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I 

Abstract 

OUTCOME EVALUATION OF AN INTERDSICPLINARY CARE MODEL FOR CHILDREN WITH CYSTIC 

FIBROSIS 

Under the supervision of Associate Professor Mary Ellen Murray 

At the University of Wisconsin-Madison 

Cystic Fibrosis (CF) is a life-limiting, autosomal recessive inherited disease that affects 

approximately 30,000 individuals in the United States. Health problems of children with CF 

tend to be complex, requiring specialty health services. Children with CF are cared for in CF 

Care Centers, where an interdisciplinary care team addresses these needs. The Cystic Fibrosis 

Foundation (CFF) recommends specific Clinical Practice Guidelines be applied to all patients 

with CF. A major gap in the CF literature is evidence of guideline application results on health 

outcomes. 

The purpose of this study was to examine the influence of an interdisciplinary care 

model and CFF Care Guideline application on clinical outcomes for children with CF. The 

theoretical foundation for this research was The Chronic Care Model (Wagener, 2001) which is 

an organizing framework for improving chronic illness care. The model is based on the 

assumption that quality care requires an approach that takes into account patient, provider and 

system level interventions. 

This was a longitudinal cohort study using applied program evaluation methods. A 

secondary analysis was done of a subset of the Cystic Fibrosis Foundation (CFF) Patient Registry 

data for YRs 2006 and 2007 (children ages 6-17). Cases were matched by unique patient ID 

between years. Descriptive, exploratory and multiple regression modeling were done to 
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identify influences on the clinical outcomes of Forced Expiratory Volume percent predicted 

(FEVi % predicted) and Body Mass Index (BMI) Percentile. Predictors (application of Annual 

Care Guidelines and distinct discipline contacts) from YR 2006 were compared to clinical 

outcomes from YR 2007 on matched cases. Sample size n= 5726. 

The results showed that subjects who were most likely to receive annual care 

guidelines, and those most likely to receive more distinct discipline contacts, showed poorer 

clinical outcomes, even when controlling for acuity. Recommendations for future studies 

include investigating evidence for CFF Consensus Guidelines, as well as patient acuity measures 

on clinical outcomes. Further, interdisciplinary care processes need to be studied to examine 

the full impact of this care model. 
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Chapter One: Introduction 

Overview of the Problem 

The care of children with Cystic Fibrosis (CF) poses significant challenges for healthcare 

providers and families, and has major implications for insurers and health policy. The complex 

healthcare needs of this special population are often managed by Interdisciplinary Healthcare 

Teams (IHCT) that attempt to coordinate clinical expertise in meeting the care needs of these 

children and their families. In addition, consensus care guidelines promoted by the Cystic 

Fibrosis Foundation (CFF) for all patients with CF are applied when care is provided through 

designated CF Centers. Children with CF once had life spans that rarely extended beyond 

childhood. As prognoses and life expectancies for children with CF improve, utilization of 

health services increases. Research is needed to examine efficient and effective models of care, 

and recommended care guidelines, in servicing complex needs shared by children with cystic 

fibrosis. 

Background and Significance 

Cystic Fibrosis (CF) is a life-limiting, autosomal recessive inherited disease with an 

estimated incidence of 1 per 2000 to 3000 births per year (Savage, Beirne, Ni Chroninin, Duff & 

Fitzgerald, 2009). Transmitted through a recessive gene from both parents, CF manifests in 

pancreatic insufficiency and impaired mucociliary clearance which leads to malabsorption 

(failure to thrive), as well as recurrent chest bronchiectasis and chest infections (Savage et al., 

2009). It affects approximately 30,000 individuals in the United States (U.S.). Eighteen 

thousand (60 percent) of these individuals are children under the age of eighteen. 

Approximately 1,000 new cases of CF are diagnosed each year (Cystic Fibrosis Foundation [CFF], 
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2007). Many of these new cases are identified through state newborn screening programs, 

leading to earlier diagnosis and treatment of this disease than in decades past. 

Cystic Fibrosis was first identified in the literature in 1938 (Andersen, 1938). In the 

1950's, few children with cystic fibrosis lived to age five or six (Elborn, 1998). Today, advances 

in research and medical treatments have further enhanced and extended life for children and 

adults with CF (Davis et al., 1996). Many people with CF are now living into their 30s and 40s. 

Children are being diagnosed earlier due to routine newborn screening tests in many states, 

with more than 70% of patients diagnosed by the age of two (CFF, 2007). 

Patients with CF have multiple needs for specialty care. This is due to the genetic 

defect in CF, which results in thick, viscous secretions from tissues such as lungs, pancreas, liver, 

intestine and the reproductive tract (Davis, Drumm & Konstan, 1996; Elborn, 1998; Doershuk, 

2001). A disease resulting in multi-system problems, CF requires care from several disciplines. 

To provide this care in a coordinated manner, the Cystic Fibrosis Foundation (CFF) promotes 

interdisciplinary team care for patients with CF because it believes that it is the best care model 

to meet complex needs. Coordinated team care is promoted in both "well" and "illness" states 

of CF patients, as complex needs affect both groups. 

