis 1 measured die resnhs o f primary care provider’s 

ideal cnmimmicatinn qnaliiy fttim rfia PA AÎ. anH «cOmI cnmiminîcatMWi qmKty. 

Descriptive statistics finr each component of communication ipmlhy, time&mess* accuracy, 

usefulness, and quantity, were produced fi>r die ideal and actual comnmnication quality 

components. To Aid sgmficant difference, atdie al^ha=0.Q5 kvd, a dependent group t 

test wWi no hypotheszed difference inferentially tested each ideal communication quality 

component to the actual component. The pair-wise or dqiendent group t test was 

performed by isolating groins (such as local and distant, femSy practice and internal 

medicine, and MDs and DOs» for exanoqpfe) and inferentially tested the ideal tt> actual 

cmnmnnicatkm. Bodi die ideal and actual comnmnication quality components were 

acquhed by the surv^ instrument.



4S

CoRi BiaBicatloa Q aality  
Cramp Compomemt Scores

11) I-11 n

G r m m p i m g *  m r  F a c t o r s

r " \ 1(1 r 1'  ̂\} I- : .1 ! 1 \ 1 r i n > n
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'  I ' ,  \  i l l  I  I '  (  .  I -  ! l  d

C a H p a r ite ^
Note: Ome Factor Coatbiaatfea is Shawm.

Figure 2. Research Design: ANCOVA Design Concept

After die Patient Acc«s and Advice Line (PAAL) had been t^erating in each 

community for at least thirty days, the survey was given. The nunAer of PAAL 

communication qiistides, an indq»endent variable, will control fw  varying amounts of 

time the PAAL had been tolerating in each community widi bmieficiaries and providas.

Tim  elim ess 
A ccu ra cy  
U sefmimess 
Q uam tity

Actaal Cost Biaaicatioa Receiva4 
Expactad/Reuaireii Com * aaleattom

Figures. ReseardiDeagnConcqit: Hypodiesis I.



49

F<v hypodiesis 2, to addevePowo’af.SO with a  = 0.05, fb rfiv e to six âc tn s 

(levelsX a minimum cmrdatioa o f .4, and an efi&ct size (d) o f 0.75, the sample size 

dhoold reach a minimum ofn =31 (for five âct«r(le¥d)) and s  = 34 (fiir six ftctor 

( k v ^  whereas a Power o f .50 fiyA e same critan  requires a sample size o f n=19 to 

0=21 (Maxwdl & D dan^, 1989). The fiwtofstvlevds, fiir hypodiesis 2, are fisted in 

prionQr of interest: 1) provider spedaity, 2) locatkm, 3) provider tranimg, 4) provider 

gender, 5) providg age, 6) pand size, and 7) channel o f communication. Shacethestwfy 

was fimited to a rdativdy set nnndier of provides^ readring the required sample size was 

difficult fiw some factors. This i«ng will Iw» aicCTCovI m th#i tirwiIic «mi KnAtinwg 

sectian&

D ^ p m d e n t  Vamddes Ind^endent variables

( n i n i n u n i i  nîii i i) 
- (  ompoi RMU 

■ \ 11 u nil \
' 1 iiiU'liiu-sN 

I M - t l l l l U ‘s s

 ̂ < ) ! i a m i t N

T
\ N (  ( ) \  \

Provider
Spec/T m e

-Specialty  
-FP  
-IM  
-Pads 
-G P  

-T raining  
-M D /D O  
-N P/PA

T

Location

Local 
<30 ana

D istant
>30mmu

Panel
Size

300 to  
1500

P rovider  
Age& Gender

2 7  to 55 yrs

M ale&
Fem ale

Nwuber of Cenmmumeadou F^sniirw

Figure 4. Research Design Coocqit for Hypodiesis 2.
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For hypodiesis 2, to sdueve Power of .80 wMi a  = 0.05, for five to six fiwtws 

(levelsX s mmimxmx coRelatku o f .4, sod an efiect size (d) o f 0.75, the ssnqile size 

shooM reach s minimum ofii=31 (fiir five fimtor(levd)) and n = 34 (fiir six fimtor 

(level), i^ereas a Power of .50 fiir the same crheria requires a sample size o f if=19 to 

iF ^ l (Maxwell & Delaney, 1989). The foctorsmr levels, fiir hypothesis 2, are fisted in 

prknity of interest: 1) provider qiecialty, 2) locatiou, 3) provider training, 4) provider 

gender, 5) provider age, 6) panel size, and 7) dumnd of communication. Smce the study 

was fimhed to a idativdy set mnnber of provWms, readnng the required sample size was 

difficult for some factors. This issue will he discussed in the results and fimitations 

sections.

Dependent Variables Independent Variables

( Omi mi n i* .
-( O m p o n c n t
' UIXIl \
' 1 i n u ‘! iiu ‘ss 

I s c t u l l H ' s s

T
\ \ (  ( ) \  A

Provider
Spec/T m s

L ocation P anel
Size

P rovider  
Age& Gender

-Specialty L ocal 300  to 27 to 55  yrs
-FP 1500
-IM M ale&
-Feds D istan t Fem ale
-G P >30 min

-Training
-M D/DO
-NP/PA

1
Channri of CmnmankafioB ^

Naonba* of CammmBcation EfMsodes

Figure 4. Research Design C o n c^  for B ^othesis 2.
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I^o thesis 3 data was gathered fiom the surv^ instrumeuL The modificatHm 

was tailored to baeficiaries/pademts that use the PAAL Empirical data was gathered 

after the demand management ^stem  had been activated ftxr a """imum of three months. 

Starting at a random time of the day during PAAL toleration, survey data was acquired 

using a systematic sample (Frey et a l, 1991) by telephone using the lenient Advocate, 

IJaisonsi, and volunteers li^o questioned the patœnts. The qnestkms were asked 48 to 72 

hours after the patient conqileted the intmactkm with the PAAL. For the pilot, the 

interviewer utiBzed a branching finmat that is easier to use on the tdqihone (Weisberg, 

Krosnick, & Bowmi, 1996) to question the patients. Brandling breaks down tiie questkm 

w&ere a refondent either agrees or disagrees, then the clerit fintiier asks fin the extent of 

the agreement or disagreement fi>r each survey questkm. The pilot stiufy finmd that 

branching did not work well in operation so respondents were told that a rating scale 

fiom 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 infinmation transfer and channel of media used 

fin the duration of the study. If  a quality improvement was warranted, the change was 

inqilemented and documented in the researdL

For hypothesis 3, to adiieve Power of .80 with a  = 0.05, fin six fimtors (levds), a 

minimum correlation of .4, and an effect size (d) of 0.75, tiie sample size should reach a 

minimum ofn = 34, the ANCOVA is the best method fin this study (Maxwell &

Delaney, 1989). The fiictors or levels, fin hypothesis 3, are listed in priority of interest;

1) reason fin call, 2) location o f caller, 3) patfent cat^ory, 4) caller gender, 5) self-care 

class attendance, 6) health self-efiBca^ level, and 7) rank/grade of sponsor dmoting 

socio-economic status of the patient or fiunily. Caller age is a r^resskm variable of 

interest.
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D epeaden t
Variid»ies

fiadqpeadeat V ariables

F atieat 
Category

C alle r Age 
A  Geadcr

LecatwmR eason  
for  C all

-A dvice  
e lf Care 

A p p oin t­
m ent 

F or 
F amlly 
M em ber  

-in fo

Local 
<30 mia

0;;j 1| i
Dim* -ADFM

-Rct/WM M ale A 
Fem ale-Civilian

G Sl -

FignieS. Reseaidi Design C om c^ fiir Hypodiesis 3.
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GH/OTER4

Hypothesis _1

I^podiesisl fbcnsed OB provider srtisftcrkm wMi connnuiricstMtt qoa&y «S 

infimnatkm flowed to the provider firron die anrse can Genter. The hypothesis stated that 

dwre was a s^pi& ant difference in provMer ideal (xeqnsed/ esqxected) communication 

qoaBty and actual comrnmrication qua&y. By matching ideal scores widi actual scores 

Ihr MM* rrtnimnnirarimi qn«Kty dknexMMn Ae àkfmmtet hypoAenR wa» «ipportad_

The internal consistency measures of each dimension r^arding die “ideal” 

condkian, as detennined by Ckombadts CoefBdent A%*a, were 0.75 fbrtimefiness^

0.93 for accoracy, 0.89 fra-Qsefidness» and .72 fixrqoantky. Peterson (1994) so^ests 

that an internal consistency score rfO.77 is reasonably strong. The timeliness and 

quantity dimenskms were bdowdie 0.77 internal comsstency seme, but not by a

considerable margin. The internal consistency measnres o f each dhnenskm regarding the 

‘̂ ctnaT condition, as determined by Cronbach’s CoefBdent A^ha, were 0.72 for 

timeKness, 0.93 fin accuracy, 0.89 finusefidness, and 0.60 for quantity. For the actual 

conditiom ctmsidering the 0.77 internal consistency gnideBne, die timeliness dimension 

scored sti^ttly below and the quantity dhnenskm score was well below the target score. 

Table 7. Ideal and Actual Communication Quality Desctÿtive Statistics Per Questâm.

M
Mem ism* 4L<m 4L4» <4» n sw 4» 4266 4315 zos* 19» 20»

SMLBbk. asm* 0LM2 asos 0L7Z5 aoM as*» 10» IX » tm 10» 10» ; 1502

Hen» Z59#
@ #3
2.7» 10» 10» 1025 1025 Z0Z5 13»

yteE

132» 20» 2S22 25»
StdLBee. LOS» LOfIS 1.222 aazm aTor 10» 1096 1233 135» 122» ir a 10»

* Nom: T=»T1aadiness; A=Aoagaq>;U=üwfiriBB8^Q=QBantity;ifaBimnbercaae8|MBdatDtiic 
dnxBomom question in Ae survey inBiamenL
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Ctmipniiig tbe ideal to l]ie actual soofcs eacfa dmeasMm asmg « depeadeat

group (pajr-wiae)t test, all fimr dhnenakms had s^ aificaiit<fiflfegeaces. Since 6 e  

pediatric, imenud medidne, and Ob/Gyn groins had small sanyle sizes, Aey were 

combined osmg the logic that Üiese providers had primary care duties, as wdl as, 

spedaky consultant req»onsibilMe&. Family practice providers were «nçaredsepaiatefy 

and combined with general practice providers to fimn the {ninmy care group. These 

lesnhs suggest that providos pereeive a need for highs quality «Hmmmcatioa fimn the 

nurse can center. Tables S dmmgh 11 reveal d ie t test omnpatisons fiir each respective 

communication quality dimension.

Tables. Tnndiness Dhnenskm Cornparisous: Ideal and Actual Coninaintcathm Qualky.

Providers Providers
Statistic

12.4762

10.9112 8.7412
0.0000

Statisüe Pnm ary Spedatty 
Care Duties 
With

Providers 
(M y

7.02678.0476 12.8400

6.5841 6.1851
0.00000.0000
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Table9. AccuracyDmieaskmCoinptrisoas; IcfeaiandActuICoiminiiifcatHnQualfty.

Stntmadc

ftirratfgna

AD Pirovidcrs M B Primary Providers 
Care O riy

Ideal Actual Ideal Actaal
63 63 42 42

Mam 13.3333 10.7778 13.2381 11.0238
dr 62 41
tnatUfe 8.0104 5.3674
pwbaWBty
Omafan

0.0000 0.0000

Statistic

ObaarvatfaaB

Primary ^wcudty 
Care Duties 
With

Distant Providers 
Only

Ideal Actual ideal Acturi
21 21 25 25

Mean 13.5238 10.2857 w m m 13.3200 10.9200
dr 20 24
tnMMc 7.0025 4.4567
pwbSbm^
(twotaS)

0.0000 0.0002

Table 10. Usefiilness Dimension Comparistms: Ideal and Actual Couimunicatioa 
Quality.

Statistic
AH Providers Primary

Care
Providers

Only
Ideal Actual Ideal Actual

ObKTvafiaBS 63 63 42 42
Mean 12.3651 9.2540 t~ iinnn ti—̂ 12.0476 9.2143
dr 62 41
taatW c 7.3166 5.2802
peabaMB^
ftwotaS)

0.0000 0.0000

Statistic
Primary

Care
With

^wcialty
Duties

Distant Arovidms
Only

ideal Actaal ideal Actual
Obaervadoaa 21 21 25 25
Mean 13.0000 9.3333 13.0400 9.9200
dr 20 24
taaddk 5.3047 4.4224
pwdmMSiy 
(two tarn

0.0000 0.0002
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Table 11. Qnantity Dimensioii Conqtarisoos: Ideal and Actnal Commamcadon Qnalày.

Stmdatic
An Providers Prhnary

Care
Providers

Only
Ideal Actual Ideal Actual

Obacnafions 63 63 42 42
M am 5.7619 7.8254 6.1190 7.9762
dr 62 41
astatWc 5.7805 ^ m m m 5.0045
prabaMB^
ftnotam

0.0000 0.0000

Stndatk
Primary

Care
l^pedalty

Duties W f
Distant Providers

Only
With
Ideal Actual Ideal Actual

Cbaervadona 21 21 25 25
Mam 5.0476 7.5238 5.6800 8.4000
df 20 24
tatatWc 3.1764 u m m m :: 5.3167
praiMdafitj
(tnotaO)

0.0047 r -  - 0.0000

Hypodiesis 2

I^o thesis 2 focused on finding perceived differences in scores fi%r actual 

cnimnmiicarimi qualify dimensions by provider groups and determining distinct linear 

patterns using selected quantitative (r^resskm) variables. Provider groupings consisted 

o f ̂ ecialty, location (local or distant to the nurse call center), tramin^ and gender. 

Quantitative variables consisted o f provider age and number of prior nurse call center 

communication episodes.

The ANCOVA inferential statistical test for eadi communication quality 

dimension was performed on the provider sangle (n = 63). Providers ranked the 

frequency o f  comnmnicgtiiwi media channels used by  the mirse call center to transfer 

information to  the providers The diarniels o f  com nm nication media
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ntfllzatioii^fieqiieiK^iate fiom high to low use w as 1) email; 2)wntteo; 3) fiomthe 

patient; 4)tdq>h<me; 5 )intnmetCHCSnudfanan(intonaiemail)» 6)&x; and?) Ace-

to-Ace. The top media channel, emaO, is considered moderate in media richness while 

the second, written, is low m media iidmess(D’Anibia&Rice, 1994; Daft & Lengel, 

1986).

Thneltness dimension. The tnneliness dhnenskm scores c^rtnredprovidg 

communication speed percqptians o f patient qnsodic information ftom the nurse call 

center to the provider. The interest was m provider gtonp difArences and linear patterns

The timeliness dimension inferential statistical test dki not support the aheroate 

hypodiesis; die null hypothesis was not rgected. Table 12 iUustrates the finding. The 

grand mean fiir diis dimension was 8.25 with a standard deviation of 2.53 (n=63). The 

high ft square statistic su^ests that die fiiH model’s mdqiendent variables accounted Ar 

most of the variance of the dqiendent variable (the timdiness composite score).

Table 12. Timeliness composite dimension fiill model ANCOVA results.

SiMBoe dr Sum of Square» MeanSquare FVaiue P
Mbdet 49 359.3550 7.1871 2Ji4 0.0648
b ro r 13 38.5815 3.2151
Corrected
Told

62 397.9365 R square = 
0.9031

Using the model comparison methodology, even A ou^A e full model did not 

support Ae ahemate hypoAesis for this dimension, Ae mdqiendent variables of location 

and age o f provider proved A be soHd predictors ferthneHness as illustrated m Table 13.
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Tiie lednced model was lliiieliness Composte Scoce == Locatkm + Piovider Age+ error. 

Table 14 shows the group means A rAe reduced model's predictor variable (mamrpoWed 

variable).

Table 13. Timdmess conyogtedimensioii reduced model results.

2 49.9551 24.9775 4.31 0 .0179
60 347.9815 5 .7997
62 397.9365 R sq u are=

0.1255

Table 14. Group means for the reduced model tiinetmess comnmnkatkm qoaBty 
dimension.

Grand Mean 63 &2540 2.5334
38 13S63L

Distant Providers 25 9^200 2.6508

TIMEUNESS DIMENSION COMPOSITE MEAN 
scores:

LOCAL & DISTANT PROVIDERS

DISTANT

Hgnre6. Timeliness Dhnenskm: Mean Scores o f Local and Distant Providers.
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TIMEUNESS DMWB8BION COMPOSITE PROVIDER GROUPS 
by AGE MEAN SCORE

<40

12
11
10
9
8
7
6
5
4

40-90 
Provfcter Group

>90

Figure?. HmelinessDimai90B: ScwebyProvUerAge.

Distant piovuiers and providers over the age of fifty sa»ed higher in the 

timelmess dimension. The full model fidled to rgect the null hypodiesis hot die reduced 

model siqiported the ahanate hypothecs.

Accuracy dimengimL The accuracy dimension scores «qitnied provider

cmnnmnfcarimi » c a m c y  (nt»Kahi1fty n f  tnfhrmarian tm he tm g) perceptions n f  patient

qrisodic information fixim the nurse can colter to the provider. The interest was m 

provider groi^ differences and linear patterns concerning mfbrmat ion reHabilfty.

The accuracy dhnenswm inferential statistical test did not sx^portthe alternate 

hypodiesis; the nuD hypothesis was not rejected. Table 15 iUustmtes the finding. The 

grand mean for dds dhnenskm was 10.78 widi a standard deviatkm of 2.22 (n=63X The 

R square statistic revealed diat die full modd accounted for a large portion of the 

d^endent varuble’s varnmce.
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Table 15. Accuracy composite dimenaon fiiB model ANCOVA resaJts.

Smarm df SMmaff
ffamarra.

MBBmSipiwiH FVatam F

Modtf 49 256.4287 5.2332 1.40 0.2577
B m r 13 48.4601 3.7277
CteTCctmt
Telai

62 304.8889 R square= 
0.8411

Usimg model conq^arisoii methodology, no mdqpemdent variables met the test of 

rignificance. The best predictor finr die accuracy Æmensionconçosite score was the 

grand mean for this study.

TIsefiilngss dimcnsinn. The usefulness dhnenmom scores captured provider 

communication usefulness (information serves a purpose) perceptions o f patient episodic 

informatian fiom the nurse can center to the provider. The interest was in provider gnxqi 

dififorences and linear patterns concerning infinmation us^dness.

The usefulness dimmision inferential statistfcal test did not support the alternate 

hypothesis; the null hypodiesis was not rgected. Table 16 iUustrates die finding. TheR 

square statistic points out that die fiill model accounted finr a huge pmtkm o f depmident 

variable variance. The grand mean fiir this dimension was 9.25 with a standard deviation 

of2.63(n = 63).

Table 16. Usefiihiess conçosite dimension fiiH model ANCOVA results.

Source df Smaaof
Sqaares

MeamSgeare FValBe F

Model 49 367.4409 7.4988 1.61 0.1749
Error 13 60.4956 4.6535
CmrrecW
Total

62 427.9365 Rsquare = 
0.8586
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Using model comparison mediodology, no indepemdmA variable met the test o f 

s^nificance. The best nsefiilness dimension score predfctor was the grand mean.

Qnantity iHmensinn. The quantity dimension scores captured provider 

conrnmnication adequacy perceptions of patient qrisodic infimnation fiom the nurse call 

center to die provider. The interest was in provider groiqi differences and linear patterns 

canceming injfermadon adequacy o f communication flows.

The quantity dimension inferential statistical test supported the ahemate 

hypothesis. Table 17 illustrates the finding. The R square statistic revealed that the full 

model accounted for most dqiendent variable variance. The dimension’s grand mean 

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

Table 17. Quantity conqiosite dimension full model ANCOVA results.

Source df Sam of 
Sqoaras

McmmSqaare FVaiae P

Model 49 400.9460 8.1826 4.29 0.0032
Brror 13 24.7683 1.9053
Corrected
Total

62 425.7143 R square = 
0.9418

Using a model conqiarison methodology, the indqiendemt variables location, 

^eciahy, nmnher of communicatian qiisodes with the nurse call center, age of provider, 

and interactions of communication qiisodes with location, qiecialty, and age proved to be 

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

variance in the d^endent variable was accounted fin in the reduced model The reduced 

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

Communication Episodes + Provider Age + Communication Episodes*Location + 

Communication %isodes*Specialty + Communication Episodes*Age + error. Table 18
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iDiistrates die reifaiced model whfle table 19 the means ofthe ledncedinodd’s 

sign ifican t variables (manipulated variables).