Cystic Fibrosis Foundation. The Cystic Fibrosis Foundation (CFF) was organized in 1977. 

One of the Foundation's roles is "to promote a uniform level of care and teaching services at CF 

Care Centers, and to provide a general framework for good patient care through application of 

standard care guidelines based on published consensus documents" (CFF, 1997). CFF Annual 

Care Guidelines are expected to be applied to all patients receiving care at a Cystic Fibrosis Care 

Center site. Initially, these guidelines were developed in reaction to the growing trend of 
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managed care in the US, in an effort to protect the level of care required by CF patients (CFF, 

1997). These guidelines include coordinated care through an interdisciplinary team, as well as 

minimal recommended testing and interventions for all patients on an annual basis. There are 

currently 117 CF Care Centers in the US (CFF, 2009). The CF Care Guidelines are defined in 

Chapter 3. 

CFF Standards of Care. Application must be made to the Cystic Fibrosis Foundation 

(CFF) to become a CF Care Center. Reporting of annual, episode and visit care is done on every 

patient seen through CF Centers. Reporting is aggregated at the National CFF, where Center 

benchmarks for application of Care Guidelines and patient outcomes are monitored. Quality 

improvement and benchmarking between Care Centers has been described elsewhere (Quinton 

& O'Connor, 2007). 

Care Center reports are available since 1992. Criteria for CF Center accreditation exist 

for service availability (which includes patient access to various disciplines), care coordination, 

and care delivery provided by an interdisciplinary team meeting regularly to discuss common 

patient goals. It is estimated that 85% of individuals diagnosed with CF receive specialty care 

through CF Care Centers (CFF, 2008). Of these, 14,560 were children under the age of 18 

reported in 2007 to the CFF through CF Care Centers (CFF, 2008). 

Evidence for Consensus Documents. Consensus documents for care guidelines exist for 

many diseases, including CF. Care or practice guidelines are used to set a standard of care and 

serve as a reference for all CFF accredited care centers (CFF, 2008). Evidence-based guidelines 

are developed based on systematic review(s) of the best available evidence, whereas 

consensus-based guidelines are developed based primarily on the opinions and experiences of 
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experts in CF care (CFF, 2010). Development of CF care guidelines involves a steering 

committee representing various stakeholders including various health disciplines providing care 

for people with CF, research methodologists, as well as members of the CF community 

including a parent of a child with CF, and a person with CF (CFF, 2010). Two standing guideline 

committees for CF include Pulmonary and Nutrition. The guideline development process is 

described elsewhere (CFF, 2010). 

Evidence for Care Coordination. Interdisciplinary care is a coordinated care model. 

Care coordination occurs when a specified care plan is implemented by a variety of service 

providers and program in an organized fashion (Ziring et al., 1999). It involved identification, 

assessment, prioritization and monitoring patient needs (AAP, 2004; MCHB, 2007). There is a 

growing awareness among care providers for the complexity of coordinating care and resources 

to achieve positive health outcomes for children and families through medical homes (van Dyck, 

2003; Strickland, McPherson, Weissman, van Dych, Huang & Newacheck, 2004; Nutting, 

Crabtree, Miller, Strange, Stewart & Jaen, 2011), particularly when children have multiple 

health problems and co-morbidities. One proposed solution is the use of interdisciplinary 

health care teams (IHCT) to coordinate and deliver care to patients with complex conditions 

(Grumbach & Bodenheimer, 2004; Strelnick, Swiderski, Fomari, et al., 2008). Although the care 

model promoted by the CFF for all CF Care Centers is interdisciplinary, the evidence showing 

that this model improves patient outcomes is lacking in the CF literature. 

Examples cited in the literature for children requiring subspecialty services involve care 

provided by interdisciplinary care teams (IHCT) that focus on care coordination, access to 

specialized healthcare services, and community and transitional care planning (MCHB, 2007; 



5 

Pless et al., 2010). Care provision success in this area has been largely diagnosis-specific, with 

notable examples including the care of children with asthma (Walders, Kercsmar, Schluchter, 

Redline, Kirchner & Drotar, 2006), childhood-onset diabetes (Bethell, Read, Stein, Blumbeg, 

Wells & Newacheck, 2002; Melzer, Richards & Covington, 2004; Willens, Cripps, Wilson, Wolff & 

Rothman, 2011), as well as spina bifida and neurodevelopmental disabilities (McClelland & 

Sands, 1993; Lakin, White & Appleton, 2010). Models of health care practice, and how they are 

differentiated, can be found in Table One. Further, a detailed description of IHCT literature can 

be found in Chapter Two. 

Cost of Care Coordination. Children with chronic health conditions and multiple co

morbidities have the potential for higher healthcare costs (Newacheck & Halfon, 1998; Weiss, 

Bust & Sullivan, 2000; AAP, 2004; Honberg, McPherson, Strickland, Gage & Newacheck, 2005). 

Interdisciplinary care, as a health service model, may appear more expensive than alternative 

care delivery options such as those with a single provider due to the number of disciplines and 

resources involved. Alternatively, if care provision for complex conditions is not coordinated, 

fragmented and substandard care can contribute to increased costs and errors (Forrest, 

Simpson & Clancy, 1997; Cowan, Shapiro, Hayes, Afifi, Vazirani, Ward et al., 2006). 

The higher the health resource utilization, the higher the potential cost of care over a 

lifetime (Aday, Begley, Lairson & Slater, 1998; Drummond, Sculpher, Torrance, O'Brien & 

Stoddart, 2005; Borger, Smith & Truffer, 2006). Consequently, it is useful to know where and 

how care is actually provided, and what the outcomes are of care provided in different settings. 

Examining the application of interdisciplinary care in an ambulatory setting to clinical outcomes 

of such care is one example of such research. 



Table 1: Models of Health Care Practice 
Model Name 
Parallel 

Consultative 

Collaborative 

Coordinated 

Multidisciplinary 

Interdisciplinary 

Transdisciplinary 

Integrative 

Medical Home 

Characteristics 
Health care practitioners working independently, performing within 
his/her defined scope of practice; sometimes referred to as 
unidisciplinary 
Expertise shared from one professional to another; sometimes referred 
to as intradisciplinary 
Practitioners who normally practice independently, share information 
on a patient being treated by each of them 
Care given by members of a team with a formalized administrative 
structure and communication of patient information coordinated by a 
case manager; team members typically gathered to provide a specific 
therapy or treat a specific disease 
Care by teams with a team leader; each individual member continues 
to make their own decisions and recommendations which may or may 
not be incorporated by the leader 
An integrated approach in which members of a team actively 
coordinate care and services across disciplines with common goals. 
Team members consistently collaborate to solve patient problems that 
are too complex to be solved by one discipline or many disciplines in 
sequence. Leadership is shared that is appropriate to the presenting 
problem. Members accept and capitalize on disciplinary differences, 
confrontation, differential power, and overlapping roles; sometimes 
referred to as interprofessional 
Involves team members from different disciplines who share 
knowledge and skills where traditional boundaries between professions 
become less rigid, allowing members of the team to work on problems 
not typically encountered by or seen as the responsibility of their 
discipline 
Consists of interdisciplinary blending of conventional, complementary 
and alternative health care based on core values and vision of treating 
the "whole" person 
A partnership approach with families to provide health care that is 
accessible, family centered, coordinated, comprehensive, continuous, 
compassionate and culturally effective; the concept of Medical Home 
implies an oversight involving knowledge of all care needs and health 
services for the child and family; promoted by the American Academy 
of Pediatrics (AAP). 

Adapted from (Ray, 1998; Drinka & Clark, 2000; Boon, et al., 2004; AAP, 2004; MCHB, 2006) 
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Implications for Research 

Children and adolescents ages 0-17 constitute 73 million individuals in the US, or one-

fourth of the nation's population (AHRQ, 2005). Children with Cystic Fibrosis fall into the 

category of Children with Special Healthcare Needs (CSHCN). Defined as those who have, or are 

at increased risk for, chronic physical, developmental, behavioral, or emotional conditions that 

demand specialized and coordinated health services to achieve optimal health outcomes 

(McPherson, Arngo, Fox, Lauver, McManus, Perrin et al., 1998; MCHB, 2007; van der Lee, 

Mokkink, Grootenhuis, Heyman & Offringa et al., 2007), CSHCN comprise over 19 percent of all 

children in the U.S., they accounted for nearly 45 percent of total expenditures for children's 

health care (AHRQ, 2005). 

CSHCN, such as CF, tend to have complex health problems, requiring generalist and 

specialist health service capabilities in many service areas (Weller, Minkovitz & Anderson, 2003; 

Gupta, O'Connor & Quezada-Gomez, 2004; Berman, Rannie, Moore, Elias, Dryer & Jones, 2005). 

Children with these needs place significant demands on families as well as on community, 

educational and health services. Therefore, when examining utilization and costs of health 

services in the United States (US), it is important to examine services to CSHCN, such as CF. 

Care models. Care models have been studied with several diagnostic categories. 

Research has shown that parent, child and provider satisfaction increases with collaborative, 

interdisciplinary health care programs for CSHCN (Naar-King & Siegel, 2002). However, access 

to IHCT models is not uniform throughout the US (van Dyck, McPherson, Strickland et al., 2002). 

With chronic care consuming an increased proportion of health care budgets (Newacheck et al., 

2004; Borger, et al., 2006), development of and reimbursement for IHCT services will require a 
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growing investment as life expectancies for children with chronic diseases increase 

(Newacheck et al., 2004; Perrin, Bloom & Gortmaker, 2007). Evidence supporting optimal 

clinical outcomes and client and family satisfaction resulting from coordinated quality care of 

children by IHCT teams is needed (Pless, et al., 2010), as much of the literature reporting 

research in IHCT services reflects efforts in adult populations (Hearn & Higginson, 1998; 

Wadhwa & Lavizzo-Mourey, 1999; Kasper, Gerstenblith, Hefter et al., 2002; Hedrick, Chaney, 

Felker et al., 2003; Hart-Hughes, Quigley, Bulat, Palacios & Scott, 2004; Hays, Eastwood, 

Kotterman et al., 2006; Willens et al., 2011). Research involving outcomes of care delivery 

models for CSHCN has significant implications for health service planners, payers of care and 

health policy (Chevarley, 2005). 