Table 18. Quantity ctm^osite dimoiaon rednced model results.

1̂ : ■ X y,:' :T - -
15 223.8047 14.9203 3.47 0.0005
47 201.9096 4.2960
62 425.7143 R square = 

0.5257

Table 19. Group means: Rednced modri quantity communication quality dimension.

Grand Mean 63 701254 2.4792
: ' W

Distant Providers 25 8.4000 13930
. ■

Family FriKtke P tovid os 32 7.8438 23414
mimmÊsàmmmkm:: : K : ̂  m a #
Pieifiatric Piroviders 9 83556 2.7437

. : 5m # r 0 È 9 ^

QUANTITY DIMENSION COMPOSITE PROVIDBt LOCATION MEAN
SCORES

l|4
ri3
o  6

LOCAL
nrotfidar Group

F%ure8. (ÿuratity Dimenaon Conpo^e: Means fiir Local and Distant Ptov^er&
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QUANTITY DnWB«8iONCO«IIPQ6ITe PROMOBtSPBOALTY GROUP
MBING

I
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10

a

6

4

2 +-----
G*n Prac

Arovfiter Groupa

Figure 9. Quantity Dhneaisioii Conqiosite: Provider ^ledalty Group Means.

CWANfnTYDMBBIONOaMPOSrTE PfWVŒRCOMMUMCATIONB>t8O0E 
QUANIirr MEAN by SB M enS GROUPS

I

I

4
SjS

4

100.19920-49C >200 0
Q90Od»m

nfonhter Group byComnunicatfcin RWaod* Numbor

Figure 10. Quantity Con^osite Mean Score by Conummicatian ̂ [nsode Quantity.
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CMIAirriTY DIMENSION COMPOSiTB PROMDER AGE GROUP MEANs

10
OjB

0

0

7

0
<40 4 0 -5 0 > 50

Provklgr Agm Group 

Figure 11. Qoantity Con^Misite Mean by Provider Age Gnnq).

Providers were local, internal medicine and ob/gyn specialties, had fewer 

prior communication ̂ isodes, and were in fee fbtty to fifty year old age group scored 

lower than other provider groups. Since a lower quantity score revealed higher quality 

for fins dimension, feese groups perceived h ^ e r  quality r^arding quantity of 

communicatkRi fit>mfee nurse call center.

Hvp<^esis2 summary. The data analysis fin hypofeesis 2 showed fiiat a reduced 

model fer fee timeliness dimension stq»portedfee alternate hypothesis. The fidl model 

fin the quantity dimension rejected fee nuU hypothesis in fevor of fee alternate hypothesis 

and finmd feat a reduced model had stronger support finfee ahemate hypofee^ The 

anafysis of fee accuracy and usefiihtess dhnensions fidled to reject the nullhypofeeâs; 

fee accuracy and usefidness dimension's grand means were the best predictms o f 

communication quality.
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Hvpotltesis3

Hypothesis 3 focused (m bexiefioary perceptioos of nurse call cento' 

ctmmmnicadimwkhmtk &mrdimenskmsofcomnmmcatkmqoaAy Forbeaeficiams 

that accessed the nurse call center, locatkn, reason fiw call, beneficiary cat^ory, gender, 

socio-economic status, self-care class attendance, and health self-efficacy were variables 

used to group and find distmctkms in beneficiary perceptkms of nurse call center 

communication quality. Also beneficiary age was used as a qoantàative variable for 

detennming linear patterns in conmBmicatk» qual&y scores.

The beneficiary survey instrument intanal consistency measures o f each 

dimenskm, determined by Crcmbadt Coefficient Alpha, fiirdie stmfy were 0.83 for 

timeliness, 0.93 for accuracy, O.M fixr usefidness, and 0.66 for quantity. The qnanthy 

measure, using 0.77 as a reasonable Cranbach Coefficient Alpha measure (Peterson, 

1994), would be conadered low. C^uanthy dimension questfon number three (Q3, surv^ 

question 15) and four (Q4, survey question 16) showed the lowest internal consistency. 

The other dimensions showed high rates of internal consistency. Statistics for the 

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

Table 20. Individual question statistics for the beneficiary survey instrument (n = 242X

m sm m m s m m ?
M en 3.9S 3.85 4.08 400 410 411 4 14 407
Mode 5 5 5 5 5 5 5 5

SttLDev. 1.07 1.18 L O  , L18 1.07 t.05 106 1.10
m a M im m m m m W

M en 3.91 4 0 9 4.12 ZS6 1.93 Z38 i l l
Mode 5 5 5 5 1 1 1 1

SttLOev. L12 1.18 1.13 L14 L43 1.15 \ 133 1Z9

Note: T = Timeliness; A=Accuiacy;U=Usefhlness;Q^ Qnaitti^ the mnriiercoiiespopdB to the 
dimensioa question in foe survey instnnnenL
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TîmeHnesg iHwiengoiL Tlw tmeliness dimeaskn inftRsttia] Statistical test 

supported the altemate faypothesisL The fiill modd mfixentisl test lesnlts are preseated ni 

Table 21. The grand mean fin* this dimension was 16.21 with a standard deviatkm of 

3.54 (n = 242).

Table 21. Timeliness dimension fiill model ANCOVA results.

Source dr Sou of 
S o aaR S

Mean Square FVatue P

Made! 82 1282.7788 15.6436 1.43 0.0293
b ro r 159 1744.8907 10.9742
CàrwKted
Total

241 3027.6694 Rsquare = 
0.4237

Using a modd comparison iqiproach, the best modd included die indqiendemt 

variables gender and healdi self-efBcacy as presented in Table 22. The reduced modd 

was expressed as Timeliness Composte Score = Gender + Heakh Sdf-EfiBcacy + error.

Table 22. Timeliness dimension reduced model results.

Soauce dr Suntof 
Squares

Mean Square PVatue P

Modd 2 223.0648 111.5324 9.50 0.0001
Error 239 2804.6046 11.7347
Corrected
Total

241 3027.6694 R square =
0.0737

Males scored significantly lower than females in their perception of tinidmess, as 

well as, individuals with lower heakh self-efficacy scored lower than those with higher 

health self-efficacy. When gender and heakh selfefficacy are condrined, the male low 

heakh s d f  efficacy groiqi scored die lowest Table 23 presorts the findings.
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Tablc23. Groiqi means fiir tike rednced model timdmesscomimmicalioii<pi»lby 
dhnenâcML

Grand Meam 242 16.2066 33444
& ; , ^ v tÉ m m :

Female 165 16MOO 33554
1 m . m m m 1 3Êsgm :

Hqsb Heahii Self Eflwacy 214 16J721 33346
F I f  . i m 0 m : t -  4È r â

Afide &  Heahh S d f Effkacy 66 I5L2576 3.4655
m m am m L rnm m Ê m Ê im tm ar - ̂ m o K F
Fenuie A  Heddi Sd f Efficacy 148 16.8446 33047

TIMEUNESS DIMENSION COMPOSITE & GENDER

8

FEMALE

Gender Mean

Figure 12. Thneliness and Gender Nfean Scores.

TIMEUNESS DIMENSION COMPOSITE & HEALTH 
SELF EFFICACY

Ç S  1 5 ^  

U 14
HIGHLOW

Health Self Efficacy Mean

Figure 13. Timeliness and Healdi SeJf>EfScacy Afean Scores.
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Accuracy dim ension. The accm a^ dimension inferential statistfcal test supported 

the ahemate hypothesis. The fell modd 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.

Sonrce df Sam of 
Squares

Mean Square FVaiae P

Model 82 1433.0824 17.4766 1.43 0.0279
Brrar 159 1941.3680 12.2097
Corrected
Total

241 3374.4504 R square = 
0.4247

Using a model comparison qsproadi, the best model included the ind^endent 

variables beneficiary cat%ary, location, gender, sd f care class, and the intoactions 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 Cat^ory+Location + Gender + SelfCare Class + Location * Beneficiary 

Category + Location * Self Care Class + error.

Table 25. Accuracy dimension reduced modd results.

Source df Sum of 
Sauves

MemsSqeare FVaiae P

Model 10 331.8605 33.1860 2.52 0.0068
Error 231 3042.5900 13.1714
Corrected
Total

241 3374.4504 R square = 
0.0984

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

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

and civilian fiunily members scored h i^e r than aH otirer beneficiary groups. Local
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civiHan beneficiaries scored h%hes( on fins dimension, i^ n k  local retired persons scored 

km est Table 26 presents file findings finr the accuracy (fimeasion.

Table 26. Group means; reduced model accuracy coimnmricatioo quality dimension.

GroBp a Mean Standard Dedadaa
Grand Mean 242 16.7231 3.7419
M O t 77 15BS71 3.7478
Female 165 17J273 33811
BtaeBdarr Cntegwry » CWKnms 27 ITLMOfi 23531
Beneficiary Category -A ctive 83 16.4575 3.7722
Beneficiary C W qpayA cfiveD nQ r 
FbmByMendber

120 16L8MD 33452

Beneficiary C atcgny -  Retired 12 143333 5.7228
lo c a l B ncficiaries 155 1 6 R 6 0 33450
Distant B aeficiaries 87 16w4375 33389
XoadCSvffîans 21 17304S 33316
Load Active Dnty 64 173250 23196
Local Active D oty F a m ^  Mendwr 72 16L61U 33166
Local Retired 5 123000 73280
Distant O vfiians 6 173000 1 3 1 ^
Distant Active Doty 30 15.0333 43024
Distant Active Dnty Famfiy Menriier 173571 33143
Distant Retired 7 163500 23300
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ACCURACY EXMENSION COMPOSITE & BEN ffiG M irr CATEGCNW

20

314

12 4 —  

CiviBan RetiredActive
Duty Duty

MBttary FamBy

BeneHciary Category MSn
Figure 14. Accuracy and Benefidaiy Category Mean Scores.

I
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Î?

I

ACCURACY DIMENSION COMPOSITE & LOCATION

LOCAL

16.9
16.8
16.7
16.6
16.5

16.3

Location Mean
DISTANT

(30+mHee)

Figure 15. Accuracy Composite Means by Locatkm.
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ACCURACY DIMBiSION COMPOSITE & GENDER

15.5

FEMALEMALE Gender Mean

Figure 16. Accuracy Composite Mean by Gender.

Tlsefnlnejas drniension. The usefbhiess dimension inferential Statistical test 

sx^oited Ae ahemate hypothesis. The fidl modd inferential test results are presented in 

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

3.79 (n = 242).

Table 27. Usefidness dimension fell modd ANCOVA results.

' #  ^

82 1609.9521 19.6336 1.69 0.0025
m m 159 1846.7256 11.6146
KüeeBBlB* 241 3456.6777 Rsquare= 

0.4658

When conq>aring mtodels, the best-fit modd included the indqiendent variables 

for gender, beneficiary category, socio-economic dass, age (r%ressian variable), and the 

interactions of gender with sodo-economic class and age with benefidaiy cat%oiy. The



71

finding is presented in Table 28. The best-fit model was Ae reduced modd expressed as 

Usefidness Cnngx»siteScare=Gen&f+Beneficiary C attery  + Sodo-Economic Class 

+ Age + Gender * Sodo-Ecenomic Class+ Age** Beneficiary Cat^ory+error.

Table 28. Usefhhiessdiniaidon rednced model resnhs.

Sonrae dr ShboT
aoanres

MeanSipare FVahie P

MbM 12 421.5165 35.1264 2.65 0.0024
Enter 229 3035.1612 13.2540
Cdrrected
Teial

241 3456.6777 R square=  
0.1219

Males scored significantly lower Aan females in their pocqstioa of nsefehtess. 

Individaals in the middle sodo-economic dass scored lower di«n those in the lower or 

higher sodo-econmnic classes. When combining gender and sodo-economic class, die 

male middle sodo-economic groqp scored lowest. Table 29 presents the findings.

Table 29. Group means: Reduced model usefidness commonicatMm quality dimension.

Grom K Mean Standard Demadon
Grand Mean 242 16wS868 3.7872
M rie 77 15LS974 43176
Fonale 165 17.0485 3.5421
LowSocm-EeumnmmcCXaaa 78 1714W 3L28Z1
Afidkfle Sodo-Economie Class 121 16.2397 43029

JBfedicr SocM^CQwimie Claas 43 16L55Bf 33794
Male Low Sodo-Ecmiomic ClaM 25 1&8000 3.0414
Bfiife lifiddfe Sbcio^daMnnK CInin ; ^ 14S9S2 43615
M aleffisher Sodo-Ectmomic Class 10 16.8000 43846
RaMdeLowSnen»4Rcmwam#e€Taaa 53 17309^ 33058
Female Sfiddfe Sodo-Ecmunnic Class 79 173139 3.6338
FiemdfeJBûdiir SseÎBFSeeawaaic d a s s ; 33 163M B 3.5805
dvflian Bcnc&iary Catqsfwy 27 173800 33980
Actwe s rj BMcliciwgF : 83 i 163897 X75SÊ
Active D n^ Family Monber Ben Cat 120 16.6579 3.73Æ
BetiradBenefieiwr fZrtMsev [' 12 U LTm 57397
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USEFULNESS DIMENSION COMPOSITE SCORE by 
BENEFICIARY AGE

191025 2Sto30 31fo35 36to40 41 to 45
Bensflciary Age Groups

>46

Hgme 17. Usefulness Congx)s&e Semes by Age Graqping.

l£BUM BS8 OyBCKDNOGMKDGnESCXDREfay 
BBÆHCMRirCATGGORf&AGE

g 8 15

19to25 astoao 31to36 36to40 41to45 >46

•Qwian-»>AcliueCXiyMftay AcliweDj|yFisn#yM]r-#-RE#ed

Figure 18. Usefidness ConD|K>sbe Scores by Beneficiary Cat^oxy and Age Trend.
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USEFULNESS DIMENSiON COMPOSITE & BENEFICIARY 
CATEGORY

17.5 
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Figure 19. Usefiilness Composite Score and Beneficiary Cat^my.

USEFULNESS DIMENSION COMPOSITE & SOCIO-ECONOMIC CLASS
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Sod o-Cconnnic

HIGH

Figure 20. Usefulness C on^site and Sodo - Economic Class Mean Semes.
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Onairtftv «timendmi The quantity dimeoskm mfoeotial stttistKal test did not 

suppoit the ahemate faypodiesis. The foil model infaential test resohs are presented in 

Table 30. The grand mean finr this dimensk>n was S.88 with a standard deviation of 3.55 

(n = 242). A lower score for this dimension was intqpieted as highg in conmnnricatkm 

quality; excessive flows ofinfonnatHm received h i^ e r scores. The grand mean was flxe 

best predictor for flns dimension.

Table 30. Quantity dimenaon fldl model ANCOVA results.

SoHPoe d f SH tor
9uuampr

SfaaaSvMae FV dae P

Hadel 82 958.2337 11.6858 0.89 0.7111
Btror 159 2078.0473 13.0695
Cbneeted
Total

241 3036.2810 R square =  
0.3156

Hypothesis 1 snimnarv. The best-fit models for each dimension, not including 

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

1) HmdmessCmnposite Score «Gendo’+Healfli Sdf-EfiBcacy + error;

2) Accura^C<mipositeScore»Beneficiary Cat^ory +Locatkm + Gender + Sdf 

Care Class + Location* Beneficiary Cat%ory+Location* SdfCare Class + error; and

3) Usdulness Composite Scmre = Gendo^+ Beneficiary Cat%ory + Sodo-Ecomonnc 

Class + Age+ Gender * Socio-Economic Class+ Age * Beneficiary Cat^ory+ error.

Itypothesis 3 was partially confirmed. The fiill models for three of four 

dhnmiaons had agnificant findings in support of file alternate hypothesi& The 

ind^endent variables fm'tfae best fitted models fixrthe dnee s^mficant dimensions (die 

reduced models) are ofiered in Table 31.
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Table 31. S%mficaiit variables for communicatMm quality dhnensioiis for hypothesis 3.

fc i? S
T n n a m v ss CSfiN -

Gender
SE-H eaiASdf

Bfficacv
ACCBRACF GBfï-

Gender
BCAT - Oifirfif.My 

Ceegpcy
LOC-Locatkm s e e -S e lf  Care 

Class
USaSBfULRCSS QEPJ -

Gender
BCAT - BwMfiniMy

Ceagpiy
SEC - Socio* 

Economie Class
AGE

bdV ar
Reuetham

3 2 1 1

Gender, oversriielmmgly, predicted commonicatiom quality for beneficiaries in 

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

location, socio-economic class, selfoare class attendance, and age, respectively, 

predicted qtecific dimensfons firr ben^ciary percqrtions o f communication quality.
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CHAPTERS

Discnssioa

The discQsrâm of the lesuhs and recommendations are presented in order &%r each 

ofdie three hypotheses. The ccmcfaiâon of die discussion, researdiinq>lications, and 

limitations sections provide an integrated dosing fiirthe sto^ .

Hvpothesisl

Ifypothesis 1 focosed on provider satisfiwtkn with communication qoalhy as 

infbrmatiQn flowed to die provider from die nnrse can center. The hypothesis stated that 

there was a significant dififrrence in provider ideal (required/ expected) communication 

quality and actual communication quality, hi comparing provider ideal coiiiinunicathMi to 

actual communication from the nurse cafl center, afl dimengons (timeliness, accuracy of 

infimnaticm, usefidness, and quantity) revealed significant diflferences. The finding was 

powerfidly s%nificant, nmst had probabilities o f 0.0016 or less; aaoss afl providers and 

provider groups. The quality ofinfimnatimi providers idealfy want fiom die nurse cafl 

center is of considerably lower quality uhen actually delivered to the health care 

provider, hifbrmation is not received fiistenou^ or with sufficient accuracy and 

usefidness, and the information is not concise. This suggests diat the interdependent 

relationshq) (decisions and events that determine patient flow) that causes uncertainty and 

equivocality has not be@i adequately addressed.

These findings are fiom one heahhcare system. However, the health ^stem  used 

a nationally recognized automated nurse call center documentation package, ft seems 

imperative that if  provMers are to dqiend on nurse call centers for patient information 

that their communication needs must be The goal diould be for die nurse call center
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to meet and eventually exceed provider esqtectations finr comiiiDiiication. For die nurse 

can colter to improve communication quality, each provider should be an int%rated 

component o f the system. That means that providers should be asked to contribute to the 

documoitatkm quality control process. The nurse call center nmsttaikrdocumentatMm 

to provider needs. Knowing \vbateadi provider/provider ̂ ecialtygroiq» wants is die 

key to inyroving provider communication quality satfaftctkm. TIds is done by frequent 

interaction with providms by the nurses in the call center so that communicatian and 

dncnitieirtatinn regnjremeirts becom e know n wMiia a tmrting environm ent. As for 

timdiness, filster communicatioa is necessary. Working as a team, the providers, die 

provider’s nurses in die clinic, and die nurses in die call center must set standards and 

protocals fig appropriate and efficient use o f quicker media channels (such as die 

tdephoneX Not only is dus a process issue but a structural issue; the communication 

infiastructure may need inyrovement to fecilitate quicker informatioa flow, ft may be as 

sinqile as qieed dialing systems and dedicated provider (in clinic) telqihone lines with 

fiequently checked voice mail

Lastfy, to meet provider ideal communication requirements, each provWar should 

have a thorough orientation to die nurse call center and learn the realistic bounds that the 

nurses must wodt wfthin. As an e?y cotation (ideal) reduction strat^y to improve 

provide satis&ction widi the communication quality and flow, this approadh may 

inqnove die provider rdatkmshq) with the nurse call center. A mutually beneficial 

relationship wiH create an environment where providers madret the nurse call center to 

their patients, and padents can dqiend on the nurse call center to quickly, accurately, and
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condsdy comnBmicate to piovideTsmfiinDatkm that contains iisefiil patient ^ isodk  

data.

First and Aremost, provides and their clinic stafT and the 

nurses in die call center must become a team. Becoming an eAxcated and knowledgeable 

contributing team member nmst be the paramount internal concern next to the team goal 

The team’s goal is to provide patient care services to keq> beneficiaries healthly and get 

ill or injured beneficiaries welL The communicatHm process is key to die central goal 

and the paramount internal concon. However, dns creates an unsolveable problem 

without internal r^eradon education. Educating the patient about the heatth ^stem ’s 

access mechanisms, heahhly bdiaviors, and various other heahhcare related topics is the 

re^onsibility ofthe providers, die provider’s stafi  ̂and the nurses in the call center. It 

onfy makes sense to educate eadi other so that beneficiaries perceive a unified and 

seamless system. The provida; the provider’s sta£^ and the nurses in the call center, 

must know eadi other’s operation, standards, protocals, and die umqneaqiects of each 

interdq[>endent cona|ionent ofthe system. Fmmal orientation and annual i^dates (as a 

minimum) ofthe nurse call center and clinics’ operations will assist in educating eadi 

odier and becoming a team.