Care Guidelines. The CFF Annual Care Guidelines are built on consensus documents, and 

are benchmarked annually between CF Centers (CFF, 2007; 2010). Developed on the opinions 

and experiences of experts, these Care Guidelines (outlined in Chapter Three) are promoted by 

the CFF for "standard care" in all 117 CF Care Centers. This study is an attempt to examine 

evidence for the effectiveness of these consensus guidelines and to examine the effect of an 

interdisciplinary model of care on patient outcomes of children with CF receiving care through a 

CF Care Center. 
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Research Purpose & Aims 

The purpose of this study was to examine the influences of IHCT care and CFF Care 

Guideline application on clinical outcomes for children with CF. The aims for this study were to 

determine whether: 

1. Adherence to annual care guidelines promoted by the Cystic Fibrosis Foundation is 

associated with improved clinical outcomes (FEVi% predicted and BMI Percentile) in 

children with CF. 

2. Application of an Interdisciplinary Health Care Team (IHCT) model for children with CF 

receiving care through CFF Care Centers is associated with improved clinical outcomes 

(FEN/,% predicted and BMI Percentile). 

Methods are further described in Chapter Three. 

Conceptual Limitations 

A broadly accepted theoretical framework of Interdisciplinary Care is lacking. Authors 

who have done systematic reviews (Halstead, 1976; Schofield & Amodeo, 1999; San Martin-

Rodrigues, Begulieu, D'Amour, Ferrada-Videla etal., 2005; Lemieux-Charles & McGurie, 2006; 

Bosche, Faber, Cruijsberg, Voerman, Leatherman, Grol, et al., 2009) all found that in general, 

the IHCT literature shows poor methodological quality and the lack of rigorous 

conceptualization of the team processes, dimensions, and outcomes measurement. A detailed 

account of the various theory components used in studying IHCT can be found in Chapter Two. 

Although some literature exists that examines components of interdisciplinary care, such as 

team functioning and communication patterns (Fiorelli, 1998; Schlessinger, 1990; McClelland & 

Sands, 1993; Drinka, Miller & Goodman, 1996; Lictenstein, Alexander, Jinnett & Ullman, 1997; 
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Lictenstein, Alexander, McCarthy & Wells, 2004; Flaherty, 2004; Shortell, Marsteller, Lin, 

Pearson, Wu, Mendel et al., 2004; Verhoef, Toussaint, Putter, Swetsloot-Schonk & Vliet Vieland, 

2005), a comprehensive theoretical framework for interdisciplinary team care and expected 

outcomes of that care is lacking. 

Models for health service application exist, however. For example, focusing on the time 

lag between medical discovery (evidence), and patient benefit of that discovery in improved 

outcomes, Albanese, Mejicano, Xakellis & Kokotailo (2009) developed The Integrated System 

Model (ISM) which focuses on physician practice change, and the effectiveness of Continuing 

Medical Education (CME). The development of this clinical model draws from Stufflebeam's 

CIPP (Context-Inputs-Process-Products) model for evaluation (Stufflebeam, Madaus & 

Kelleghan, 2002; Stufflebeam &Shinkfield, 2007), and Karsh's Input-Transformation-Output 

Model of Healthcare Professional performance (Karsh, Holden, Alper & Or, 2006). Each of 

these models support the conceptual structure - process - outcomes application in health 

systems processes. 

As defined by Donabedian (1980; 1988; 1992), health services are processes of care that 

take place in the context of a structure (inputs and system characteristics), and result in an 

outcome (or a change in the likelihood of an outcome). One compelling example of health 

service provision for complex patients is that of care delivered by an interdisciplinary care team. 

Much of the conceptual development for IHCTs evolves from the medical complexity (Cohen, 

Kuo, Agrawal, Berry, Bhagat, et al., 2006); or chronic care literature (Willens, Cripps, Wilson, 

Wolff, & Rothman, 2011). Recognizing the linkage between IHCTs and chronic care 
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management, the conceptual framework for this study is based on The Chronic Care Model 

(Wagner, 2001; 2009). 

Theoretical Framework 

Cystic Fibrosis is a chronic disease requiring life-long care from multiple disciplines. 

Much of the care provided by an IHCT to patients with CF is done through an ambulatory 

setting. However, patients also receive continual care in their homes (through self and family-

management), sporadic home care from various disciplines, as well as the hospital based care, 

when acuity indicates. Because of this complexity of care needs, The Chronic Care Model 

(CMH) developed by Edward Wagner, working in conjunction with the MacColl Institute for 

Healthcare Innovation (2001; 2009) was chosen as a logical framework for patients receiving CF 

Care through a CF Care Center. 

One of the most significant influences on the development of the CCM, was a Cochrane 

Collaboration review done on primary care interventions to improve diabetes management in 

outpatient and community settings (Renders, Valk, Griffin, Wagner, van Eijk, & Assendelft, 

2001; reprint 2009). The objective of the review was to determine the effectiveness of 

different interventions, targeted at health care professionals or the structure in which health 

care professionals deliver their care to patients with diabetes (p. 3). Forty-one studies were 

included (including 27 RCTs). Conclusions emphasized that multifaceted professional 

interventions can enhance health professional performance, and improve diabetes 

management, and patient-oriented interventions can lead to improved patient health 

outcomes. It was also concluded that discipline interaction with patients play an important role 

in patient-oriented interventions through education or facilitating adherence to treatment 
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(Renders et al., 2009). Evidence for the effectiveness of the CCM has been cited elsewhere 

(Colemn, Austin, Brach & Wagner, 2009). 

Description of Model. The Chronic Care model (CCM) is an organizing framework for 

improving chronic illness care (Wagner, Austin & Korff, 1996). The model is based on the 

assumption that quality care requires an approach that takes into account patient, provider, 

and system level interventions. The model begins at its base, where there is a productive 

interaction between the informed, activated patient and the proactive practice team. 

Informed, active patients are motivated, informed, and have the skills and confidence 

necessary to effectively make decisions to manage their health (Wagner, 2011). The practice 

team is prepared at the time of the patient interaction with patient information, decision 

support (the knowledge of the "best science" for the care of the particular patient), and the 

resources necessary to deliver high quality care (Wagner, 2011). Productive interactions 

between the patient and practice team assured that evidence based clinical and behavioral care 

is performed and patient self-management, skills and knowledge are assessed. Care is done in 

a systematic way involving collaborative goal setting and problem solving between the practice 

team and the patient. This results in a shared care plan that is coordinated through time 

(Wagner, 2011). 

In addition, the CCM consists of six distinct components of healthcare service: health 

systems organization, clinical information system, delivery system design, decision support, 

self-management support and community resources (Wagner et al., 1996). The CCM can be 

found in Figure One. A description of the health service components is described here. How 

the CCM informs this research study in the CF Center care model follows. 
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Health systems organization of care in the CCM addresses the culture of practice within 

the organization, as well as system leadership for quality improvement. For organization of 

care to occur, the concept of chronic care should be a value that is promoted by the 

organization resulting in resource allocation and practice improvement programs (Wagner, 

2001; Fiandt, 2006; AHRQ, 2011). The health system organization should visibly support 

improvement at all levels, promote effective improvement strategies aimed at comprehensive 

system changes, encourage open and systematic handing of problems, develop agreements for 

care coordination, and provide incentives based on quality of care (Wagner, 2011). 

The CCM promotes clinical information systems (CIS) to provide information about 

individual patients as well as populations. Although this does not have to be a fully 

implemented electronic record, the CIS should implement treatment reminders, and include a 

disease registry that identifies subpopulations for proactive care. It should also facilitate 

individual patient care planning and contain information about provider performance of 

guidelines (Wagner, 2001; AHRQ, 2011). 

The CCM also includes clinical decision support which incorporates evidence-based 

practice guidelines into registries, care management and assessment tools for patients and 

their families in the management of their chronic care needs (Wagner, 2001; AHRQ, 2011). This 

support integrates guidelines into the flow of practice decision-making, sharing the information 

with patients. Examples of decision support include point of service reminders and educational 

tools for patients (Wagner, 2011). In addition, the CCM promotes provider education in 

learning how to implement the guidelines (Wagner, 2011). 
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The delivery system design of the CCM addresses the need for a care team, planned 

patient interactions, and case management (Wagner, 2000; 2001). The model promotes clinical 

case management services and planned interactions to support an evidence based care agenda. 

Care given needs to be culturally modified, and understood by patients. Further, proactive 

regular follow-up with patients should occur (Wagner, 2011). 

A critical component of the CCM is self-management support, involving patient-

centered interventions tailored through education, skills training, psychosocial support and 

collaboration between providers. This is done to define problems, set priorities, establish care 

goals, identify barriers and create and implement treatment plans to solve individual problems 

(Wagner, Austin, Cavis, Hindmarsh, Schaefer & Bonomi, 2001; Fiandt, 2006). 

The final component of the CCM is community resources. This component recognizes 

resources, policies, and community partnerships (for example, support groups) in the care of a 

patient with a chronic illness. It also supports data collection for patient registries to assist in 

addressing chronic care needs of the individual and population (Wagner, 2001; AHRQ, 2011). 

Each of these components has an impact on productive interactions between the patient and 

the care team (Wagner, 2011). It is theorized that this combination of efforts on the individual, 

system, and population level interface to ultimately improve patient outcomes (Wagner, 2011). 

Linkages of the Chronic Care Model to Study Variables 

Components of the CCM that inform this research study include resources and policies 

(as evidenced by the CFF Annual Care Guidelines), an organized system for health care services 

(CF Care Centers), clinical information systems (CFF Patient Care Registry), and decision support. 

Delivery system design is maintained through CF Care Centers, and care delivery is done by a 
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designated practice team which includes a Physician, Advanced Practice Nurse, Social Worker, 

Registered Dietician, and Respiratory Therapist in an interdisciplinary team model. 

Health Systems- Organization of Health Care. The Cystic Fibrosis Foundation (CFF) 

oversees the implementation of CF Centers, and provides the structure for health system 

organization of care within the CF Care Center patient management systems. 