Frequent interaction and feedback are essential to die education process. This 

feedback system diould be continuous and fixrmalized. One mediod to oisure feedback is 

random peer and provider review o f communication flows. About five to  sevmi percent 

of ̂ isodic patient infisnnatkni can be random^ selected fiir review. The dmic staff 

member (nurse preferably) and provkier should review the mfimnatkm and provide 

constructive feedback to the nurse call center. The provider directed feedback should
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tfaqibeqgedmafiinMl(inoiitiily»»aiqsge8tioe)ptDcessiin|irovaamtpw^ranith«tan 

call center nnrses can participate in aid learn from.

Daft and Laigel(1986) fimnd that increasing Ac rk^mess of media channels can 

assist in ledodngmicertam^ and eiprivocality fig iaigdq>eadeatgroBps o f pcopte.

Email and written channels were die most fiegaentty used in this study to transfa 

information ft is essential to  detennine die strata QfproviderconifiiitwMi information 

fbws. The strata of provider comfort is a fimctiom o f patient ̂ isod icw geo^ and 

infbnnatkm inqxntance and thus, determines n^iatchanmdsofinfmmation to otËze to 

transfer information to die providem Since providers are reqpoos&le for patient care, 

urgency of information most be determined by providers aiui known to mnrses m the caO 

center. As inArmation urgency and importance increase, richer media channels are 

warranted. Forexanyle, intemal medidne providers may wmtteiqihone contact widi 

the nurse call center for all calls fimn diabetic patients under 21 and over 62 years o f %e, 

r^ardless of \^ty the patient called. Some providers may dislike or fèrf uncomfortable 

with email and prefer other methods of communicatkm.

Creating an efficient and educated team within die healthcare ̂ stem  is die 

essence of improving provider satis&ct km with nurse call center comnnmicatiom qoaBty. 

Assessing provider needs, educating each other, inqilementmg changes based on 

constructive provider feedback, and selecting more appropriate media channels are 

essential to improving provider satisActionwidi nurse call center communication. The 

miTse call cen ter mm* iiririate the actimiR cnm gstent w id i these recom m endations to 

inqnove their value to the healdicare industry.
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Hypothesis 2

H;ypodiesis 2 focused on finding dififorences in provider percqitions fin actual 

communication quality dimensions by provide groves and fetermming distmct linear 

patterns ufflig selected quantitative (r^iresskm) variables. Provider groupings consisted 

of ̂ ecialty, location (local or distant to foe nurse call centerX training and gender. 

(Quantitative variables consisted of provider age and nunfoer ofprior nurse call center 

comnmnication qrisodes.

The analysis of each dimension o f conmnmicatkm quality revealed font thneliness 

perception couU be predicted by provider age and location and that quantity of 

information perc^tkm could be predicted fimm provider location, qiecialty, number of 

communication q>isodes fiomfoe nurse call center, and age. The accuracy and 

usefidness dimenrimi finding showed no provider group distinctkm. foqmrtantfy, foe 

m edia channels that nurses used most to communicate with providers were relatively low 

in media richness (email and written) or firom foe patient (a third party in the nurse to 

provider communication sequence).

Ttm eliness dim ension Regarding foe timeliness dmmnrion, distant provkiers 

perceived higher quality than local providers. Distant providers (those practicing more 

than 30  miles fiomfoe nurse call carter) were mostfy lim ited  to foe email media channel 

to receive nurse call center communication. Local providers expected more timely 

information More timely infixrmation could be supported by decentraHzmg foe nurse 

call center into each clinic so foat foe nurses are closa to foe providers. However, the 

economies of scope and scale would make a nurse call center very inefficient.
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D^endmg onliie spread, over distance;, o f providers that d^emd on Ae nurse call center, 

centniizing or decentrafizing the nurses are a consideratioa ̂ viiea infimnatHm timdiness 

is paramount.

An alternative ̂ proach may be a patient and provider ftiendly compromise 

between cost/operation efiSdency and patient care. Norses and staff that work directly 

wMt providers in the dime could be die provider's link to nurse cafl center information. 

By creating a realtime' operatkm where urgent padentcaflers could be transferred 

directly to the clinic nurse, timely and fece-to-fece conmmnicatinn with the provider 

could be realized. Since most nurse cafl center clinical assessment tools are automated, 

patient hu^ncy/transfer' crheria can be included in the hypertext diat is used by the 

nurse in die cafl center. The important a^ect (^this approadi is sending' the on-line 

patient file and qiisodic docnmentatmn to the nurse in the clinic as the patimt cafl is 

transferred. Also, die clinic nurse and stafif must be well infinmed and trained on die 

nurse cafl center lyeration and the software package used by the cafl caiter.

Thneliness of information dhectfy impacts the need to reduce uncertainty and 

equivocality; ^>eed of feedbadt and y  eed 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 qualhy level for die timeliness dimension was 

perceived. Additional research will have to answeri^diy this finding came to HghL 

Further researdi may fetd diat older providers feel more comfortable with a dower pace 

of infinmatian flow or that older providers have lower timeliness eiqiectatians or diat 

they dn^fy do not r^ard  die nurse call center as a vahieable asset to their practice.
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Accuracy gndnmfnlncsgdiineny^w^ Prov^orpexcqptioiis towards llie accuracy 

and nsefiilness dnnensknis o f communication did not ̂ pificandy differentiate

provido’gnnqis. After anatyzing communication quaiity percutions o f primary care 

providers that have ̂ lecialty duties (pediatrics; internal medicine and Ofa/gynX those who 

tend to care finr patients that have more severe condMons, their perceptions dni not differ 

ftom providas with primary care duties^

Onantity dimensMMi The more concise, yet usefiil, the infimnatmm is, the more 

vainable the nurse can center communicatianswiU be. Quanthypacqptions differed 

among distant and local provulas. Local providers perceived a higfia level o f quality 

r%arding communication quantity than distant providers. More concise docummtatian, 

especially to distant provMers, would be an inqnovement to the system. Provida 

specialty groiqis scored the quantity dimension different^. Pediatricians paceived the 

quantity to be the most in access, fiillowed by general practice, Amily practice, intanal 

medicine, and Ob/gyns 1^0 perceived the cmnmunication to be the most concise (higfaa 

quality). Simply, providers are very bn^; their time is at a premium. Developing 

systems and processes to ensuring cxmcise; yet adequate; patiait qnsodic infimnation 

flow ftom the nurse call centato  the provida are critical to increasing nurse call centa 

value in the eyes ofthe provida. Again, creating a constructive provida feedback 

system focused on nurse call cen ta communication quality improvement is critical to 

detam im n gpTnperinfiïrmarinn gnanthy.

Hvpothesis3

Hypothesis 3 fiicnsed on beneficiary perc^itions of nurse call centa 

communication within the fimr dimensimiR of communicatian quality. For beneficiaries
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diat accessed the nurse call center, locatkm, reason for call, beneficiary category, gender, 

socio-economic status, sdfi^are class attendance, and health self-efficacy were variables 

used to group and find distinctians in beneficiary pacqitions of nurse call center 

ccnmnnmcatkm qoafoy. Also beneficiary age was used as a quantitative variable for 

determining linear patterns in communication quality scores.

Beneficiaries in this study accessed titeir healthcare system by interacting with a 

nurse call center. Ofthe finn* components of communicatiom qualhy, three dimensions 

had s%nificant findings. The quanti^ dimension revealed that none ofthe groups 

paceived differences. The most substantial finding was attributed to gender 

differences. Males had significantly lower means o f more than 2 to approximate^ 1.5 

scale points, across the dimensions of timeliness, accuracy, and usefulness when 

compared to females. This indicates diat males perceived a much lower level of 

communication quality udien interacting with the nurse call center. This stqiportsthe 

claim diat females tend to take die lead in fiunily health issues; this may be due to their 

comfint in communicating with die healthcare system. In this study, females called the 

nurse call center about 70% of die time compared to males.

Beneficiary category revealed an interesting finding. Retired beneficiaries tended 

to perceive a lower communication quality level dian active duty military ̂ o  perceived 

lower quality than active duty femily members and civilian beneficiaries. R^ired 

beneficiaries may take hmger to a<Qast to this new componmu of the healthcare system 

dian younger benefidaiies; retiree discomfort widi the nurse call center as the healthcare 

qrstem’s access medtanism may have resulted in lower quality percutions. Eadi
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dimenmm, however, showed inyrovement possibilities jformirse call cent» 

conmmmicatioa quality fiom the pearcqrtkm of benefidarie&

Thneliitftsa dimeitirfoii. Gender and health self^fiBca^ proved to be the best 

predictors fi>r perceptions of thneliness. Males perceived qoalhy at s^nificantfy lower 

levels than females. Also, the groiywhh low health selfefiBcacy perceived thnefiness 

quality at significant^ lower levels than the high healdrselfefficacy group. Maks with 

low health selfefficacy perceived the lowest level o f thneliness quality than any other 

grory.

Creating inyroved processes to fecOitate more timely information fi>r males and 

beneficiaries with low health selfiefficacy should not be a dnanting task. %»eeding up 

the patknt interaction process will increase the conrnmnication quality percutions fer 

these groups. One iqyroadi is to increase the frequency of contact but with a sbmter 

duration o f actual call carter interaction. Idaitifying those beneficiaries who have low 

health self-efficacy (just ask them if  drey feel comfbrtabfe about taking care ofbasic 

health issues dremselves) and fefiowing up widr those padorts will hrcrease their 

commurrication quality percqrthm. Nurses dronld place feUow-up calls to beneficiaries 

that are identified to be in these cat%mies drrring low volume call times. The goal is to 

hrcrease the level of rehrforcement to the beneficiary. These groups’, males and 

beneficiaries with low health selfefficacy, percqAion ofthe lack of thneliness may stem 

from their agonizing about calling the nurse call center about a problem they have had finr 

a virile. By building trust and rehrfirrcing healthy bdravior, their apprdrarson should 

decrease and they will call as problems presort, not after several days of Irving with the
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problem. This is a high vahie-a&kd sohitian that posftivefy inqiacts madEetmg, cfinical, 

and patient health self^fBca^ issues.

The lade of differences ammig somo-ecomomic dass, selfeare class attendance, 

location, and reason fi>r call as predictors of this dimension provides inAmnation to nurse 

can center operations. For these groupings, thneliness was not an issue.

Recommendations. Improvement opportunities fiw this dimengon are with males 

and those with low health sdf^fGcacy; a shorter interactiom with the beneficiary, qmdt 

and Sequent feedback schedules, andprouqtt service w31 improve quality perceptions for 

this dimension for these groins. By directing or fonneling advice and informatian calls 

to low datsity/load/volume calling times, urgent and clinical assessment/triage calls can 

be handled quickly by focuâag aU resources during h i^  denaity/load/vofaune times. 

Receptionists or appointment deiks should screen for callec^atient needs and have 

advice and informatkni calls followed iqp by the nurse at low volume periods (an 

administrative triage). O f course, follow up calls promised must be conducted as soon as 

posâble (remember to verify die caller's telephone number at the thne the follow up call 

was promised) by die appropriate nurse call center team member. As caller urgency 

increases (an increase in uncertainty and ambiguity from the caller perfective), such as 

an acute problem requiring a same-day appointment or calls involving episodic issues 

with infonts and young children, caller waiting time becomes crucial to beneficiary 

perceptions o f timeliness. Mechanisms and processes that determine immediate level of 

urgency, path for problem resolution, and caller desire (advice, same-day appointment, 

information, etc. . ) wfll efiBciently create a system that reduces uncertainty and 

ambiguity for beneficiaries. Male beneficiaries should be included in the screening
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identifîcatk»! process to target this groc^ for communication quality improvement. These 

soggestkms shouU inqnovetiiiielmesspeicqitiaiis.

A ccun icvdnnensînn . Gender W8S a agmficant predictor ofbenefidary accoTBcy 

dimeaskm scores  ̂ Maks sctned significantly lower than females in their perceptkm of 

accuracy. As well, lethed individuals and active duty military scored lowo  ̂than other 

grot^& Qvifian and civilian finnifynieiid)ers scored higher than active duty &mQy 

members, t^ o  scored higher than active du^ and retired persons. Local cmHan 

beneficiaries scored highest on tins dimension while local retired persons scored lowest.

Over all, local beneficiaries scored sfigfatfy higher than distant benefidaties living thirty 

or more miles fiom the nurse call center.

This dimension ties with beneficiary tmst in the healthcare system. Retired persons, 

and to some extent active duty military beneficiaries, trust the system kss with reductions in 

bene&s looming (some say actual reductions in bateA s have occurred). This equates to 

lower accuracy dimension scores. Here, telq)h<mic communication does not allow nonverbal 

cues to be interpreted by the nurse. A media channel with a h i^ e r level of richness cannot 

be utilized easity, so nurses should build trust through mote frequent fbEow-up calls, using 

better listening ddHs, and reinfincing positive healfitbehavkrs. A better process finr 

effective listening is: 1) stxq*, 2) fistoi, 3) ask questions, 4) paraphrase content, and 5) 

paraphrase feelings (modified from Beebe & Masterson, 1997).

Another powerfid strat%y that can be used to increase fire accuracy ofbeneficiary 

percqptions is to use the beneficiary’s healthcare provider as a reinfercer of the nurse call 

center information. This strat%y, however, requires a close partnerdup between the 

providers and the nurse call center. The discussion provided earlier iOnstrated how to
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partner’ with providers Aat are dependent and ose the nurse call center as an interdependent 

ctn^KMient ofdieir practice. Pcovidera and liieirsraffm the dmic should remfince to tiie 

beneficiary the value o f die nurse call ceata  and the infimnation that die nurses provide.

Also in^ortant, the provider dionld «qilain that all beneficiary qiisodic call infarmation is 

sent fiom the nurse can center to the provider and reviewed. This demonstrates to the 

beneficiary the close coonectkm between the provider and nurse call co tta  and, over tune, 

accuracy perceptions AouM improve. This process starts with nurse call centers reaching out 

to providas to build their trust first, then beneficiary trust wiQ fbHow. Trust rdates directfy 

to perceptions of accura^ and reliability of die nurse call center infimnation throughout the 

communication process and netwotit. Trust is built by ctmsistent and truthful infimnation but 

also, in large part, by reducing uncertainty and ambiguity.

Rflmrmmendatioos. As groq^s (in this case, the nurse call center team, provider, and 

patient caller) increase in interdqiendence and share shnilar process re^onsibilities, 

uncertainty and ambiguity increase. Reducing uncertainty and ambiguity are acconplidied 

throu^ trust building processes, empowerment, and partnering strategies that are implanted 

tystematkaUy between the nurse call center and providers in the healthcare tystem.

TTsefiilnesR dHnenmon, This dimension describes how a benefidaiy perceives 

communicatmn to be usefid to them and thw  healdi cancerns. Males scored significantly 

lower than females in their perc^tion of usefiilness. Individuals in the middle socio­

economic dass scored lower dian 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 con^ared to females in the lowest socio-economic class 

who scored h ^ e s t in tins dmmnsion. As fbund by Moore (1998X government managed
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carebeaefidaries woe most satined with commnnicatkm with the healthcare system; 

these patients were m ost^ia lower socio-economic strata, hi this i^ard , this stndÿ 

sx^poAsthe Moore (1998) findings fijrthe low socio-ecanomic class for government 

beneficiary satisfoction^perceptkm.

Intmestingty, reason for caü wasnot a agnificant Actor in predkting the 

dimension score in this comnmnication componait. Callers 1^0 were gafoering 

injformatkm, advice» or needed an urgent appointment for themselves or another Amfly 

member did not stand out as a groiq>. The Act diat die nurse call center was the only 

access mechanism for an appointment and the easiest source for healthcare system 

infinmatkm may have created similar percqitions and variance across Aese groups. As 

long as Ae o^^ected beneficiary need was met» an appointment» informatkm, and/or 

advice, Ae nurse call caxter interaction was perceived as usefol

Onantftv dimension. No indqwndent variables significantly found any group 

difference, nor was a significant linear trend fixund in this study fin* Ae quanthy 

dimension. Since Ae scores were rdativdy low» Ae nurse caü cm tam A e study 

adneved a good quality score fiom beneficiary percqptkms r%arding quantity of 

infimnation. ft is important to note diatdiis dimension» however» scored low in internal 

consistency measures. This Act could have obscured any possible significant finding. 

Conclusion

To in^rove Ae nurse caü center and Ae heahhcare demand management ^stem  

as a whole» communicatian quality must inqxrovebetweemAe nurses» providers» and 

beneficiaries. The resprmsibühy is on Ae nurse caü center to inqnove. BoA providers
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of care and beneficiaries have pattrans that can be used as suiting points for 

iayroveinent processes dart wiB lead to h^erqual^cominnnkartioiL

Providexs perceived a significant dififereace between ideal and actual 

CQamnmicatkn. Timeliness, accuracy, osefiilness o f information, and qnantfty of 

infimnation require in^provemenL Substantial orientation and woddng wfiit die providers 

^ o  dqiend on the nurse can colter ate required to fiine tune and inqirove the current 

pattern of documented patient qnsodic infimnation. An nr^ovement efiort that includes 

providers is the next logical stqi. Future studies should concentrate on finding die best 

documentatkm pattern that is considered the hipest, yet efficient, qualhy of 

communication fiom the providers perspective. A study that is part of a peer^rovider 

review of nurse call center communication pn^ h un wffl provide findings that can suggest 

qiecific mjhrmatwm requirements concerning beneficiary qnsodic call documentation 

and providers ideal/required infimnation. Future study should differentiate provider 

qieciaky and dieir specific communication requirements.

Provider groiqis differed on perceptions of tinielhiess and quantity of infimnation. 

Tailoring documentation and communicatian to diese findmgs win inqxrove nurse call 

center communication quality. Continuous nicmhoring of provider communication 

quality perc^dons win allow individual nurse communication inqxrovemenL 

Beneficiaries provided important infimnation fi>r die nurse can center 

communication quality improvement process. Retired persons and males should be gtvoi 

qpedal care wfaUe interacting on die teJ^honewhh the nurses, hi this study, most retired 

persons were beneficiaries ̂ o  were retired fiom die milhary and involved in their 

sectmd career. The retnee in diis study should not be confiisedwidi die over 65 years of
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age MEDICARE population. Tailoring mirsecoaiiminicatkn and actively parsning 

rdationsliq> bmMing stiatqpestaigeted to the apedficgroopftidmgs from tins stm^wiD 

inyrovetiieqmühy o f mnrse call center coninmnicatkm and benefit Ae parient more by 

inqnovingontcmnesofthe care process. S trategy fin* Aesegrovqisinclade:

1) spending time for more frequent yet quick nurse foUow^up calls; 2) reviewing 

instructkms given by the nurse; and 3) limiting indivûlual call time <m each tdqihm e 

cafl. Mafring infrirmatkm(afiCT nurse interaction) may be a usefidstiat^y to improve 

trust» foster beneficiary empowerment» achieve better outcomes» and increase 

communicatian qualhy percquions wkh Aese groups. Identifymg individnals tiiat 

belong to 'improvement' groups (low heahfa sdf^f&acy» retiree, and possibly genda) 

on Ae tdq»hone wiH be a challenging task; however, improvement opportunities b ^ in  

wiA this stq>. Baflding an automated file along wiA die electronic patient call record 

would be a quick way frxr nurses to identify caHers who meet Ae criteria o f Ae targeted 

communication quality improvement groups. Once rq>etitive calls are received by 

beneficiaries in Aese improvement groups, patterns can be determined and operational 

strat%ies can be refined. Once a group of inquovement' beneficiaries are identified, a 

qwcific nurse communication strat^y can be in^lemented. A follow-oa study could 

concentrate on finding communication and telephone interaction strategies that are 

successfrd in improving communicatirm quality perc^tkms and heakh outcomes for 

Aesegrorqis. Nurses wiA several years ofesqierKnce in call center rqieratioasAoakl be 

crmsuked in developing successful strategies.

Lastly, provider reinforcement of Ae nurse call center as a valuable tord cannot be 

overemphasized. The heahhcare system, wiA the nurse call center as Ae access point for
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beneficiaries, depends on provâiers, the nurse call center, and most im portant patients, 

tDintCTact,makeinfemieddedskwis» andcommnnicatewdL Additkmaiiy, selfeaxe 

classes firr beneficiaries can provide reinforcement of nurse call center impwtance and 

inqifovediebeneficiaiys’ hea&hcare sd&efBcacy.

fotenratmp riwnniiiiricgtinn dtinensMing Nurse caO center confomed 

communication <piaB ,̂ fiom the provida' and beneficiary per^>ectives, can be presented 

as themes for immediate customer perception inqnovement. This moMdimenmonal 

summary offers general improvements for nurse caü centCT operations

Providers need to be orknted to die ^eci& natse call center diat they d^end 

upon fin management of their patient panel Once oriented, providers must be solicited 

fiir conmnmicati<m in^rovement opportnnhies. This constructive improvement initiative 

should be ^stematicaOy int%rated into dndcal and nnrse call caxter tolerations with a 

fixcus on quick and fiequent feedback (nurses in call center and provider and dxeir stafi). 

The closer and more efiScient, through disclosure, establishment o f trust, and relatkmsiup 

building, the provider/clinic — nurse call center team becomes, die greater the 

improvement potential fixr comnxuxxication qualhy, patient assistance, axxd clinical 

outcomes.

As providers increasingly ixxteract and receive infixrmation fiom the call center, 

commxmicatian quality percqrtkms tend to decrease for providers in the nxiddle ofthdr 

careers (40 to 50 years o f age). Fot die ymnxgest and oldest providers, a general 

statement is difficult to make, ft seems logical that as providers become accustomed to 

nurse call center comiminlcatmndxat they become more indieddedm their percqitions of



92

<pMif^(Iug^amdlawquaHtyX a ̂ stematic improvement pw^tam, based on

provider ffeedbadttiiat is used to mftiate positive diMigp, will be wekawned by provMiCTS.

Primary care providers with ^tedalty re^onsibilities (internal medidne, 

pediatrics, and Ob/gyn) tend to perceive great» cwnmmricatkm quality as details about 

die patient ̂ isode are documented dioroii^ify. This genaaHzatiom seems valid since 

these providers’ patients tend to create an eaviramnent of greater uncertainty and 

amb^nfty dne to their age, conditions» and comorbidities. Detailed docnmentadoa and 

qnkhinfiHmatiaii flow, based on patient driven protoods, are valued by Aese provider 

groups

Beneficiary  perceptioiia of total communication qnali^ are directed by two 

variables Gender and health sdfefficacy are prominent predictors of a ben^idary’s 

percqdkm of call center ccHmmmicatian ç ia l^ . Females perceive much greater quality 

than males Beneficiarie s  with high heakh self^ffîcacy perceive greater communication 

quality dum those with low levels ofheahh sei&efiScacy.

Identifying opportunities to increase male communication percutions are 

paramount for the call center. Reinforcement, fiequent feedback, and empowerment 

techniques that are aimed at building trust between the call center and the male 

beneficiaries win inqnove comnmmcation quality and clinical outcomes for tins group. 

Two immediate steps should be taken to improve male percutions: 1) encouraging 

males to attend a heaMi system sponsored selfoare class (a class dut enqthssizes the cafl 

colter as a value-added patient resource) and; 2) provhler reinfmcement of die nurse can 

center (foected at the patient. These intetives must be established and maintained as on- 

going endeavors
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Baiefidaries widt low heaKh self«£5cacy need to be idendfied by die imrse can 

center (the health system needs to know as wdl). Asking beneficiaries if  they are 

comlbftable in taking care ofbaâc health care issues in the home and ifdiey have and 

use health sdf^w e references ate shople methods to assess a patient’s levd ofheaith 

self-efiBcacy. Once patients are identified, a systematic program of patient reinfercement, 

feedback, and trust bu3dn% must be initûned to improve conmmnication quality 

percqition& This qiproadi will also improve the potential of more efScient utilization of 

heahhcare resources by dus patient groiqi, as w dl as, clinical outcomes^

hi summary, improvemat b%ins with the nurse call center readhing out to 

providers to ferma more int^rated and efficioit team. Taigieting improvement 

possibilities and creating programs, based on beneficiary groups, must also be initiated, 

developed, and mamtaiaed by die nurse call center. Encreasing die value ofdie nurse call 

center is at die heart of these improvemeait inhiative&

This study provides a fiaundatiottfiMr nurse call center connmmicatMm quality 

inqirovement. Ri^arding die levels o f competence in connnnnicatiom, as documented by 

Bedie and Masterson (1997), unconscious incompetence (we do not know we do not 

know) can be r^laced by consdous inconpetence (we know we do not know) and 

finally move toward conscious competence (we know how to perferm a skill but nmst 

consciously thmic about it) and unconscious competence ̂ lerfimmance o f a skill is second 

nature).

This study was perfermed in a managed care qrstem that greatfy resembles a 

health maintenance organization; using findings outside ofdiis environment may not
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CQOtriblltetO impm w niMnfe tw fiwmin^iiiifwrint fe r  nriw r̂

Piovidefs in dds s tn ^  had patioit pand sizes diat were less than 2000 pttients; 

snggestKms fixr improvements shofoid not be used wholdKsitedfy^ ootâle of this range. 

Providers in certain qrociakies (pediatrics, internal medicine ami Oh/Gyn) were not 

adequately represented in the sançle.

Beneficiary comnnmkation quality inqiroventait soggestkms. as determined fiom 

die AnfHngR shoold onfy be strictly considered within the benefimary age range of the 

groiq> o f subjects (fiom 19 years old up to age 62). Also, small sample sizes fixr the male 

and female low healthcare self-efBcacy groups and retired persons are to be noted. 

Researdi Im plications

The findings o f this stuffy can into questkm, offer mixed support, or wfaoley 

support previously published studies. This s tu ^  provides a serious starting point fixr 

cntmrnmicatinii qnaKty impm vement for imrse call center operations. Follow-on Studies 

win provide greater insig^ into gpedfic issues addressed in this Study.

Provider and benefifâarv sarisftcriiw Physician aggreement and patioxt 

satis&ction with nurse can center recommeoflations were fixund to be high by Brayden et 

a l (1997), O’Coamor (1996X lofixrmed Access Systems (1995X Wolcfxtt et a l (1995% and 

Poole et a l (1993). This study fjuestkms die an axconqiasang cfmcluskxns of support by 

these previous studies ofnnrse can centers. While some provider groups percdved a 

higher level o f fXxmmunicatHm fpiality than Other g ra tis , every provider grmqx wasnot

w kh the rinmiiwwniceriwn qnaKfy when enm pering ideal tn  aetnal cmnrnmmieatiom^

Patients also d ifked  in cfxmmnnicatkm (piality percqxtkxns. Males eqxedalfypacetved
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mnch lower levels of «mmnmication quality and thus, woe not entirely satisfied with 

nurse call center communication.

Docnmen*wtiwi mA conmmnirjrtmii BeO (1996) presented the need fi)rieal time 

documentatkm while CHasper and McGradi (1993) concluded diat acouate and concise 

documentatkm was required fin all nurse call center cqierations. O’Connor (1996) and 

Wolcott (1996) both sx%gested that timely and accurate communication between 

providers» patients, and the nurse call center was invaluable in achieving adequate 

provider and patient comfort levels finr the longevity of call ^sterns. All o f these 

findings and suggestions were supported by this study’s findings. Timeliness, accuracy, 

and quantky dimension findings fimn fins study contribute to previous authms’ 

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 Wahher et a t (1994) sn^estedtiut the proper media 

diannel used fi*omthe continuom of media richness contributes to uncertainty and 

ambiguity reduction between interd^endant groiqis ̂ o  have overl^ping 

reiqwnsihilities. Since this s tu ^ s  media chazmels were naturally limited to mostly email 

and written (communication to providers) channels and the tdephone fin beneficiary 

communication, previous studies and published documents could not be used to solidly 

interpret research implications. However, logical candnsionssi^ort die dieoiy that 

media richness does play a part of communication quality percq^on. hr the area of trust 

and relatkmshÿ building, die nurses in die call center do not have the advantage of fiill 

paralanguage feedback. The limited feedback potentM ofifered by the most utilized nurse
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call center media channels requires mme fiequent interaction between all parties in the 

cmnnmmciitwnprncesain order tn nvercnme Ifiw cCTmrnmicgtifm qnaKty percqrticwia

ReuMi selfiefficacv and coimmpricgrinn qoaKtyperceptions> Moore (1998) finmd 

that baieficiaries in a managed care health system with a Idg^ level ofbeahh self- 

efBcaty had die highest ̂ %ree o f comnmmcatiom quality. This study confirms that 

females with high health sdfefiScacy hadthe hig^keat levd o f perceived communication 

quality. Yet, females widi low health setfefficacy perceived a greater d ^ e e  o f 

timeliness than males with high or low health selfefificacy. The overall groupings o f low 

and high health self^fficacy beneficiaries fully stqmports Moore’s (1998) findings but the 

interaction of gender, in lh isstn^ , of&rsa diffirent perspective and insight into 

communicatian quality peroqitions ofbeneficiaries. The socm-economic class associated 

findings offered by Moore (1998) seem to be supported.

Nurse center vahe. The increased prevalence of nurse call center operations

within managed health care raises a critical question fm practitioners and scholars. What 

is the value ofthe nurse call center? Khenefidaries and healthcare providers are not 

satisfied (communication quality percqitkms inq>act over all qrstem satisfiudon) with 

this approach to demand management, feen are the cfinical outcomes, efficiency changes, 

and marketing potential ofthe nurse call center wordt the operational and perception’ 

costs? A cost-benefit analysis (quantitative as well as qualitative) that captures these 

issues will be important for fixture research efifertSL fit this study, technology and 

interpersonal (high-tech versus high touch) levels should be identified and compared to 

differing systems. Another issue revolves around the demand management fimctkm of 

nnrse call center operations. For the call center, if  raticning care and profit are the
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primaiy înceaBlives vosos qipn^dateness and patient quality o f care, tiien either federal 

or!

operational standards. A study Aat compares nnrse call coiters across various for-profit, 

not-fijr-profit, governmental, and otitw structural arranganents should provide 

information that answers questions fiom tiiis value oriented perfective. Knowledge 

gained fiom these vafaie questions will be cmdal for die industry to direct positive 

diange; otherwise, statutory law may direct change.
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Wellman, B., Salafî  J., EHmitrova, D., Gartm, L., GuHa, M , & Haythoonhwaite, 

C (1996). Computer networks as social networks: Collaborative work, tdewodr, and 

virtual community. Arnnml Review of Sociologv. 22. 213 - 239.

Williams, S., Crouch, R. & Dale, J. (1995). Provkfing heahh-care advice by 

telqihone. Professional Nurse. 10. (121 750 - 752.

Wiersma, W. (1995X Researdi methods in edncatk»: An introduction. 6^ Ed. 

Needham Heights, MA: ADyn and Bacrm.

Wolcott, B. W. (1996). Managed care’s driving force: Demand management 

Info Carer fnformgrinn Stratqapeg for Managed Care. January/February. 13 - 15.

Wolcott, B., Jbhnsmi, D. A., Phillips, J. S., & Whhe, S. D (1995). Tdqphone 

triage safoly lessens demand for acute care pediatric services. Managed Care Medicine. 

4(51 22 -  25.



106

USAMH HEALTHCARE PROfARY CARE PROVIDER 
CCNIfMKJNiCATiOKQUALIlYSIJRVEY: PATIENT ACCESS & ADVICE U N E  
A  Rcaearch F n jcct Ibe US A noy M edkid Dc|HurtiBait in  H eiddbor^ Gcrmany 

mmd#heUmverm#y<f OMmhomm-NormmmCmmpmg

L  Research Project Title: HeaMicaie Demand Managemait Comnnmicatâm Among the 
Provider,
the Beaeficiacy, and the Norse Call Center.

•  Condocted by Ae US Army MEDDAC in HeMelberg and the IM vasty  of 
Oklahoma—Nmrman Campus.

•  This Axcoment gives your consent to paiticÿate in Ae project by conqpleting a 
questionnaire.

IL  Researcher hdwmatim:: The pimcipai researcher is CPT GeraU R. Ledlow, MHA, CHE
Universty afOkXahoma ̂ onsor isDan D’Hair, PIlD.
Research aq^roval by COL Donald M. Kadshaw, MD, DCCS

H L  Deacr^ptkn of Ptcgcct: Tli«»pwÿrttnt«»n<iRtn HffennmmA nnigne cmrnmmicsHmn
regpgements ofheahhcare protvMers and heahhcare system beneficiaries as Aey intaact, use, 
and dqpend on a nurse call center operatiom. The undedying assumption is Aat communication 
^nificantfy determines Ae efficiency and efi& a^ o f Ae patient flow process and patient - 
provkler relationship as nurse call centers become more prevalent m Ae healAcare industry. 
Ydurindivhloalpartic^ation will take about ten (10) minutes to complete a questionnaire.

IV . Potentiid Risks and Benefits r fP artia iwtimi; Your individnal identity will be kqrt 
coofidentiaL All questionnaire data will be summed, Ieavh% mdiviAml characteristics 
indiscernible. No oAer risks o f partic^atian eodsL Your participation wfll beneAAe local 
operation and mcrease Ae knowledge available to the healthcare industry so communication 
inprovements can be made to mcrease efficiency and efficacy fixr providers \^ose  patients 
utflize nurse call centers.

V . Subject Assurances: Your particqxation isvohmtary. No adverse action, loss ofbene&s, or 
penalties win inpact you ifyoodtoose to decline particpation. Aflinfixrmation wfllbe 
confidential and summed so that your individual identity is protected.

V L Contact for Addhtooud Ihfmrmatimi: CPT Gerald Ledlow, MHA, CHE at DSN 371 - 3052 
or COL Donald M. madshaw, MD, DCCS at DSN 371 - 2688.

Signature of Participant 

* Please Separate ibis fixrm fiom A e Completed Questionnaire.
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PATIENT ACCESS & ADVICE UN E COMMUNICATION SURVEY INSm UM ENT

Thore are four (4) parts induded in the next three pages. First, yoor ideal 
commimlcation expectatim» firom the PAAL wfll be meMurcd. Second, actual 
commumcation pcr ccptiona wiH be measured. Next, Yon wiB select the media or 
avenue infonn«ti<m ctnnes to you fitnn die PAAI* H ie last section asks gmeral 
qnestinis.

Uoder Ideal CondMons, To What Extent Do You as a Primary Care Manager W ant to 
Receive Bifbrmatioo f iv m  ihe Demand Managmnent Syston (PAAL, the Nnrse Call Center) 
«mcermng your patiaits:

Tea Very T ea Little ToSoaae
Little Extent Extent

*^ebde one rê HHiMe fo r  each statememt.

ToaG reat T ea Very
Extent Great 

Extent

2. Yoadogecmfixinatkntfiatiinpacts 
immediate caie decisions.

4. Tbeinfiiniiatknisieliabie.

6. Yon receive more infoonatioadiaD 
can be leaifity understood or used.

8. Yon receive information in a 
tundyfishion.

10. Theinfiamationis^apiicabteto 
your dinical practice.

12. The infocmatiaa received is excessive

1 2 3 4 5

4  ' : 3 F

I 2 3 4 5

y  - 4̂ ; ^

1 2 3 4 5

 ̂ 3 ? 4=

1 2 3 4 5

'  : - 4 i v ’ ; ; ^

I 2 3 4 5

1 2 3 4 5

All information wiO be coofidentiaL Data will be gronped; no individaal can be identified. Thank yon for 
providing input (hr the survey. The PAAL Survey wiB inyrove romnnnicatkin in our healtfacare iqrstem.
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To What Extent Do F<w as a PrimayCae Manager ActiuiHj Receive M«niaticn,̂ vMR the Demand 
Kfam^gm«w»Ŝ ywtiwn(PAAT., Hie Nm«eranrHniiir)gnweHrii ^ yM -patienta:

*ebcle a te  rê MMu e fiir  each statamemt.

Toa Very T ea lü d e  To Some ToaGreM T ea Very
Little Extent Extent Extent Great

Extent Extent

2. Yon do get information flat iiBpacts 
immediale care decisions.

4. Theinfotmalianisidiabift

6. Yon receive more infixmatkai titon 
can be readily understood or used.

8. Yon receive infimnation in a 
timdyfiishion.

10. The infimnatian is applicable to 
yonr dinical practice.

1 

1

1

1

2

2

2

2

3 4 S

3 4 5

3

' #  

4

4

12. The infimnation received is excessive 1 2  3 4

Tkkkthmamnnntof Infiv mmttmm IrmmMvenoirfhantbeRAAL: Quumcl of htfermatiWI

* d r ^  one fo r each type.
Very
U ttk

Little Some Great Very
Great

Eaoo4o%ee 1 2 3 4 5

Telephone 1 2 3 4 5

WrittaOnemo^ notice letter) 1 2 3 4 5

CHCS (Automated Pattern Recxxd) 1 2 3 4 5

1 2 3 4 5

CHCS Madman (Intranet E-Mail) 1 2 3 4 5

Diiectfiam flie Patient 1 2 3 4 5

Fax (TnchidesLANPcmter) 1 2 3 4 5

Ofiim5^Pleaa&%ect^ Z 3 4 5

5

5

5
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GENERAL INFORMATION:

L Where do yoawocfc? (Please Gide the Closest One Locadon)

Bslwnhsnwaa Buafingan BiSsIiwJi Dmnaiadt FnecBierg Gtesaen Hamm Heàdeiberg Mnmham StuCtgnt

2. WbatisyoorGeiidei? MdeO or FanateQ

3. lam  _____________years ddL

4. Whatisyonr spectaf^ Famify DMemal Pedâfncs General GB/Gyn OÜier
(marie oœ please) Practice Medtdne Practice□ □ □ □ □ □

5. AreyoaaPCM? YesQ or NbO

6w What is yonr patient panel ________________ benefidariea/patients
size? (howrnmqrpatiems 
are astdgned to you as PCM)

7. What type of d^ree do yon bold? MD DO NP PA
(marie one please) □  O  □  □

8. Bixve yon taken tins survey before? Yes Q  No Q

9. Appranmatefy how mafryindividnal patient enooonters 
(indtpendent communications) have you received Aom
Ok Patmnt Access & Advice Line (PAAL, Nurse Call Center)?

Approximatdy 

Please suggest improvessents to the system»

AH infbrmatiou will be confidential. Data will be grouped; no iurfividtiai can be identified. Thank you for provirfing input 
for the survey. Please return the completed surv^ to CPT Letflowin the Managed Care Office; a point of contact can be 
fimad by calling DSN 371-3032.

PAGE 3 o f 3
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PATIENT ACCESS & ADVICE U N E COMMUNICATION SURVEY INSTRUMENT 
BENEFICIARY EDITION 

To What Extent Do You as a Costomer of die B£litary Health System Actnaity Receive 
Ihfarmfltirtn firnn die Patient Access & Advice Line (PAAL) canceming yoinr Healdi Needs:

To a Very Toa Little To Soane T oa Great To a Very
Little Extent Extent Extent Great

* ctrdeoH e response fo r each statemaU. Extent Extent

2. You get infonnatian that impacts 
immediate healtfi care dedsiona

4. The infonnatiaa is reliable.

2^

6. The iiifinrn g tin n  hnpacts health  care decisions. 1

8. The informatiaa is amcise.

10. You do receive ponctuai information.

12. Good dBctskms can be made fixmt 
the information.

14. The infixmatioa is nsefiiL

16. There is needless infixmation.

PAGE 1 of 2
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PATKIfr ACCESS & ADVICE UNE GCNMMDMlCATICKf INSTRUMENT: BENEFICIARY EDITION
GENERAL INFORMATION

1. Why did yoa call the PAAL? Health Advice for Self Health Advice for a Family Nfendxr
(nmadcalldiatapgdy) □  Q

An Appointmem Self Care Instructions Information□ □ □
Odier (pleaBe specify)________________

2. Where do yoa live in Germany?
Babenhansen Bnedmgen Botzhach Dgmstadr Friedberg

(code <»e please)
Giessen Eaaaa Heidelberg Mannheim Stuttgart

3. What is your age? years dd 4. What is your Gender? Male Fmnale
(ciide one please)

5. WbatisyonrBenefidaiyCatpgoiy?

Active DutyO Active DnfyFamify Member Q  Retiree [ ]  Retiree Family MemberQ

Chnliai (Civ) Q  Civilian Famify Member(Ci^M)C] OdierO

(Checic the Applicable Bok Please)

6. Have you attended a self-care class?
Yes Q  If Yes, Did yon Receive a Seif-Cme Book? Yes Q  No Q

No Q  If No, Do Yon Intend to go to a Sdf*Care Class? Yes Q  No O

7. Do yoa feel that you have enough information to take care of basic healthcare needs in the home?
Yes □  No O

8. Wbatisdienmkorgmdecftheqioosci? E1-E4 E5-E7 E8-E9
GS2/3/4 □  01-03 □  04-07+ □

GS5-GS11 GSlZt-

9. Have yon tdcen this snrv^ before? Yes O  No O

Do yon have any suggesticms to make this service m operation better?