Clinical Information Systems. CF Care Centers utilize a network information system of 

called "Port CF" (CFF, 2007). It is through the Port CF system, data on individual patients at the 

visit and annual basis are reported to the CFF for aggregate comparisons at the CF Center level. 

Decision support. The CF Patient Care Registry, collects visit and annual care and 

diagnostic activities, acuity indicators, care episodes (home intravenous, ambulatory, inpatient 

hospitalizations), and clinical measurements on individual patients. CFF Care Guidelines also 

exist for all CF patients that receive care through CF Care Centers. These guidelines are 

described in further detail in Chapter Three, and are included as independent variables in this 

study. 

Delivery System Design. To be designated as a CF Center, the site must provide 

interdisciplinary care as defined in Table One (CFF, 2007). Care guidelines promoted by the CFF 

exist for planned patient interactions through delivery of a care team (CFF, 2007). 

Self-management Support. Most of the care provided to the CF patient is done in the 

home either through self-care or care provided by family members. The care management 

through the CF Centers encourages and reinforces the education and skills for patients and 

families, arranges for equipment and supplies, and supports patients and their families to be 

successful at home management. 
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Prepared, Proactive Practice Team. The Practice Team is informed by the Clinical 

Information System (Port CF), which also provides a decision support system through reminders 

for CF Clinical Guideline application. The productive interaction between provider and patient is 

created and maintained over the child's lifetime as s/he continues to receive care through CF 

Centers. 

These components will be applied to a program evaluation logic model as a graphic 

representation of health services for CF patients receiving care through a CF Care Center. 

Specifically, this study will look at the distinct discipline contacts from the Practice Team, and 

the CF Clinical Guidelines (Decision Support) on patient Clinical Outcomes. 

Figure i. The Chronic Care Model 

Improved Outcomes 
Developed by The MacColl Institute 
* ACP-ASIM Journals and Books 

(Wagner, 2001) 

The application of the CCM in the literature is discussed in Chapter Three. 
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Contribution to Theory and Practice 

First, this research contributes to the evidence base for CFF Annual Care Guidelines on 

patient outcomes. Specifically, understanding the clinical outcomes of health services for 

children with CF as they relate to clinical guideline application and care from an IHCT has 

implications for consensus recommendations promoted by the Cystic Fibrosis Foundation. It 

also has implications for Decision Support (Port CF data system), and how the Practice Team is 

informed to care for the child with CF. 

Second, this research examines outcome evidence of an Interdisciplinary Health Care 

Team within the framework of The Chronic Care Model (Wagner, 2001; 2009). This research 

has potential implications for all children and adults with complex chronic care needs. The 

evaluation of clinical guideline application and interdisciplinary care team model health service 

to chronic disease management has implications for health policy, health planning efforts by 

public and private insurers, families and providers of care as work is needed to inform efficient 

health service application that improves patient outcomes. 
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Chapter Two: Review of Literature 

"It probably doesn't have to be obvious to patients that we do function as a team, but it will be 
obvious to patients if we don't." (Max, 1998, p. 1372). 

The "Prepared Proactive Practice Team" as a model component from The Chronic Care 

Model (Wagner, 2001,1009), and its impact on patient clinical outcomes was a focus of this 

study. The "Practice Team" in the CF Model is prepared (or informed) by the Clinical 

Information System (Port CF), and the CF Clinical Guidelines. Literature addressing the 

application of the CCM and the evidence for the effectiveness of the CF Clinical Guidelines was 

limited, but reported at the conclusion of this chapter. To better understand this component of 

the CCM, the literature was searched for information on Interdisciplinary Health Care Teams, as 

this was the closest care model to the "Practice Team" that Wagner describes in the CCM 

(2001). 

An Interdisciplinary Health Care Team is conceptually defined as an integrated approach 

in which multiple disciplines act in an integrated way to coordinate care and services for 

patients to achieve common goals (MCHB, 2006). A key construct in the definition of IHCT is 

that of care coordination. Care coordination occurs when a specified care plan is implemented 

by a variety of service providers and programs in an organized fashion (Ziring et al., 1999). It 

involves identification, assessment, prioritizing, and monitoring patient needs (AAP, 2004). 

Care coordination (team meetings, planning and executing treatment plans, etc.) are monitored 

by the CFF and is a requirement for CF Centers to be sanctioned (CFF, 2007). 
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First, a primary literature review for empirical studies dating back to 1985 was used to 

obtain a comprehensive understanding of the state of published research in the field of 

healthcare teams. This span of literature was chosen based on the historical development and 

political influence of healthcare teams in the U.S. Empirical studies were identified during this 

time frame and reviewed in the Tables reported in Appendices A, B & C. References and 

abstracts containing keywords were also reviewed (hand searched) and used to augment the 

results of the primary search, which led to historical references dating as early as 1932. 

Databases searched were CINAHL Plus (Ebsco), DARE (Cochrane Library), NHS-EED, 

PsychlNFO, ProQuest, ProQuest Digital Dissertations, and PubMed (MEDLINE). These databases 

were chosen as they are used by health and human services fields known to use the 

interdisciplinary approach. NHS-EED database contains appraisals of economic evaluations in 

which costs as well as outcomes of treatment and care alternatives in health care are 

compared. The following search terms were used in title or abstract fields: (1) interdisciplinary, 

interprofessional or multidisciplinary (MeSH heading); (2) team or patient care team (MeSH 

heading); (3) models or theory; (4) clinical and fiscal outcomes research; (5) children with 

special health care needs (CSHCN) and (6) cystic fibrosis. 