All information wiD be confideatiaL Data wfll be grouped; no individnal cam be identified. Thank 
you for providing inpntfor the anrvey. The PAAL î orv<^wS improve cmaiBamcatkHi in onr 
healthcare system.

PAGE 2 of 2



FSitieat Access & Advrâe lin e  Conniniiiicstioa Snnr^r fiutrumeiit
INTERPRETATION

112

1/1 Timdmess Positive Normal
2 /2 Hmeimcss Positive Normal
3 /3 Acconcy Positive Normal
4 /4 Accumcy Positive Normal

h K ie iw m s s : fmsrnWK
6/ 5 DsdWmess Positive Normal
7 /6 Quantity Positive Normal
8 /7 Quantity Negative Reverse
9 /8 Tnmdimess Positive Normal

11/9 Accuracy Positive Normal

13/10 DscAdmess Positive Normal
14/11 Usefiiineas Positive Normal
15/12 I  Quantity Positive Normal

- i

Timeliness 1, 2. 9, 10 JB l̂licr Scmre is More Timely
Accura^ 3, 4. 11, 12 ffic^ier Score is More Accurate
Usefulness 5, 6. 13, 14 ffi^ier Scfwe is More Useful
Quanti^ 7, 8, IS. 16 Hghcr Sctnre is More Excessive

SCW ES Per DIMENSION

Mionnam Compoaite Scare
0 --------3— 4------------
MionamCba^xMiteScore ProviderSade MsrimentCoMpoaeteScore

Beneficiary Scale 
10------------------15-

Maaiamm O —poeite Score 
 20------------

The Tables, alMwe» can be naed for ail Patient Access & Advice lin e  GoanmuncatiQn Surrey DistmineBts:
•  Primary One Heaitfacare Provider Sburveylnatminent
•  PatientÆenefiGiaiy Edttion Sorv^ bgntmnient

Pemogrepidc sections of each aamqrhiatruinent can be iulerpreted as stated in the hBtmment.
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P R O V I D E R  S U R V E Y  I N S T R U M E N T  R E S U L T S  f o r  I D E A L  
C O M M U N I C A T I O N :  C r o n b a c h ’ s  A l p h a  C o e f f i c i e n t

TIMELINESS DIMENSION

3 VAR' Variables: T1 T2 T3

Variable

Tt
T2
T3

63
63
63

Simple Statistics 

Mean Std Oev Sum

4.031746
4.063492
4.380952

0.915252
0.913572
0.791662

254.000
256.000
276.000

Minimum

2.000000
1.000000
2.000000

Maximum

5.000000 
S.OOOMO
5.000000

Correlation Analysis

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 7 4 6 3 9 1
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 7 3 8 9 2 0

Deleted

Raw Variables 

Correlation

Std. Variables 

Correlation
Variable with Total Alpha with Total Alpha

T1 0.750114 0.431868 0.736816 0.435340
T2 0.627837 0.595285 0.608291 0.599678
T3 0.377717 0.857043 0.377643 0.857044

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

11 T2 T3

T1 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

T3 0.42824 0.27823 1.00000
0.0005 0.0272 0.0
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3 VAR' Variables: A1 A2 A3

Variable

A1
A2
A3

N

63
63
63

Simple Statistics 

Mean Std Oev Sum

4.476190
4.444444
4.412698

0.758971
0.818689
0.754234

282.000
280.000
278.000

Minimum

2.300000
2.000000
2.000000

Maximum

5.000000
5.000000
5.000000

Correlation Analysis

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r R A W  v a r i a b l e s 2 0 . 9 2 5 8 1 8
f o r S T A N D A R D I Z E D v a r i a b l e s  : 0 . 9 2 5 9 2 0

Raw Variables std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

A1 0.839283 0.900250 0.837250 0.901913
A2 0.892317 0.857143 0.892273 0.857152
A3 0.818723 0.916296 0.817366 0.917719

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

A1 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.^01 0.82135 1.00000
0.0001 0.0001 0.0
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USEFULNESS DIMENSION

3 VAR' Variables: U2 U3 U4

Variable

U2
U3
U4

N

63
63
63

Simple Statistics 

Mean Std Dev Sum

3.984127
4.174603
4.206349

1.023783 
0.871404 
0.882788

251.000
263.000
265.000

Minimum

1.000000 
2.000000 
1.000000

Correlation Analysis

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 8 8 7 2 4 0
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 8 9 1 3 3 1

Maximum

5.000000
5.000000
5.000000

Deleted

Raw Variables 

Correlation

Std. Variables 

Correlation
Variable with Total Alpha with Total Alpha

U2 0.757797 0.870088 0.758139 0.870130
03 0.839343 0.792829 0.840115 0.798070
04 0.758966 0.858898 0.763841 0.865239

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

02 03 04

02 1.00000 0.76249 0.66399
0.0 0.0001 0.0001

03 0.76249 1.00000 0.77011
0.0001 0.0 0.0001

04 0.66399 0.77011 1.00000
0.0001 0.0001 0.0
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QUANTITY DIMENSION

3 VAR" Variables; 01 02 03

Simple Statistics

Variable N Mean Std Oev Sum Minimum Maximum

01 63 2.031746 0.96667% 128.000 1.000000 4.000000
02 63 1.825397 0.773340 115.000 1.000000 4.000000
03 63 1.904762 0.962428 120.000 1.000000 5.000000

Correlation Analysis

C r o n b a c h C o e f f i c i e n t A l p h a

f o r R A W  v a r i a b l e s  : 0 . 7 2 0 7 0 8
f o r S T A N D A R D I Z E D v a r i a b l e s : 0 . 7 1 3 4 5 7

Raw Variables std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

01 0.620720 0.528059 0.600622 0.537335
02 0.383084 0.796689 0.383128 0.796693
03 0.648982 0.488364 0.630923 0.497556

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

01 02 03

01 1.00000 0.33116 0.66209
0.0 0.0080 0.0001

02 0.33116 1.00000 0.36737
0.0080 0.0 0.0031

03 0.66209 0.36737 1.00000
0.0001 0.0031 0.0
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P R O V I D E R  S U R V E Y  I N S T R U M E N T  R E S U L T S  f o r  A C T U A L  
C O M M U N I C A T I O N ;  C r o n b a c h ’ s  A l p h a  C o e f f i c i e n t

TIMELINESS 0IHB6I0N

3 ' V W  Variables: T1 T2 T3

Variable

Ti
T2
T3

63
63
63

Simple Statistics 

Mean std Dev Sum

2.619048
2.714286
2.920635

1.038432
1.084027
1.051904

165.000
171.000
184.000

Minimum

1.000000 
1.000000 
1.000000

Maximum

4.000000
5.000000
5.000000

Correlation Analysis

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 7 1 4 7 5 9
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 7 1 4 9 1 9

Deleted

Raw Variables 

Correlation

std. Variables 

Correlation
Variable with Total Alpha with Total Alpha

T1 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| iunder Ho: Rho*0 / H = 63

TI T2 T3

T1 1.00000 0.77577 0.35578
0.0 0.0001 0.0042

T2 0.77577 1.00000 0.23440
0.0001 0.0 0.0644

T3 0.35578 0.23440 1.00000
0.0042 0.0644 0.0



lis

ACCURACY DIMENSION

3 ‘VAR* Variables: Al A2 A3

Staple Statistics

\^iable N Mean Std Oev Sue Mlniaua Maximus

A1 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

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 9 2 2 5 8 4
f o r  S T A N D A R D I Z E D  v a r i a b l e s ;  0 . 9 2 2 4 8 0

Deleted

Rav Variables 

Correlation

Std. Variables 

Correlation
Variable eitb Total Alpha with Total Alpha

A1 0.880273 0.857352 0.879009 0.857806
A2 0.870086 0.865596 0.867084 0.867674
A3 0.782937 0.934823 0.782759 0.935420

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

A1 A2 A3

A1 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 U4

Variable

U2
US
U4

63
63
63

Simple Statistics 

Mean Std Oev Sum

2.841270
3.206349
3.206349

1.050443
0.900873
0.953072

179.000
202.000 
202.000

Minimum

1.000000 
1.000000 
1.000000

Maximum

5.000000
5.000000
5.000000

Correlation Analysis

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 8 8 6 4 2 4
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 8 9 0 1 4 8

Deleted

Rav Variables 

Correlation

Std. Variables 

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

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

U2 U3 U4

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 0.0
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QUANTITY DIMENSION

3 'VAR' Variables: Q1 02 03

Variable

01
02
03

N

63
63
63

Simple Statistics 

Mean Std Dev Sum

2.555556
2.857143
2.412698

1.160892 
1.013731 
1.144903

161.000 
180.000 
152.000

Minimum

1.000000 
1.000000 
1.000000

Correlation Analysis

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 6 0 0 4 2 5
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 5 8 5 1 1 4

Maximum

5.000000
5.000000
5.000000

Raw Variables Std. Variables

Deleted
Variable

Correlation 
with Total

Correlation 
Alpha with Total Alpha

01 0.509906 0.337459 0.486341 0.339536
02 0.148146 0.813935 0.148660 0.813981
03 0.630403 0.127170 0.609355 0.128265

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

01 02 03

01 1.00000 0.06853 0.68631
0.0 0.5936 0.0001

02 0.06853 1.00000 0.20448
0.5936 0.0 0.1079

03 0.68631 0.20448 1.00000
0.0001 0.1079 0.0
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B E N E F I C I A R Y  S U R V E Y  I N S T R U M E N T  R E S U L T S :  
A l p h a  C o e f f i c i e n t

C r o n b a c h * s

TIMELINESS DIMENSION

Correlation Analysis

4 'VAR' Variables: TI T2 T3 T4

Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximum
TI 242 4.041322 1.029818 978.00 1.000000 5.000000
T2 242 3.921488 1.138910 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

C r o n b a c h  C o e f f i c i e n t  A l p h a
f o r  R A W  v a r i a b l e s 0 . 8 3 0 2 8 2
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 8 3 1 6 2 7

Raw Variables Std. Variables

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

TI 72 T3 T4
TI 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
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ACCURACY DIMENSION 
Correlation Analysis

4 VAR" Variables: A1 A2 A3 A4

Simple Statistics

triable N Mean s t d  Dev Sum Minimum Maximum
A1 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

C r o n b a c h  C o e f f i c i e n t A l p h a

f o r  R A W  v a r i a b l e s  ;  0 . 9 3 2 2 4 9
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 9 3 2 3 5 6

Ram Variables Std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

A1 0.850892 0.908230 0.851547 0.908235
A2 0.835907 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 > |R1 under Ho: Rho=0 / n - 242

A1 A2 A3 A4

A1 1.00000 0.83952 0.73459 0.77412
0.0 0.0001 0.0001 0.0001

A2 0.83952 1.00000 0.74283 0.73345
0.0001 0.0 0.0001 0.0001

A3 0.73459 0.74283 1.00000 0.82590
0.0001 0.0001 0.0 0.0001

A4 0.77412 0.73345 o.82ao 1.00000
0.0001 0.0001 0.0001 0.0
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USEFULLNESS DIMENSION

Correlation Analysis 

4 VAR' Variables: U1 U2 U3 U4

Simple Statistics

Variable N Mean Std Oev Sum Minimum Maximum

U1 242 4.140496 1.053000 1002.000 1.000000 5.000000
U2 242 3.991736 1.123095 966.000 1.000000 5.000000
US 242 4.219008 0.984090 1021.000 1.000000 5.000000
U4 242 4.235537 1.025756 1025.000 1.000000 5.000000

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 9 2 5 1 6 7
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 9 2 6 5 0 3

Raw Variables Std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

U1 0.838735 0.898304 0.838378 0.901070
U2 0.782491 0.919352 0.782128 0.919634
U3 0.814720 0.906993 0.816036 0.908506
U4 0.876852 0.885847 0.879249 0.887254

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

U1 U2 U3 U4

U1 1.00000 0.74131 0.72698 0.82975
0.0 0.0001 0.0001 0.0001

U2 0.74131 1.00000 0.70370 0.73287
0.0001 0.0 0.0001 0.0001

U3 0.72898 0.70370 1.00000 0.82013
0.0001 0.0001 0.0 0.0001

U4 0.82975 0.73287 0.82013 1.00000
0.0001 0.0001 0.0001 0.0
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QUANTITY DIMENSION

Correlation Analysis 

4 ‘VAR’ Variables: Q1 02 03 04

Simple Statistics

Variable N Mean Std Oev Sum Minimum Maximum

01 242 2.566116 1.439574 621.000 1.000000 5.000000
02 242 1.925620 1.003440 466.000 1.000000 5.000000
03 242 2.347107 1.330839 568.000 1.000000 5.000000
04 242 2.037190 1.243515 493.000 1.000000 5.000000

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 6 5 6 3 6 0
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 6 3 9 9 3 4

Raw Variables Std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

01 0.458323 0.577049 0.429537 0.564039
02 0.152584 0.736930 0.160137 0.738937
03 0.589999 0.471804 0.562653 0.464498
04 0.572930 0.492702 0.571508 0.457549

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

01 02 03 04

01 1.00000 0.00916 0.52726 0.40542
0.0 0.8872 0.0001 0.0001

02 0.00916 1.00000 0.12195 0.25828
0.8872 0.0 0.0582 0.0001

03 0.52726 0.12195 1.00000 0.52372
0.0001 0.0582 0.0 0.0001

04 0.40542 0.25828 0.52372 1.00000
0.0001 0.0001 0.0001 0.0
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Pnot Swrvey Cro«bach*s C oefficient Alpfaa: Provider Survey fastrm nent

HmcKBess Dimcnsioa

Correlation Analysis 

3 "VAR" Variables: Tt T2 T3

Simple Statistics

Variable N Mean Std Oev Sum Minimum Maximum

TI 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

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 7 2 6 9 2 3
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 7 5 9 5 6 9

Raw Variables Std. Variables

Deleted
Variable

Correlation 
with Total Alpha

Correlation 
with Total Alpha

Tt
T2
T3

0.869565
0.495969
0.397017

0.315217
0.767802
0.798371

0.867426
0.506944
0.443384

0.328835
0.769150
0.835250

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

TI T2 T3

TI 1.00000 
0.0

0.71711
0.0087

0.62489
0.0298

T2 0.71711
0.0087

1.00000 
0.0

0.19677
0.5399

T3 0.62489
0.0298

0.19677
0.5399

1.00000 
0.0
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A ccnra^ DimoiaiiMi

Correlation Analysis 

3 VAR' Variables: A1 A2 A3

Simple Statistics

Variable N Mean Std Dev Sun Minimum Maximum

A1 12 4.583333 0.514929 55.000000 4.000000 5.000000
A2 12 4.500000 0.904534 54.000000 2.000000 5.000000
A3 12 4.416667 0.514929 53.000000 4.000000 5.000000

C r o n b a c h C o e f f i c i e n t A l p h a

f o r  R A W  v a r i a b l e s  0 . 4 4 0 4 7 6
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 5 6 6 1 8 3

Deleted

Raw Variables 

Correlation

Std. Variables 

Correlation
Variable with Total Alpha with Total Alpha

A1 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| iunder Ho: Rho*0 / N = 12

A1 A2 A3

A1 1.00000 -0.09759 0.71429
0.0 0.7629 0.0091

A2 -0.09759 1.00000 0.29277
0.7629 0.0 0.3558

A3 0.71429 0.29277 1.00000
0.0091 0.3558 0.0
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Uscfoinew Dim oiaioa

Correlation Analysis 

3 VAR' Variables: U2 U3 U4

Simple Statistics

Variable N Mean Std Oev Sum Minimum Maximum

U2 12 3.666667 1.230915 44.000 2.000000 5.000000
U3 12 4.000000 0.953463 46.000 2.000000 5.000000
U4 12 4.500000 0.674200 54.000 3.000000 5.000000

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  :  0 . 8 5 5 2 0 4
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 8 8 7 0 9 7

Raw Variables Std. Variables

Deleted
Variable

Correlation 
with Total

1
Alpha

Correlation 
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

02 03 U4

U2 1.00000 0.69714 0.76661
0.0 0.0117 0.0036

U3 0.69714 1.00000 0.70711
0.0117 0.0 0.0101

U4 0.76681 0.70711 1.00000
0.0036 0.0101 0.0
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Quantity D im easc»

Correlation Analysis 

3 'VAR' Variables: 01 02 03

Simple Statistics

Variable N Mean Std Oev Sum Minimum Maximum

01 12 1.583333 0.996205 19.0000 1.000000 4.000000
02 12 1.916667 1.164500 23.0000 1.000000 5.000000
03 12 1.750000 1.138180 21.0000 1.000000 5.000000

C r o n b a c h C o e f f i c i e n t A l p h a

f o r  R A W  v a r i a b l e s  0 . 9 2 3 2 6 1
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 9 2 4 4 1 1

Deleted

Raw Variables 

Correlation

Std. Variables 

Correlation
Variable with Total Alpha with Total Alpha

01 0.791408 0.932927 0.792529 0.933057
02 0.808573 0.921429 0.801747 0.925827
03 0.949350 0.798450 0.949376 0.804277

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

01 02 03

01 1.00000 0.67263 0.86190
0.0 0.0165 0.0003

02 0.67263 1.00000 0.87451
0.0165 0.0 0.0002

03 0.86190 0.87451 1.00000
0.0003 0.0002 0.0
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PQot Survey Cronbach*» Coefficient Alpiuu Bawficuny Survey butm m oit

T I M E L I N E S S  D I M E N S I O N

Correlation Analysis 

4 VAR" Variables: TI T2 T3 T4

Simple Statistics

Variable N Mean Std Oev Sum Minimum Maximum

TI 56 3.660714 1.225142 205.000000 1.000000 5.000000
T2 56 3.678571 1.336306 206.000000 1.000000 5.000000
T3 56 3.678571 1.207660 206.000000 1.000000 5.000000
T4 56 3.696429 1.249286 207.000000 1.000000 5.000000

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  0 . 9 2 1 7 1 1
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 9 2 2 4 1 3

Raw Variables Std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

TI 0.780794 0.910852 0.777542 0.913432
T2 0.805201 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

TI T2 T3 T4

TI 1.00000 0.78731 0.67456 0.69175
0.0 0.0001 0.0001 0.0001

T2 0.78731 1.00000 0.70093 0.72464
0.0001 0.0 0.0001 0.0001

T3 0.67456 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
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Correlation Analysis 

4 VAR' Variables: A1 A2 A3 A4

Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximw

A1 56 3.910714 1.066460 219.000 1.000000 5.000000
A2 56 4.017857 1.017860 225.000 1.000000 5.000000
A3 56 3.928571 1 .006473 220.000 2.000000 5.000000
A4 56 3.839286 1.005020 215.000 2.000000 5.000000

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W  v a r i a b l e s  :  0 . 9 1 5 1 2 0
f o r  S T A N D A R D I Z E D  v a r i a b l e s  :  0 . 9 1 4 9 1 8

Raw Variables Std. Variables

Deleted
Variable

Correlation 
with Total Alpha

Correlation 
with Total Alpha

A1
A2
A3
A4

0.849365
0.861288
0.726753
0.789525

0.874425
0.870538
0.916346
0.895491

0.849133
0.860105
0.727215
0.788245

0.874311
0.870412
0.916222
0.895565

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 56

A1 A2 A3 A4

A1 1.00000 
0.0

0.83898
0.0001

0.65458
0.0001

0.78366
0.0001

A2 0.83898
0.0001

1.00000 
0.0

0.72893
0.0001

0.73157
0.0001

A3 0.65458
0.0001

0.72893
0.0001

1.00000 
0.0

0.63553
0.0001

A4 0.78366
0.0001

0.73157
0.0001

0.63553
0.0001

1.00000 
0.0
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Correlation Analysis 

4 VAR' Variables: U1 U2 U3 U4

Simple Statistics

Variable

U1 
U2 
US 
U4

! N Mean Std Oev Sum Minimum Maximum

56 3.767857 1.205911 211.000 1.000000 5.000000
56 S.642857 1.313269 204.000 1.000000 5.000000
56 3.535714 1.413754 198.000 1.000000 5.000000
56 3.767857 1.279077 211.000 1.000000 5.000000

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W v a r i a b l e s :  0 . 9 2 6 2 4 9
f o r  S T A N D A R D I Z E D  v a r i a b l e s ;  0 . 9 2 6 9 6 9

Raw Variables std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

U1 0.829965 0.904781 0.830059 0.904759
Ü2 0.741545 0.932430 0.740181 0.933992
US 0.894395 0.881465 0.894327 0.883044
U4 0.858896 0.893973 0.857562 0.895550

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N - 56

U1 U2 US U4

U1 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
0.0001 0.0 0.0001 0.0001

US 0.79947 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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Correlation Analysis 

4 VAR' Variables: Q1 02 03 04

Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximum

01 56 2.428571 1.425191 136.0000 1.000000 5.000000
02 56 2.500000 1.334848 140.0000 1.000000 5.000000
03 56 2.392857 1.397121 134.0000 1.000000 5.000000
04 56 2.392857 1.485427 134.0000 1.000000 5.000000

C r o n b a c h  C o e f f i c i e n t  A l p h a

f o r  R A W v a r i a b l e s :  0 . 7 7 7 3 5 5
f o r  S T A N D A R D I Z E D  v a r i a b l e s :  0 . 7 7 6 4 9 6

Raw Variables Std. Variables

Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha

01 0.404882 0.811145 0.403111 0.809749
02 0.507828 0.759324 0.507423 0.759416
03 0.739506 0.638155 0.735638 0.637370
04 0.699080 0.657045 0.699592 0.657860

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 / N = 56

01 02 03 04

01 1.00000 0.23893 0.41612 0.37421
0.0 0.0762 0.0014 0.0045

02 0.23893 1.00000 0.51671 0.49516
0.0762 0.0 0.0001 0.0001

03 0.41612 0.51671 1.00000 0.74781
0.0014 0.0001 0.0 0.0001

04 0.37421 0.49516 0.74781 1.00000
0.0045 0.0001 0.0001 0.0
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PATIENT ACCESS & ADVICE U N E  COMMUNICATION SURVEY 
INSrTRÜMENT: PILOT SURVEY DEVELOPMENT

To What Extent Do Yoa fed the cpiesdang or statements relate to the dhiw a iop (in bWd) for each section. In 
odierwoKfe, how accnratety does the qaestion or statement pertain to the word in bold for each of the fbor 
aection& Your iiqiBt will b^oooslnict die DemandNfanitgBment ^wlem (PAAL) Communication Sorvqf that 
retates to infonnatioD yon get fiom die PAAL nuises ooncemiiiRpatiMit care trioBB and cfisposition:

To a Very ToaLhtle To Some To a Great To a Very 
Little Extent Extent Extent Great
Extent Extent

1. Timely /TimeHnem

•  YoodonotgetinGannatioDtoo 
early or late about patients.

Yon get mfixmation that impacts 1
immediate care dedsions.

1
2 3

m
4

%
5

m m
# YougptinAmnationbydieslmt 
of the next business day.

4 5

•  Yon WW» treat die infrwrnarirm  
received.

•  The in fn rn tiarinn  semus cUnicaity 
correct:

1

* Theinfixniatioaistrastwotdiy. 1 2 3 4 5

 _

•  Good dedsioas can be made fiom 
theinfbonatiou.

3 4

Please continue the P ilot D evelt̂ m ent Survey an the next page.
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Toa Very T o a litd e  To Some To a Great To a Very
Little Exteat Exteat Extent Great

Extent
3 Itefal/UaefirinesB

• bfteinfiamatMn bénéficiai?

• Does the infiannation pertain to 1
patient care ptoUeiiis or issaee?

4 5

•  The infonnatiaa is nsefiiL 1 2 3 4 5

4. Quantity/Aannnt of bfornurtian Flow
•  Yoa receive more infonnarion foan 1 

can be readily understood or osed

■-T-̂  . •' - ----- =■----,

« * # % # #

• There is nmdtextnmeousmfonnation. 1 2  3

4

#
-. -- .  :r
4

-1-:' ■* 

4

, w i

5

# N

GENERAL lNF(»tMATION:
1. What is your Gender? or FemaleQ 2. lam years old

3 Doyoa worker vohmteer in a medical or healthcare capacity? YesQ or NoQ
I f  eptesticn 3 is Yes, please answer questions 4-6.

4  Are you a healthcare provider (a physician, or non-physidan provider)? YesQ or NoQ

S. Whatisyoor specmtty? Faaûfy haemal Pediatrics General OB/Qya Other
(mark one please) Practice Medicine Practice□ □ □ □ □ □

6l What type of degree do yoa bold? MD DO NP PA
(m ak one please) Q Q □ □
Allmfbrmationt^beoonfidentidL Data will be grouped; no indtvidaal can be identified 

Thank yoa for your inpoL The PAAL Survey, once developed wiH improve conmmmcation in oar 
healthcare tystem.
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Pilot Survey DevetopmeiitResuiis: Timeliness Dimensioii 

Rank

1. Timely /Tiwelinese 

T1
T2 You do not get information too earty or late aixxit patients.
T3 You get jusWn^fme infbnnadon.
T4 You get informatfon that impacts im m edate care decisions.
T5 You receive irtfonnation in a  timely fastiion.
T6 You get infonnation tjy th e  start of the  next txeiness day.
T7 You receive punctual information

Note: 5 Point Ukert-type Scale has been recoded using a
range of -2 to +2.
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Pilot Survey Devefopment Rosulls: Accuracy Dimension

2 .  A c c u r a t e  /  A c c u r a c y

A 1 You can trust the infonnaüon received.
A 2 The informalion is generally beiievabie.
A 3 The informaSon seem s cfirvcaRy connect
A 4 The information is  reliable.
A 5 The informatian is tnjstworthy
A 6 The infonnation is accurate.
A 7 Good decisions can be made from th e  nrtformaiioa

Note: 5 Point Likert̂ fype has been recoded using a
range o f-2 to +2.
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Pilot Survey Devetopment Rosulls: Usofulness Dimension

Rank

3. Useful / Usefulness

Ü1 You can use the information in patient care dedaionsL
U2 Is the  information iaeneffdai?
Ü3 The information im pacts care decisions?
U4 Does the information pertain to patient care problems or issues?
US The infonnation is  applicable to your clinical precSce?
U6 The information is  useful?
U7 The information is  helpful?

Note: 5 Pdnt Ukeit-type Scde has been recoded using a
r»igeof-2 to+2.
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Pilot Survey Devetopment Results: QuantHy Dimension 

Rank

4. Quantity / Adequacy off feiformation Row 

Q1
02 is  the information concise?
03 Thesenount of infomKrtion is a  txirden.
04 You get information overload.
05 There is too much information.
06 The informafion received is excessive.
0 7 There is imich extraneous infionnalion.

Note: 5 Point Likert-fype Scale has been recoded using a
range o f-2 to ■('2.
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Pilot Survey Development Results: Demographic»

MEDICAL PROFESSION a s  PfOMARY ROLE?

Mean  Age 
St anda rd  Deviat ion

36.68
10,27

l ed ian

GENDER

Malt 1»
Fmaia f2

3f

Interna!  . ' . 'edicine 
Peci iatr; i :3 

Genera l  Prac t ice  
O b 'G y  n
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US Army MEDDAC Heidelberg Catchment Area
Square Miles: 6,200 
Pattent Population: 70,000+

ii!i. J H m ji i i .m iM i i

nP-ijMwmamw

Distance In miles one-way from the clinics to the hospital:
■  BaÉ»nhausen 56 ■ BulzbachSI ■  FtiadbergTS ■  Hanau67 ■ Coienian Banacfcs 18
■  Buedlngen72 ■ Oannstadt39 ■  GtessenSS ■  Marmhsiinll ■ Sfuttgart75

POPULATION BY COMMUNITY:

Sabenhaosen 629 9ca 111 25 10 1.677
B nedm en 976 1,224 60 31 5 2,296
Bntdmch 2,034 2,336 207 250 350 5,177
Ifcm ustodt 2,135 2,612 876 621 505 6,749
Friedbere 1,883 2,141 128 56 20 4,228
finUHL 3.602 5.019 1,346 808 290 11.065
H d d d b as 4,402 6.649 3,478 2,652 820 18,001
Mbnnftenn 4,170 6,081 1,450 1,072 366 12,814
Stuttgart 2,176 4,072 1,018 819 415 8,500

! () ! \1
Source: The^er Personnel File (22 SEP 97X DEERS file (SEP 96X 26* ASG data (Sut* 95).
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HeaHfiwfse Call Monogor 

Care Counselor Ca>e Reoort 

XXXXXXXXXX J9
Patient Age PeUentType

XXXXXXXXXX x x x x x x x x x
SutMcrftMTNams Sutjacrtber ID#

Caler Home Phone XXX XXX XXXX CaferWbrk XXX XXX XXXX

Reasons for Considering MD O ffice visit 

ProbietnOesc; SimJSitU8(473.9)

Sawerfty MIM impact: Moderate

Gtynda Lucas - HekMberg-
Primary Care Provider HomeSle

5/18/98 09:44 Jamie A. Damron
Contact Data Time Cara Counaaior

Smith, Jennifer Spouse
Calar Caler Type

Cai Mother states chfld has ciearnasal drainage and cough tttet is  worse at ragilt
instructed in home care for cokf and cough. Saline nose drops e4syringe to aspirate 
contents 20 min. before eating and at bedtime, humidWier and toelewate the head
of his tied on blocks to elfviate post-nasal drip. Mom comfortahle efhome care and 
instructed that if h is sx. were not refieved in 3-4 days to ca l the PAAL for türtheraiMce.

Reviewed the foflowing HeMthwilae Knowledgebaae topics:
Allergies (Allergte RhMtfs) -  Assessm ent 
Allergies (Allergic Rhinitis)-Treatment 
ANTIHISTAMINES AND DECONGESTANTS (Systemic)
ANTIHISTAMINES (Systemic)

Reviewed the foOowing Hetethwise Knowlodgobaee topics: 
Respiratory Protdems, Age 10 and Younger
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HeaHhfwise Call Manager 

Care Counselor Case Report
XXXXXXXXXX Subscriber
PttiMt Aga PUiantTypa

XXXXXXXXXX x x x -x x -x x x x
SubaotMrNanw aubacrtbarg»

cater Homa Phone XXX XXX XXXX Cater Wbric XXX XXXX
Raaaonafcr Considefing MO office visit

ftcMamPnac: O tl M l (000.00)

Severity MOd Impact; HRnlmai

HekM bergfsy psdent-
ranaryCaraPraMder HonwSta

1/27198 07Æ6 Vsne s is  Lopez
Contact Date Tbna Can Counaiar

PETERSON. MARK A. Subscriber
Cater CaterTypa

Cat PL caflBng ck> about rapid heart beet, states he had twice in this week HB of 
112 per minute. Noe/e. PL really concern, requuting an appL SDA made with Dr. Sv4fL

<» fcreguler Heertfaeete Be nie d irregular heertfaeet  caused trinaing 
< • breguiar Heartbeals-Oenied very rapid pulse 

Ineguiar Heartbeale-Oenied very eknr pulse 
<»liTeguiarlleaftbeate Denied lepeajadspeSs o f 8ghiheede<ino8s 
<» Irregular Ileartbeata Denied heart wem to beat Insguiariy^ the time 
<■ Irregular Heartbeafs-Oeiried ighttieadednees lasted longer than 3 to 5 days

ReviewBd the Mknring lleaHtwdae Knowledgabaee topics:
Irregular Heartbeafs



HeaMhwlse Call Manager 

Care Counselor Came Report
XXXXXXXXXX 17j4  Dependant
Pmant Age PeiantType

XXXXXXXXXX xxx-xx-xxxx
SubecrttMrName SubachbarlD#

Calar Home Phone XXXXXXXXXX CalarWtaffc XXX-XXXJCXXX

Raaaonafor Comidering Urgent Care appt 

PraWamOaec; Cof*jncdvM*e(372.3) 

sewrity Moderate impact; Moderate

MIcfiael Serwedd - HeidMberg-
PhmaryCaiePravMar HomeSke

2M7M6 08:21 LisaJenfdns
Contact Dale Time Care Counealor

ARNDT, JAN Spouee
Calar Calar Type

Gal States chOd has been Sick on and off tor 3  nnonttis;. C/b of "chest rattfing,
coughing up pMegm. States eyes are crusted shut this morning. Eyes ««red  wHh green 
discharge, infanned of non-avaifariaaty of SDA and options o f ER or PPN. Mom states sMI 
bring chfld to ER.

<» Conjunctivitis—Confirmed eye red with a thick, greenlsh-yeilow (flscharge

Reviewed the foflowring HeaHbiwise Knowledgebeae topics:
Copfunctivitfa

Options Discussed:
SeeMD.ER
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Heaitfiwfse Call Manager 

Care Counselor Case Report
XXXXXXXXXX 4S.1 SpouMlADFM
PMisnt Age PaU«ntType

XXXXXXXXXX xxx-xx-xxxx
SutMcribarNama SubacAarlD#

CaW Home Phone XXX XXX XXXX CaHvWMc XXX-XXX-XXXX

Reonnsfor ConskhMng MO office visit 

PrabiomDeoc: Abdominai Pain(789.0)

Severity Moderate impect Minimal

Marfc0.Gra|car-3102»101 HekMberg-
Primery Care Provider HomeSte

S/18/S8 08:08 Jamte A. Damron
Contact Date Time Cara Counaaior

JENNINGS, PAULETTE Spouse
CaHar CatarType

Gal Caller do atxL pafai that is  severe at times and is  only relieved when she
stands. Denies this being related to hemorrtioids. Describes pain a s starting In her
abd. and shoots ekwwnvmrcLAbd. seem s enlarged.

< - Abdomlmri Pain—Confirmed severe pain 
Denied ongoing severe pstoi 

< - Abdominal Pain-Denied localized pain more than 4 hours 
< - Abdominal Pain-Denied generalized abdominal pain or cramping  pafri that 

goes away ydwn you pass gas or
have a bowel movement; but ttie symptoms have lasted longer than 24 hours 

<" Abdominai Pain-Denied blood or "coffee grounds^ in your vomit 
^  Abdominai PMn-Denied blood in your stool 
<■ Abdominal Paki—Denied suspect that a mecBcation is  causing your 

abdominal pain

Revlewadtheftilkreing llsalthiMae Knovwledgebaae topics:
Abdominal Pain

Options Discussed:
See MD-eda Or. Woda 1400
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P R O V I D E R  S U R V E Y  R E S U L T S :  I N F E R E N T I A L  S T A T I S T I C S

Dependent Variable: TS

Class Level Information

Class Levels Values

LOC 2 0 1

GEN 2 0 1

SPEC 6 1 2 3 4 5 6

DBG 4 12  3 4

Number of observations in data set = 63

General Linear Models Procedure

Source OF Sum of Squares Mean Square F Value Pr > F

Model 50 359.35499437 7.18709989 2.24 0.0648

Error 12 38.58151357 3.21512613

Corrected Total 62 397.93650794

R-Square C.V. Root MSE TS Mean

0.903046 21.72382 1.79307728 8.25396825

Source OF Type I SS Mean Square F Value Pr > F

LOC 1 31.08598162 31.08598162 9.67 0.0090
GEN 1 7.89111891 7.89111891 2.45 0.1432
SPEC 5 12.68951924 2.53790385 0.79 0.5771
DEG 3 38.62763353 12.87587784 4.00 0.0345
PS 1 0.03277678 0.03277678 0.01 0.9212
CQ 1 3.41809200 3.41809200 1.06 0.3228
AGE 1 14.01584272 14.01584272 4.36 0.0588
LOC*GEN 1 9.24609138 9.24609138 2.88 0.1157
LOC*SPEC 3 14.80136492 4.93378831 1.53 0.2562
PCM*LOC 1 1.43625694 1.43625694 0.45 0.5165
LOC*OEQ 2 8.64799328 4.32399664 1.34 0.2972
PS»LOC 1 0.33043950 0.33043950 0.10 0.7540
CO*LOC 1 2.03028643 2.03028643 0.63 0.4422
AGE*LOC 1 1.52998553 1.52998553 0.48 0.5034
GEN*SPEC 4 28.19638408 7.04909602 2.19 0.1314
GEN*0E6 2 0.62847565 0.31423782 0.10 0.9076
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PS*G8# 1 0.01707588 0.01707586 0.01 0.9431
CO*GBI 1 0.03180285 0.03180285 0.01 0.9224
AGE'GEN 1 1.53630206 1.53630206 0.48 0.5026
SPEC*OEG 2 0.99014686 0.49507343 0.15 0.8590
PS»SPEC 4 24.19407955 6.04851989 1.88 0.1785
CQ*SPEC 4 25.83305726 6.45826432 2.01 0.1573
ASE*SPEC 3 58.44253451 19.48084484 6.06 0.0094
PS*DEG 1 13.85749306 13.85749306 4.31 0.0600
CQ*OEG t 10.82974142 1 0 .82974142 3.37 0.0914
A6E*0E6 0 0.00000000 . .
PS*CQ 1 0.02965509 0.02965509 0.01 0.9251
PS*AGE 1 24.28066127 24.28066127 7.55 0.0177
CO* AGE 1 24.70420205 24.70420205 7.68 0.0169

General Linear Models Procedure 
Class Level Information

Class Levels Values

LOC 2 0 1

SPEC 6 12 3 4 5 6

OEQ 4 12 3 4

Dependent Variable: TS

Number of observations in data set = 63 

General Linear Models Procedure

Source OF Sum of Squares Mean Square F Value Pr > F

Model 21 126.01480334 6.00070492 0.90 0.5867

Error 41 271.92170459 6.63223670

Corrected Total 62 397.93650794

R-Square C.V. Root MSE TS Mean

0.316671 31.20091 2.57531293 8.25396825

Source OF Type I SS Mean Square F Value Pr > F

LOC 1 31.08598162 31.08598162 4.69 0.0363
SPEC 5 14.25071421 2.85014284 0.43 0.8252
OEG 3 35.15268540 11.71756180 1.77 0.1686
PS 1 0.05844071 0.05844071 0.01 0.9257
CQ 1 5.14402171 5.14402171 0.78 0.3836
AGE 1 14.71379535 14.71379535 2.22 0.1440
AGE'SPEC 5 13.67813768 2.73562754 0.41 0.8373
P8*0EG 2 3.92448674 1.96224337 0.30 0.7455
PS*AGE 1 2.69444041 2.69444041 0.41 0.5274
CQ*AGE 1 5.31209950 5.31209850 0.80 0.3760
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General Linear Models Procedure
Class Level Information