Inclusion Criteria. Inclusion criteria incorporated articles, standards and reports in the 

English language of interdisciplinary, interprofessional or multidisciplinary healthcare teams. 

Other types of terms that may be used interchangeably with interdisciplinary are 

multidisciplinary (MeSH term) and interprofessional. Initial identification of publications 

through database searches yielded 2161 books, articles, dissertations and governmental 

reports. Many of these included history of team development outside of healthcare. Upon 
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abstract analysis, 669 healthcare publications were identified. The following categories in the 

healthcare literature were reviewed in depth: History, education & outcome literature on 

Interdisciplinary Healthcare Teams (IHCT) (n= 41); IHCTs and children (n=32); previously-

reported IHCT systematic reviews (n=9); and empirical studies of IHCT (n=93). Definitions of 

various types of models of team health care practice can be found in Table 1 (Chapter One). 

Exclusion Criteria. Upon article review, several references to "interdisciplinary" or 

"multidisciplinary" teams were discovered to be used without additional explanation. Articles 

that used these words as adjectives to characterize a work group, care pathway, staffing 

pattern or educational program were eliminated from further consideration. In addition, 

articles that incorporated the concept of healthcare teams with explicit focus of working on a 

Continuous Quality Improvement (CQI) process without patient care intervention were 

eliminated. The following were also not considered for further review: work team research and 

collaborative practice models with two or fewer disciplines. If two or more publications 

reported the same research study, only one was chosen for critical analysis unless the 

publications specified clinical outcomes in one, and fiscal outcomes in the other. If this 

differentiation was made, then both articles were included. Also excluded were cross-

disciplinary, polydisciplinary, pandisciplinary, transdisciplinary, virtual, task, and work group. 

These types of teams are not used interchangeably with interdisciplinary, as they have 

compositions, goals, and communication networks that are different than that of 

interdisciplinary teams. 
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History, Education & Outcome Literature of Healthcare Teams 

Influences on Care Delivery Models in the U.S. 

Many factors influence the health care delivery to individuals and populations in the 

U.S. Identifying individual and population health needs is often an initial step in designing care 

delivery models in response to such needs. Available funding for health care services and 

health professional training also impact the structure of health care delivery systems, and can 

influence how various disciplines work together to provide such services. Further, state and 

national health policy as well as evidence-based professional practice standards impact care 

delivery models. The type of health system, the business practices within that system, the 

mission of the provider, and labor availability all play an important role. How health service 

delivery models for vulnerable populations have been influenced by these elements will be 

discussed throughout this review of literature. 

Background. Literature on healthcare teams and education for interdisciplinary care 

has been published by several U.S. and European refereed journals. Socio-political contexts 

found to shape interdisciplinary practice, however, are not automatically transferable from 

country to country (McCallin, 2001). Therefore, historical developments in European team 

literature are considered beyond the scope of this review. Empirical study review, however, 

included studies in Europe (n=14), Canada (n=6), Australia (n=4) and Brazil (n=l). This inclusion 

illustrated a major portion of health care team research addressing team concepts beyond 

socio-political influences, which were thought to be valuable in establishing current knowledge 

and identifying gaps for future research. 
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Health care teams and social efforts. Changes in the organization of work and labor in 

the U.S. have influenced the education of professional health care workers and yielded 

increasing interdependence in efforts to provide patients with comprehensive quality care 

(Baldwin, 1996; D'Aunno, Alexander & Laughlin, 1996; Yeatts & Hyten, 1998; Leonard & 

Freedman, 2000; LaFasto & Larson, 2001; van Hootegem, Benders, Delarue & Procter, 2005). 

Throughout the 20th century, medicine's primary focus was on science and technology, as many 

physicians continued to deliver primary care. Trained for autonomous practice, physicians and 

other care providers (nurses, social workers, etc.) tended to work in sequential and sometimes 

contradictory manner (Drinka & Clark, 2000). As social demands changed, so did the focus on 

the need for interdisciplinary practice and training. 

Medical literature often reports one of the earliest organized forms of Interdisciplinary 

Health Care Teams (IHCT) originating in the 1940s where efforts at Montefiore Hospital in New 

York City, provided outreach primary and home care services to thousands of individuals and 

families with the interdisciplinary team efforts of physicians, social workers and nurses 

(Cherkasky, 1949; Kindig, 1975; Streinick et al., 2008). The development of IHCTs advanced in 

the 1960s with L.B. Johnson's era of the "Great Society", as the Office of Economic Opportunity 

(OEO) was being designed (Wise, et al., 1974). Operational efforts in health care team service 

delivery resulted in awareness that educational preparation for working in teams was 

necessary. Addressing existing operational issues related to inexperience with the team care 

concept, Wise connected with the Alfred P. Sloan School of Management at the Massachusetts 

Institute of Technology (MIT) for health care team training (Beckhard, 1972; Beloff & Korper, 

1975). In addition, the Institute for Health Team Development was begun (Wise et al., 1974). 
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These events paved way to a focus on interdisciplinary education in medical training, 

which also resulted in improvement in training structure and educational preparation for other 

disciplines and para-professionals as they organized in structure and function to work in team 

health services delivery to target populations (OEO, 1970; Rubin, 1974). Interdisciplinary 

educational experiments within health centers were created. 