Class Levels Values

LOC 2 0 1

Number of observations in data set = 63

General Linear Models Procedure
Dependent Variable: TS 

Source OF

Model 2

Error 60

Corrected Total 62

R-Square 
0.125535

OFSource

LOC
AGE

Sum of Squares

49.955051%

347.98145625

397.93650794

C.V.
29.17693

Type X SS

31.08598162 
18.86907007

Mean Square F Value Pr > F

24.97752584 4.31 0.0179

5.79969094

Root MSE 
2.40825475

Mean Square F Value

TS Mean 
8.25396825

Pr > F

31.08598162 
18.86907007

5.36
3.25

0.0240
0.0763

General Linear Models Procedure 
Class Level Information

Class Levels Values

LOC 2 0 1

Number of observations in data set - 63

General Linear Models Procedure
Dependent Variable: TS

Source OF

Model 3

Error 59

Corrected Total 62

R-Square 
0.125562

Source OF

LOC 1
AGE 1
AGE*LOC 1

Sum of Squares

49.96573974

347.97076819

397.93650794

C.V.
29.42270

Type I SS

31.08598162
18.86907007 
0.01068806

Mean Square F Value Pr > F

16.65524658 2.82 0.0464

5.89780963

Root MSE 
2.42854064

Mean Square F Value

31.08%8162
18.86907007 
0.01068806

5.27
3.20
0.00

TS Mean 
8.25396825

Pr > F

0.0253 
0.0788 
0.9662



Dependent Variable: AS

General Linear Models Procedure
Class Level Information

Class Levels Values

LOC 2 0 1

GEN 2 0 1

SPEC 6 12 3 4 5 6

OEQ 4 12 3 4

Humber of observations In data set * 63 
General Linear Models Procedure

14S

Source OF Sum of Squares Mean Square F Value Pr > F

Model 49 256.42874185 5.23323963 1.40 0.2577

Error 13 48.46014704 3.72770362

Corrected Total 62 304.88888889

R-Square C.V. Root MSE AS Mean
0.841056 17.91395 1.93072619 10.77777778

Source OF Type I SS Mean Square F Value Pr » F
LOC 1 0.83836257 0.83836257 0.22 0.6432
GSi 1 3.86445224 3.86445224 1.04 0.3272
SPEC 5 15.22965876 3.04593175 0.82 0.5586
OEQ 3 7.99694779 2.66564926 0.72 0.5603
PS 1 7.46607472 7.46607472 2.00 0.1805
CQ 1 0.38419300 0.38419300 0.10 0.7533
AGE 1 3.87509499 3.87509499 1.04 0.3265
LOC'GBI 1 2.68521568 2.68521568 0.72 0.4114
L0C*8PEC 3 14.99795637 4.99931879 1.34 0.3039
LOC*OEG 2 20.91354008 10.45677004 2.81 0.0971
PS-LCC 1 2.89368610 2.89368610 0.78 0.3943
CQ»LOC 1 1.19818981 1.19818981 0.32 0.5804
AGE*LOC 1 9.43920159 9.43920159 2.53 0.1356
GBI*SPEC 4 5.22266121 1.30566530 0.35 0.8392
6Bi*0EG 2 21.69932746 10.84966373 2.91 0.0902
PS'GBI 1 0.79528726 0.79528726 0.21 0.6518
CQ*GB« 1 1.29707086 1.29707086 0.35 0.5654
AGE*GBI 1 3.02046994 3.02046994 0.81 0.3844
SPBCOEG 2 14.10237170 7.05118585 1.89 0 .1 9 0 1
PS*SPEC 4 8.98147173 2.24536793 0.60 0.6677
CQ*8PEC 4 8.87065757 2.21766439 0.59 0.6726
AGE»SPBC 3 9.20913651 3.06971217 0.82 0.5040
Ps*oes 1 8.08412427 8.08412427 2.17 0.1646
CQ*DE6 1 26.37546043 26.37546043 7.08 0.0196
AGE*0E6 0 0.00000000 . . .
PS*CQ 1 0.23221079 0.23221079 0.06 0.8068
PS*AGE 1 55.90730603 55.90730603 15.00 0.0019
CQ*AGE 1 0.84861240 0.84861240 0.23 0.6412
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General Linear Models Procedure
Class Level Information

Class

OEG

Levels

4

Values 

1 2  3 4

Dependent Variable: AS

Number of observations in data set = 63 

General Linear Models Procedure

Source DF Sum of Squares Mean Square F Value Pr > F

Model 6 15.15106026 2.52517671 0.49 0.8145

Error 56 289.73782863 5.17388980

Corrected Total 62 304.88888889

R-Square C.V. Root MSE AS Mean
0.049694 21.10471 2.27461860 10.//7777/S

Source DF Type I SS Mean Square F Value Pr > F

DEG 3 5.26879085 1.75626362 0.34 0.7969
PS 1 0.12667272 0.12667272 0.02 0.8762
AGE 1 9.10487674 9.10487674 1.76 0.1900
PS*AGE 1 0.65071994 0.65071994 0.13 0.7242
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General Linear Models Procedure
Class Level Information

Class

DEG

Levels

4

Values 

12 3 4

Number of observations in data set = 63

General Linear Models Procedure

Dependent Variable: AS 

Source DF

Model 6

Error 56

Corrected Total 62

R-Square 

0.124847

Sum of Squares 

38.06437435 

266.82451454 

304.88888869 

C.V. 

20.25301

Mean Square F Value 

6.34406239 1.33

4.76472347

Root MSE 

2.18282465

Pr > F 

0.2587

AS Mean 

10.77777778

Source

DEG
AGE
AGE'DEG

DF

3
1
2

Type I SS

5.26879085
8.99353310
23.80205040

Mean Square F Value

t.75626362 
8.99353310 
11.90102520

0.37 
1.89 
2.50

Pr > F

0.7759
0.1750
0.0914
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General Linear Models Procedure
Class Level Inforsatlon

Class Levels Values

LOC 2 0 ^

GEN 2 0 1

SPEC 6 1 2 3 4 5 6

DEG 4 12 3 4

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

Dependent Variable: US
Source DF Sum of Squares Mean Square F Value Pr > F

Model 49 367.44093635 7.49879462 1.61 0.1749

Error 13 60.49557159 4.65350551

Corrected Total 62 427.93650794

R-Square C.V. Root MSE US Mean
0.656634 23.31106 2.15719653 9.25396825

Source DF Type I SS Mean Square F Value Pr > F
LOC 1 16.36596162 16.36598162 3.95 0.0683
GEN 1 1.13165965 1.13165965 0.24 0.6301
SPEC 5 9.54216325 1.90843265 0.41 0.3334
DEG 3 16.32163628 5.44061209 1.17 0.3591
PS 1 4.06740666 4.08740886 0.68 0.3657
CQ 1 1.26661617 1.26861617 0.27 0.6103
AGE 1 3.57524903 3.57524903 0.77 0.3967
LOC*GEN 1 6.77239621 6.77239621 1.46 0.2492
LOC*SPEC 3 5.39665135 1.79895045 0.39 0.7645
LOC*DEG 2 13.06566862 6.53283431 1.40 0.2605
PS»LOC 1 0.69543319 0.69543319 0.15 0.7053
CQ'LOC 1 2.50355083 2.50355083 0.54 0.4763
AGE*LOC 1 0.42639175 0.42639175 0.09 0.7669
GB«*SPEC 4 48.35975601 12.08993950 2.60 0.0654
GBI*DEG 2 11.13098004 5.56549002 1.20 0.3336
PS*GEN 1 0.04060144 0.04060144 0.01 0.9270
CQ*6EN 1 0.15714335 0.15714335 0.03 0.8570
AGE*GBi 1 3.91262497 3.91262497 0.64 0.3759
SPEC*DEG 2 9.56078882 4.78039441 1.03 0.3853
PS*SPEC 4 22.65952466 5.71488121 1.23 0.3464
CQ*SPEC 4 36.67046775 9.16762194 1.97 0.1587
AGE*SPEC 3 37.66564492 12.62194831 2.71 0.0879
PS*OEG 1 4.11253656 4.11253656 0.66 0.3643
CQ*DEG 1 1.67961506 1.67961506 0.40 0.5361
AGE'DEG 0 0.00000000 • . .
PS'CQ 1 2.33245965 2.33245985 0.50 0.4915
PS'AGE 1 104.31232730 104.31232730 22.42 0.0004
CQ'AGE 1 1.07263461 1.07263461 0.23 0.6391
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Stepwise Procedure for Dependent Variable US

Step 1 Variable AGE Entered

DF

Regression
Error
Total

Variable

INTERCEP
AGE

Bounds on condition number:

R-square = 0.04585291 C(p) = 1.11420173

1
61
62

Parameter
Estimate

6.78570543
0.06349553

Sum of Squares

19.62213510
408.31437284
427.93650794

1.47801083
0.03708536

1 .

Mean Square

19.62213510
6.69367824

Standard Type II
Error Sum of Squares

141.09109550
19.62213510

F Prob>F

2.93 0.0919

F Prob>F

21.08 0.0001
2.93 0.0919

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 model.

Summary of Stepwise Procedure for Dependent Variable US

Variable Number Partial Model
Step Entered Removed In R**2 R*»2 C(p)

1 AGE 0.0459 0.0459 1.1142

F Prob>F 

2.9314 0.0919



Dependent Variable: OS

General Linear Models Procedure
Class Level Information

Class Levels Values

LOC 2 0 1

GB# 2 0 1

SPEC 6 1 2 3 4 5 6

OEQ 4 12 3 4

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

153

Source OF Sum of Squares Mean Square F Value Pr > F

Model 49 400.94596460 8.18257071 4.29 0.0032

Error 13 24.76832111 1.90525547

Corrected Total 62 425.71428571

R-Square C.V. Root MSE OS Mean
0.941819 17.56758 1.38030992 7.85714286

Source OF Type I SS Mean Square F Value Pr > F
LOC 1 12.21428571 12.21428571 6.41 0.0250
GB# 1 0.00000000 0.00000000 0.00 1.0000
SPEC 5 61.54866926 12.30977385 6.46 0.0032
OEG 3 5.50017045 1.83339015 0.96 0.4398
PS 1 0.02150252 0.02150252 0.01 0.9170
CQ 1 0.20857841 0.20857841 0.11 0.7460
AGE 1 8.18955360 8.18955360 4.30 0.0566
LOC*Gei 1 0.00998953 0.00998953 0.01 0.9434
LOC*SPEC 3 2.05910950 0.68636983 0.36 0.7827
LOC*OEG 2 5.29502406 2.64751203 1.39 0.2838
PS*LOC 1 0.14827295 0.14827295 0.08 0.7847
CQ»LOC 1 17.35297822 17.35297822 9.11 0.0099
AGE*LOC 1 11.48234297 11.48234297 6.03 0.0289
GBTSPEC 4 41.26804892 10.31701223 5.42 0.0086
GB#*OEG 2 25.36436993 12.68218496 6.66 0.0102
PS*GEN 1 8.92297204 6.92297204 4.68 0.0497
CQ*GBI 1 4.14807097 4.14807097 2.18 0.1639
AGE*GB# 1 0.14895357 0.14895357 0.08 0.7842
SPBC*OBG 2 23.49296059 11.74648030 6.17 0.0131
PS*SPBC 4 8.18961474 2.04740368 1.07 0.4084
CQ*SPEC 4 31.90123226 7.97530806 4.19 0.0215
AGE*SPEC 3 9.24354567 3.08118189 1.62 0.2335
P8*0EG 1 41.34010473 41.34010473 21.70 0.0004
CQ*OEG 1 9.47024608 9.47024608 4.97 0.0440
AGE*OEQ 0 0 00000000 • . .
P8*CQ 1 0.12104409 0.12104409 0.06 0.8049
PS*AQE 1 29.06049030 29.08049030 15.26 0.0018
CODAGE 1 44.22363354 44.22363354 23.21 0.0003
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General Linear Müdels Procedure
Class Level information

Class Levels Values

LOC 2 0 1

GB# 2 0 1

SPEC 6 1 2 3 4 5 6

DBG 4 1 2  3 4

Number of observations in data set = 63 

General Linear Models Procedure

Dependent Variable: OS

Source OF Sum of Squares Mean Square F value Pr > F

Model 33 338.95755609 10.30174412 3.48 0.0005

Error 29 85.75672962 2.95712861

Corrected Total 62 425.71428571

R-Square C.V. Root MSE OS Mean

0.798558 21.88620 1.71963037 7.85714286

Source OF Type I SS Mean Square F Value Pr > F
LOC 1 12.21428571 12.21428571 4.13 0.0514
G8I 1 0.00000000 0.00000000 0.00 1.0000
SPEC 5 61.54886826 12.30977385 4.16 0.0057
OEG 3 5.50017045 1.83339015 0.62 0.6077
PS 1 0.02150252 0.02150252 0.01 0.9326
CQ 1 0.20857841 0.20857841 0.07 0.7924
AGE 1 8.18955360 8.18955360 2.77 0.1069
CQ*AGE 1 76.51212329 76.51212329 25.87 0.0001
PS*AGE 1 14.189029% 14.18902992 4.80 0.0367
CQ*OEG 2 1.80293087 0.90146543 0.30 0.7396
PS*DBG 2 13.76469750 6.88234875 2.33 0.1155
CQ«SPBC 5 57.18152382 11.43630476 3.87 0.0083
SPEC*DEG 2 26.80915962 13.40457981 4.53 0.0194
PS*^ 1 3.86350405 3.86350405 1.31 0.2624
GEM*OeG 1 17.78181240 17.78181240 6.01 0.0205
GEN*SPEC 3 7.90437324 2.63479108 0.89 0.4575
AGE*LOC 1 5.76854672 5.76854672 1.95 0.1731
CQ*LOC 1 26.69689472 26.69689472 9.03 0.0054
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General Linear Models Procedure
Class Level Information

Class

LOC

GBI

SPEC

OEG

Levels

2

2

6

4

Values 

0 1 

0 1

1 2 3 4 5 6 

12 3 4

Number o f observations in data set = 63 

General Linear Models Procedure

Dependent Variable: OS

Source OF Sum of Squares Mean Square F Value Pr > F

Model 25 278.59748052 11.14389922 2.80 0.0022

Error 37 147.11680519 3.97612987

Corrected Total 62 425.71428571

R-Square C.V. Root MSE OS Mean

0.654424 25.37848 1.99402354 7.85714286

Source OF Type I SS Mean Square F Value Pr > F
LOC 1 12.21428571 12.2142K71 3.07 0.0879
GBI 1 0.00000000 0.00000000 0.00 1.0000
SPEC 5 61.54886926 12.30977385 3.10 0.0196
OEG 3 5.50017045 1.83339015 0.46 0.7111
PS 1 0.02150252 0.02150252 0.01 0.9418
CQ 1 0.20857841 0.20857841 0.05 0.8201
AGE 1 8.189K360 8.189^360 2.06 0.1596
CQ*AGE 1 76.51212329 76.51212329 19.24 0.0001
PS*AGE 1 14.18902992 14.18902992 3.57 0.0667
CQ*SPEC 5 54.35821050 10.87164210 2.73 0.0336
SPEC*OEG 2 8.45472063 4.22736032 1.06 0.3557
GBI'OEB 2 20.14615007 10.07307503 2.53 0.0931
Ca*LOC 1 17.25428616 17.25428616 4.34 0.0442
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General Linear Models Procedure
Class Level Information

Class

LOC

SPEC

Levels

2

6

Values 

0 1

12  3 4 5 6

Number of observations in data set - 63

General Linear Models Procedure

Dependent Variable: OS

Source DF Sum of Squares Mean Square F Value Pr > F

Model 15 223.80471849 14.92031457 3.47 0.0005

Error 47 201.90956723 4.29594824

Corrected Total 62 425.71428571

R'Square C.V. Root MSE OS Mean

0.525716 26.37940 2.07266694 7.85714286

Source DF Type I SS Mean Square F Value Pr > F

LOC 1 12.21428571 12.21428571 2.84 0.0984
SPEC 5 58.62741158 11.72548232 2.73 0.0303
CQ 1 0.00683426 0.00683426 0.00 0.9684
AGE 1 9.93508720 9.93508720 2.31 0.1350
CQ*AGE 1 75.49523577 75.49523577 17.57 0.0001
CQ'SPEC 5 46.90660584 9.38132117 2.18 0.0718
CQ'LOC 1 20.61925813 20.61925813 4.80 0.0335
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General Linear Models Procedure 
Class Level Information

Class

LOC

SPEC

Levels

2

6

Values 

0 1

1 2 3 4 5 6

Number of observations in data set = 63

General Linear Models Procedure

Dependent Variable: OS

Source OF Sum of Squares Mean Square F Value Pr > F

Model 10 174.93949476 17.49394948 3.63 0.0010

Error 52 250.77479096 4.82259213

Corrected Total 62 425.71428571

R-Square C.V. Root MSE OS Mean

0.410932 27.94960 2.19604010 7.85714286

Source DF Type I SS Mean Square F Value Pr > F

LOC 1 12.21428571 12.21428571 2.53 0.1176
SPEC 5 58.62741158 11.72548232 2.43 0.0470
CQ 1 0.00683426 0.00683426 0.00 0.9701
ABE 1 9.93508720 9.93508720 2.06 0.1572
CQ*AGE 1 75.49523577 75.49523577 15.65 0.0002
CQ'LOC 1 18.66064023 18.66064023 3.87 0.0545
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General Linear Models Procedure
Class Level Information

Class

spec

Levels

8

Values 

1 2 3 4 5 6

Number of observations in data set = 63

General Linear Models Procedure

Dependent Variable: OS

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 OS Mean

0.337948 29.07659 2.28458923 7.85714286

Source DF Type I SS Mean Square F Value Pr » F

CQ 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
CO»AGE 1 71.46347960 71.46347960 13.69 0.0005

*Nbte: TS = Hmelmess Coo^oAe Scwe; A S= Accuracy Composite Score; US = 
Usefiiliiess Conqrosite Score; and QS = Quaittity Composite SoHe; Each iqnesent the d^endent 
variable for tiidr respective inferential statistical test



159

General Linear Models Procedure
Class Level Information

Class Levels Values

me 5 12 3 4

LOC 2 0 1

SCAT 4 0 12 3

GEN 2 0 1

see 2 0 1

SE 2 0 1

SEC 3 0 1 2

Number of observations In data set = 242 

General Linear Models Procedure
Dependent Variable : TS

Source DF Sum of Squares Mean Square F Value Pr > F

Model 82 1282.77876166 15.64364343 1.43 0.0293

Error 159 1744.89065983 10.97415509

Corrected Total 241 3027.66942149

R-Square C.V. Root MSE TS Mean

0.423685 20.44059 3.31272623 16.20661157

Source DF Type I SS Mean Square F Value Pr > F

me 4 47.79108535 11.94777134 1.09 0.3640
SCAT 3 51.44679855 17.14693285 1.56 0.2006
LOC 1 4.72651161 4.72651161 0.43 0.5126
GBI 1 141.11660444 141.11660444 12.86 0.0004
see 1 6.07279379 6.07279379 0.55 0.4580
SE 1 55.15928476 55.15928476 5.03 0.0263
SEC 2 44.10825767 22.05412883 2.01 0.1374
mC*BCAT 10 84.98581091 8.49858109 0.77 0.6533
me*Loc 4 53.82275334 13.45568833 1.23 0.3019
WC*GEN 4 67.41360899 16.85340225 1.54 0.1944
me*scc 4 13.79922196 3.44980549 0.31 0.8681
LOC*BCAT 3 49.56110111 16.52036704 1.51 0.2152
LOC*GBi 1 0.23914607 0.23914607 0.02 0.8828
LOC*SCC 1 23.53042784 23.53042784 2.14 0.1451
BCAT*GBf 3 76.31929698 25.43976566 2.32 0.0776
BCAT*SCC 2 9.14384394 4.57192197 0.42 0.6600
6BI*SCe 1 3.37508263 3.37508263 0.31 0.5800
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mc*SE 4 63.14785934 15.78696484 1.44 0.2237
WC*SEC 7 73.90208646 10.55744092 0.96 0.4609
LOC*SE 1 6.29131451 6.29131451 0.57 0.4501
LOC*SEC 2 22.34453188 11.17226594 1.02 0.3636
GEN*SE 1 26.66590819 26.66590819 2.43 0.1210
GBTSBC 2 49.58521079 24.79260539 2.26 0.1078
SCC*SE 1 4.48753180 4.48753180 0.41 0.5234
scc*sec 2 11.16089755 5.58044878 0.51 0.6024
SE*SBC 2 53.56728618 26.78364309 2.44 0.0904
AGE«NC 5 110.70640789 22.14128158 2.02 0.0789
AGE*LOC 1 2.26864425 2.26894425 0.21 0.6499
A6E*BCAT 3 75.48608218 25.1^02739 2.29 0.0801
AGE*GEN 1 9.26992578 9.26992578 0.84 0.3594
AGE*SCC 1 4.68989118 4.68989118 0.43 0.5142
AGE*SE 1 12.02409499 12.02409499 1 .10 0.2968
AGE*SEC 2 24.56915874 12.28457937 1 .12 0.3290
AGE 0 0.00000000

General Linear Models Procedure 
Class Level Information

Class

GBI

SE

Levels

2

2

Values 

0 1 

0 1

Number of observations in data set = 242

Dependent Variable: TS

Source

Model

Error

Corrected Total

OF

2

239

241

R-Square

0.073675

General Linear Models Procedure

Sum of Squares 

223.06481571 

2804.60460578 

3027.66942149 

C.V.

21.13706

Mean Square F Value 

111.53240785 9.50

11.73474730

Root MSE 

3.42560174

Pr > F 

0.0001

TS Mean 

16.20661157

Source

GBI
SE

OF

1
1

Type I SS

182.59409681
40.47071890

Mean Square F Value

182.59409681
40.47071890

15.56
3.45

Pr > F

0.0001
0.0545
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General Linear Models Procedure
Class Level Information

Class

GBH

SE

Levels

2

2

Values 

0 1 

0 1

Number of observations in data set - 242

Dependent Variable: TS

Source

Model

Error

Corrected Total

OF

2

239

241

R-Square 

0.073675

General Linear Models Procedure

Sum of Squares 

223.06481571 

2804.60460578 

3027.66942149 

C.V.

21.13706

Mean Square F Value 

111.53240785 9.50

11.73474730

Root MSE 

3.42560174

Pr > F 

0.0001

TS Mean 

16.20661157

Source

SE
GEN

OF

1
1

Type I SS

52.77019668
170.29461903

Mean Square F Value

52.77019668
170.29461903

4.50
14.51

Pr > F

0.0350
0.0002
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General Linear Models Procedure
Class Level Information

Class Levels Values

WC 5 1 2 3 4

LOC 2 0 1

SCAT 4 0 1 2 3

GEN 2 0 1

see 2 0 1

SE 2 0 t

SEC 3 0 1 2

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: AS

Source OF Sum of Squares Mean Square F Value Pr > F

Model 82 1433.08239644 17.47661459 1 .43 0.0279

Error 159 1941.36801678 12.20986174

Corrected Total 241 3374.45041322

R-Square C.V. Root MSE AS Mean

0.424686 20.89477 3.49426126 16.72314050

Source OF Type I SS Mean Square F Value Pr > F

WC 4 80.86960602 20.21740150 1 .66 0.1629
SCAT 3 105.41211653 35.13737218 2.88 0.0379
LOC 1 2.53192876 2.53192876 0.21 0.6495
GEN 1 49.12259206 49.12259206 4.02 0.0466
see 1 19.69786263 19.69786263 1.61 0.2059
SE 1 46.82863763 46.82863763 3.84 0.0519
SEC 2 11.54263633 5.77131817 0.47 0.6242
WC-BCAT 10 142.42647381 14.24264738 1.17 0.3173
WC*LOC 4 29.73932567 7.43483142 0.61 0.6568
WC*GEN 4 57.77805186 14.44451297 1.18 0.3204
WC*SCC 4 78.00962254 19.50240564 1.60 0.1776
L0C*8CAT 3 112.92168204 37.64056068 3.08 0.0291
LOC*GBI 1 1.07839909 1.07839909 0.09 0.7667



163

LOC*SCC 1 56.85366772 58.85366772 4.82 0.0296
BCAT*GEN 3 18.18897961 6.06299327 0.50 0.6852
8CAT*SCC 2 10.29398463 5.14699732 0.42 0.6568
GEN*SCC 1 5.73360492 5.73360492 0.47 0.4942
WC*SE 4 53.60771431 13.40192856 1.10 0.3597
mC*8EC 7 133.65754730 19.09393533 1.56 0.1499
LOC*SE 1 6.35444124 8.35444124 0.68 0.4094
LOC*SEC 2 32.68404245 16.34202122 1.34 0.2652
GEN*SE 1 24.68284032 24.68284032 2.02 0.1570
GEN-SBC 2 37.72556902 18.88278451 1.54 0.2165
SCC*SE 1 27.69496023 27.69496023 2.27 0.1340
SCC*SEC 2 5.04864565 2.52432282 0.21 0.8134
SE'SEC 2 43.00025792 21.50012696 1.76 0.1752
AGE 1 42.83059113 42.83059113 3.51 0.0629
AGE*«C 4 86.09722172 21.52430543 1.76 0.1389
AGE*LOC 1 3.53906558 3.53906558 0.29 0.5911
A££*0CAT 3 53.82682116 17.94227372 1.47 0.2249
A6E*QEN 1 15.20121969 15.20121989 1.24 0.2662
AGE*SCC 1 2.69320041 2.89320041 0.24 0.6271
AGE*SE 1 1.56057811 1.56057611 0,13 0.7212
Aœ*SEC 2 29.64849796 14.82424898 1.21 0.2997

General Linear Models Procedure 
Class Level Inforeatlon

Class Levels Values
LOC 2 0 1
SCAT 4 0 12 3
GBI 2 0 1
see 2 0 1

Number of observations in data set = 242 

General Linear Models Procedure
Dependent Variable: AS

Source OF Sum of Squares Mean Square F Value Pr > F

Model 10 331.86045256 33.18604526 2.52 0.0068

Error 231 3042.58996066 13.17138511

Corrected Total 241 3374.45041322

R-Square C.V. Root MSE AS Mean

0.098345 21.70191 3.62924029 16.72314050

Source OF Type I SS Mean Square F value Pr > F
BOAT 3 92.24308213 30.74769404 2.33 0.0747
LOC 1 5.26260207 5.26260207 0.40 0.5279
GBI 1 62.79337123 62.79337123 4.77 0.0300
see 1 21.27093610 21.27093610 1.61 0.2051
L0C*BCAT 3 110.85413541 36.95137847 2.81 0.0405
LOC'SCC 1 39.43632563 39.43632563 2.99 0.0649
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General Linear Models Procedure
Class Level Information

Claes

LOC

SCAT

GBI

Levels

2

4

2

Values 

O 1

0 1 2  3 

0 1

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: AS

Source OF Sum of Squares Mean Square F Value Pr > F

Model 8 276.05715247 34.50714406 2.59 0.0098

Error 233 3098.39326075 13.29782515

Corrected Total 241 3374.45041322

R-Square C.V. Root MSE AS Mean

0.081808 21.80582 3.64661832 16.72314050

Source OF Type I SS Mean Square F Value Pr > F

SCAT 3 92.24308213 30.74769404 2.31 0.0768
LOC 1 5.26260207 5.26260207 0.40 0.5299
GBI 1 62.79337123 62.79337123 4.72 0.0308
LOC*BCAT 3 115.75809704 38.58603235 2.90 0.0357
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General Linear Models Procedure
Class Level Information

Class Levels Values

me 5 1 2 3 4

LOC 2 0 1

SCAT 4 0 1 2 3

GEN 2 0 1

see 2 0 1

SE 2 0 1

SEC 3 0 1 2

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: US

Source OF Sum of Squares Mean Square F Value Pr > F

Model 82 1609.95212600 19.63356251 1.69 0.0025

Error 159 1846.72555995 11.61462616

Corrected Total 241 3456.67768595

R-Square C.V. Root MSE US Mean

0.465751 20.54663 3.40802379 16.58677686

Source OF Type I SS Mean Square F Value Pr > F

me 4 79.47862660 19.86965665 1.71 0.1502
SCAT 3 53.23896648 17.74632216 1.53 0.2094
LOC 1 0.45772056 0.45772056 0.04 0.8429
GBI 1 96.00229268 96.00229268 8.27 0.0046
see 1 7.99079226 7.99079226 0.69 0.4081
SE 1 45.35285695 45.35285695 3.90 0.0509
SBC 2 31.00206184 15.50103092 1.33 0.2662
WC*BCAT 10 215.92099056 21.59209906 1.86 0.0547
MC»LOC 4 58.14583410 14.53645852 1.25 0.2914
MC«GEM 4 42.43371994 10.60842999 0.91 0.4577
me*scc 4 69.55989627 17.38997407 1.50 0.2055
LOC»BCAT 3 71.69580431 23.89860144 2.06 0.1080
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LOC*GBf 1 0.09351043 0.09351043 0.01 0.9286
LOC*SCC 1 17.88916213 17.88916213 1.54 0.2164
BCAT*6BI 3 42.83134972 14.27711657 1.23 0.3010
BCAT*SOC 2 16.30112819 8.15056409 0.70 0.4972
GEN*SCC 1 5.55288491 5.55288491 0.48 0.4903
NC*SE 4 40.15228346 10.03807086 0.86 0.4868
NC*SBC 7 108.05672997 15.43667571 1.33 0.2396
LOC*SE 1 33.49486031 33.49486031 2.88 0.0914
LOC»SEC 2 22.29864046 11.14932023 0.96 0.3851
GEN*SE 1 32.01284139 32.01284139 2.76 0.0988
GB1*SEC 2 84.08791392 42.04395696 3.62 0.0290
SCC*SE 1 16.71549528 16.71549528 1.44 0.2321
SCC*SEC 2 9.90117012 4.95058506 0.43 0.6537
SE*SEC 2 67.50433746 33.75216873 2.91 0.0576
AGE t 76.49967967 76.48967967 6.59 0.0112
A6E*NC 4 85.06566850 21.26641713 1.83 0.1254
AGE*LOC 1 0.54569218 0.54569218 0.05 0.8287
ASE*BCAT 3 93.63634963 31.21211654 2.69 0.0484
AGE*GBi 1 6.70633152 6.70633152 0.58 0 .4 4 8 S
A6E*SCC 1 3.28666471 3.28666471 0.28 0.5955
ASE*SE 1 21.51469670 21.51469670 1.85 0.1754
AGE*SEC 2 54.52517280 27.26258640 2.35 0.0969

General Linear Models Procedure 
Class Level Information

Class
BOAT
GSi
SE
SBC

Levels
4
2
2
3

Values 
0 1 2  3 
0  1 
0 1 
0 t 2

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

Dependent Variable: US
Source OF Sum of Squares Mean Square F Value Pr > F

Model 12 421.51653948 35.12637829 2.65 0.0024

Error 229 3035.16114647 13.25397881

Corrected Total 241 3456.67768595

R-Square C.V. Root MSE US Mean

0.121943 21.94882 3.64060143 16.58677686

Source OF Type I SS Mean Square F Value Pr > F
8CAT 3 42.93487396 14.31162465 1 .08 0.3584
GBI 1 116.74340448 116.74340448 8.81 0.0033
SEC 2 31.12662537 15.56331269 1.17 0.3109
gbi*sec 2 71.57923676 35.78961838 2.70 0.0693
AGE 1 64.82071550 64.82071550 4.89 0.0280
AGE*8CAT 3 94.31168341 31.43722780 2.37 0.0712
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General Linear Models Procedure
Class Level Information

Class

GBi

Levels

2

Values 

0 1

Number of observations in data set - 242

Dependent Variable: US 

Source OF

Model 2

Error 239

Corrected Total 241

R-Square 

0.032658

General Linear Models Procedure

Sum of Squares

112.88871630

3343.78896965

3456.67768595 

C.V.

22.55062

Mean Square F Value Pr > F

56.44435815 4.03 0.0189

13.99074883

Root MSE 

3.74042094

US Mean

16.58677686

Source

GEN
AGE

OF

1
1

Type I SS

110.546084Z*
2.34263208

Mean Square F Value

110.54608422
2.34263208

7.90
0.17

Pr > F

0.0053
0.6828
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General Linear Hodele Procedure 
Class Level Information

Class

GEN

Levels

2

\talues 

0 1

Number of observations in data set = 242

Dependent Variable: US 

Source OF

Model 2

Error 239

Corrected Total 241

R-Square 

0.032658

General Linear Models Procedure

Sum of Squares

112.88871630

3343.78896965

3456.67768595 

C.V.

22.55062

Mean Square F Value Pr > F

56.44435815 4.03 0.0189

13.99074883

Root MSE 

3.74042094

US Mean

16.58677686

Source

AGE
QBf

OF

1
1

Type I SS

1.53734813
111.35136817

Mean Square F Value

1.53734813 
111.35136817

0.11
7.96

Pr > F

0.7406
0.0052
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General Linear Models Procedure
Class Level Inforeatlon

Class Levels Values

me 5 1 2 3 4

LOC 2 0 1

BCAT 4 0 1 2 3

GEN 2 0 1

see 2 0 1

SE 2 0 1

SEC 3 0 1 2

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: OS

Source OF Sum of Squares Mean Square F Value Pr > F

Model 82 958.23365722 11.68577631 0.89 0.7111

Error 159 2078.04733452 13.0^48009

Corrected Total 241 3036.28099174

R-Square C.V. Root MSE OS Mean

0.315595 40.72961 3.61517359 8.87603306

Source OF Type I SS Mean Square F Value Pr > F

WC 4 18.03904698 4.50976175 0.35 0.8472
BCAT 3 56.81332744 18.93777581 1.45 0.2306
LOC 1 0.57439364 0.57439364 0.04 0.8342
&SH 1 53.46709117 53.46709117 4.09 0.0448
see 1 0.43570897 0.43570897 0.03 0.8554
SE 1 3.27912612 3.27912612 0.25 0.6171
SEC 2 50.24506432 25.12253216 1.92 0.1497
WC*BCAT 10 75.10951275 7.51095127 0.57 0.8329
WC*LOC 4 55.61094349 13.90273712 1.06 0.3764
WC*GBi 4 9.61837154 2.40459288 0.18 0.9465
WC*SCC 4 45.77416904 11.44354226 0.88 0.4800
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LOC*BCAT 3 42.92355558 14.30785186 1.09 0.3531
LOC*GEN 1 12.89874366 12.89874368 0.99 0.3220
LOC*SCC 1 12.24389768 12.24389768 0.94 0.3346
BCAT*QBI 3 27.60479013 9.20159671 0.70 0.5509
BCAT«SCC 2 13.26884923 6.63442461 0.51 0.6029
GEN*SCC 1 0.92464075 0.92494075 0.07 0.7906
WC*SE 4 33.08142689 8.27035672 0.63 0.6398
WC*SEC 7 36.83314312 5.26187759 0.40 0.8996
LOC*SE 1 14.35258330 14.35258330 1.10 0.2963
Loc*sec 2 14.44464554 7.22232277 0.55 0.5765
GEN*SE 1 0.59209425 0.59209425 0.05 0.8317
GEN*SEC 2 6.01530947 3.00765473 0.23 0.7947
SCC*SE 1 7.31688925 7.31688925 0.56 0.4554
SCC*SEC 2 68.67559159 34.33779579 2.63 0.0754
SE*SEC 2 2.51511215 1.25755607 0.10 0.9083
AGE 1 6.10245653 6.10245653 0.47 0.4954
A6E*WC 4 139.01451257 34.75362814 2.66 0.0348
AGE*LOC 1 36.51090677 36.51090677 2.79 0.0966
AGE*BCAT 3 24.94683882 8.31561294 0.64 0.5927
AGE»GEN 1 24.75786328 24.75786328 1.89 0.1706
A6E*SCC 1 0.02804344 0.02804344 0.00 0.9631
A6E*SE 1 35.95796375 35.95796375 2.75 0.0991
AGE*SEC 2 28.25673902 14.12836951 1.08 0.3417

Dependent Variable: OS

General Linear Models Procedure 
Class Level Information

Class

NC
GEN

Levels

5
2

Values

1 2 3 4 5 
0 1

Number of observations in data set = 242 

General Linear Models Procedure

Source OF Sum of Squares Mean Square F Value Pr > F

Model 10 97.03386268 9.70338627 0.76 0.6647

Error 231 2939.24712905 12.72401355

Corrected Total 241 3036.28099174

R-Square C.V. Root MSE OS Mean

0.031958 40.18770 3.56707353 8.87603306

Source OF Type I SS Mean Square F Value Pr > F
WC 4 18.03904698 4.50976175 0.35 0.8408
GB* 1 18.99358408 18.99358408 1.49 0.2230
AGE 1 43.57855967 43.57855967 3.42 0.0655
AGE*WC 4 16.42267195 4.10566799 0.32 0.8626
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General Linear Models Procedure 
Class Level Information

Class

WC

GEN

Levels

5

2

Values 

1 2 3 4 5 

0 1

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: OS

Source OF Sum of Squares Mean Square F Value Pr > F

Model 10 97.03386268 9.70338627 0.76 0.6647

Error 231 2939.24712905 12.72401355

Corrected Total 241 3036.28099174

R-Square C.V. Root MSE OS Mean

0.031958 40.18770 3.56707353 8.87603306

Source OF Type I SS Mean Square F Value Pr > F

GEN 1 12.42990948 12.42990948 0.98 0.3240
WC 4 24.60272157 6.15068039 0.48 0.7479
AGE 1 43.57855967 43.57855967 3.42 0.0655
AGE*WC 4 16.42267195 4.10566799 0.32 0.8626
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General Linear Models Procedure
Class Level Inforeatlon

Class Levels Values

me 5 1 2 3 4

LOC 2 0 1

BCAT 4 0 1 2 3

GBI 2 0 1

see 2 0 1

SE 2 0 1

SEC 3 0 1 2

Number of observations in data set = 242

General Linear Models Procedure 

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

Source OF Sum of Squares Mean Square F Value Pr > F

Model 82 13902.13893328 169.53827967 1.44 0.0268

Error 159 18773.58420722 118.07285665

Corrected Total 241 32675.72314050

R-Square C.V. Root MSE CS Mean

0.425458 26.73721 10.86613347 40 .64049587

Source OF Type I SS Mean Square F Value Pr > F

me 4 560.45821702 140.11455425 1.19 0.3188
BCAT 3 496.70633741 165.56877914 1 .40 0.2442
LOC 1 13.57127109 13.57127109 0.11 0.7350
GBi 1 1295.87022688 1295.87022688 10.98 0.0011
see 1 82.25125437 82.25125437 0.70 0.4052
SE 1 520.54082228 520.54082228 4.41 0.0373
SEC 2 451.41514739 225.70757370 1.91 0.1512
WC*BCAT 10 1510.68415590 151.06841559 1.28 0.2462
mC*LOC 4 691.72066452 172.93016613 1.46 0.2155
mc*GBi 4 577.00322376 144.25080594 1.22 0.3038
WC*SCC 4 285.32582537 71.33145634 0.60 0.6602
LOC*BCAT 3 860.18930940 286.72976980 2.43 0.0674
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LOC*œN 1 11.20604957 11.20804957 0.09 0.7584
LOC*SCC 1 175.63834234 175.63834234 1.49 0.2244
8CAT*GBt 3 564.81400891 194.93800297 1.65 0.1798
BCAT*SCC 2 45.92527990 22.96263995 0.19 0.8235
GB#*SCC 1 31.65583807 31.65583807 0.27 0.6053
WC*SE 4 408.64185918 102.16046479 0.87 0.4863
WC*SEC 7 1067.66258269 152.52322610 1.29 0.2576
LOOSE 1 54.72520202 54.72520202 0.46 0.4970
LOOSEC 2 212.86176635 106.43088318 0.90 0.4081
GEN*SE 1 274.21879313 274.21879313 2.32 0.1295
6Bf*SEC 2 506.46249665 253.23124833 2.14 0.1205
SCC*SE 1 76.81582123 76.81582123 0.65 0.4211
SCOSEC 2 93.86139051 46.93069525 0.40 0.6727
SE*SEC 2 541.23815085 270.61907543 2.29 0.1044
AQE*WC 5 1185.60832252 237.12166450 2.01 0.0803
A6E*L0C 1 3.67172208 3.67172208 0.03 0.8602
A6E*BCAT 3 667.89468075 222.63156025 1.89 0.1342
ASE*QBI 1 210.50862746 210.50862746 1.78 0.1837
ABE*SCC 1 1.39424072 1.39424072 0.01 0.9136
A6E*SE 1 235.67464411 235.67464411 2.00 0.1597
A6E*SEC 2 165.92065882 82.96032941 0.70 0.4968
AGE 0 0.00000000
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General Linear Models Procedure 
Class Level Inforeatlon

Class

GSi

SB

Levels

2

2

Values 

0 1 

0 1

Nuiber of observations in data set = 242

General Linear Models Procedure

Dependent Variable: CS 

Source OF

Model 2

Error 239

Corrected Total 241

R-Square 

0.054961

Sue of Squares 

1795.90493560 

30879.81620489 

32675.72314050 

C.V. 

27.96916

Mean Square F Value Pr > F

897.95246780 6.95 0.0012

129.20426027

Root MSE 

11.36680519

CS Mean 

40.64049587

Source

GEN
SE

OF

1
1

Type I SS

1350.95950413
444.94543147

Mean Square F Value Pr > F

1350.95950413 10.46 0.0014
444.94543147 3.44 0.0507
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General Linear Models Procedure 
Class Level Information

Class

GEH

SE

Levels

2

2

Values 

0  1 

0 1

Number of observations in data set = 242

General Linear Models Procedure

Dependent Variable: CS 

Source OF

Model 2

Error 239

Corrected Total 241

R-Square 

0.054961

Sum Of Squares 

1795.90493560 

30879.81820489 

32675.72314050 

C.V. 

27.96916

Mean Square F Value Pr > F

897.95246780 6.95 0.0012

129.20426027

Root MSE 

11.36680519

CS Mean 

40.64049587

Source

SE
G at

OF

1
1

Type I SS

554.14312327 
1241.76181233

Mean Square F Value

554.14312327 
1241.76181233

4.29
9.61

Pr > F

0.0394
0.0022



IMAGE EVALUATION 
TEST TARGET (Q A -3 )

y

%

1.0

i.i

125

ISA

1.25 1.4

150m m

V

/

' /

%
/4 P P L IE O  ^  IIVMGE . In c

- =  1653 E ast M ain s tre e t 
- = • • •  Rochester. NY 14609 USA 

Phone: 71& 482-0300 
-----------------Fax: 716^288-5989

e ‘993. Appiad Imago. Inc.. AI Hghls Rasanod