Health care teams and education. An early interdisciplinary educational effort was the 

Office of Interprofessional Education in the Health Sciences, beginning in 1966 at the University 

of British Columbia. A unique concentrated endeavor of its time, this project of 

interprofessional education in the health sciences was an attempt to reduce barriers and 

improve collaboration between professions when addressing health needs and social concerns 

of individuals of all economic abilities (Szasz, 1969). The basic philosophy shared by the 

coordinators of the Health Sciences Centre where the training occurred, was that if health 

professionals are to work together, they also must learn together (p. 450). 

In the mid-1970s (Rubin, 1974) and again in the 1980s the Veterans Administration and 

the Bureau of Health Professionals of the U.S. Public Health Service supported universities in 

the development of IHCT training. In addition, during the last quarter of the 20th Century the 

US Department of Veterans Affairs supported training programs for interdisciplinary teams. 

These two initiatives trained hundreds of students in the health professions how to work with 

others when delivering care to populations with complex problems such as mental health, 

geriatrics, rehabilitation and primary care (Drinka & Clark, 2000). 

Rural areas received support with health team training in the late 1980s with funding 

initiatives from the Division of Associated, Dental and Public Health Professions (Baldwin, 
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1996). The introduction of managed care into the care delivery mode in the US also impacted 

IHCTs. In the late 1990s, grants for training in geriatric teams (in managed care settings) were 

offered by the Hartford Foundation (Drinka & Clark, 2000, p. 8). The use of interdisciplinary 

teams in a mentorship service-learning graduate gerontology curriculum (Schrader et al., 1999; 

Weinreich, 2004) and training for rural health care professionals (Baumann, Duerst, Boh, 

Girdley & Heiss, 1999) has also been described in the literature. 

As early as 1972, The Institute of Medicine (IOM) called for an educational system that 

integrates professional interplay and interdependence to meet the societal health care needs. 

Outlined in this report, the ultimate goal of interdisciplinary education and health care teams 

was to better utilize health manpower in order to make available comprehensive, effective, and 

compassionate health care (IOM, 1972, p. 23). Recommendations from the IOM included: 

1.) academic health centers to engage in interdisciplinary education and patient care with a 

regional consortium available to non-academic centers, 2.) methods are developed within 

institutions to relate interdisciplinary education to the practical requirements of health care; 

3.) clinical care (specifically ambulatory care) offering the most immediate promise for 

successful interdisciplinary education, with the addition of classroom instruction; 

4.) interdisciplinary education to be provided by and provided to various disciplines; 

5.) establishment of a national clearinghouse to collect and distribute information on 

interdisciplinary education and models of health care teams; 6.) governmental agencies should 

support interdisciplinary health education and research on the obstacles to interprofessional 

cooperation (IOM, 1972). The World Health Organization (WHO) report on Multiprofessional 

Education of Health Personnel: the Team Approach frames multiprofessional education in the 
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context of community, stressing each society develop health teams within its own needs and 

resources to respond to population needs through primary health care (1988). 

Further, promoting an agenda for change for health practitioners in the United States, 

the Pew Health Professions Commission articulated a response to health care trends and called 

for interdisciplinary accountability in the educational preparation and practice of health care 

disciplines (Shugars, O'Neil & Bader, 2005). A program of The Pew Charitable Trusts, the 

Commission called upon change targeted to health educators and policymakers. A summary of 

competencies articulated by the Commission include "interdisciplinary team arrangements 

designed to meet the primary health care needs of the public, and emphasize high-quality, cost-

effective, integrated services" (Pew Health Professions Commission, 1993, p. 8). 

Also impacting multidisciplinary efforts in health care is the call of the Bioengineering 

Consortium (BECON) convened by the National Institutes of Health (NIH) in 1997 and the 

Institute of Medicine (IOM) published a report entitled Enhancing the Vitality of the National 

Institutes of Health: Organizational Change to Meet New Challenges calling the NIH to foster 

interdisciplinary research, development and training (Humphrey, Cote, Walton, Meininger & 

Laine, 2005). These efforts recognized the complexity of problems in the biomedical sciences 

and called for a new educational paradigm for the way professionals are trained in the 

biomedical, mathematical, engineering and life sciences, transforming curriculum in diverse, 

interdisciplinary teams (Ibid.). 

Interdisciplinary curriculum began to be infused into medical schools (Mason & 

Parascandola, 1972; Curry & Makoul, 1998; Kahn, Davis, Wilson et al., 2001; Chatterjee, 2002; 

Whitcomb, 2005; Streinick et al., 2008). Major foundations including Pew Health Professional 
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Commission, Robert Wood Johnson and Kellogg have focused attention and funding initiatives 

on professional partnerships among institutions and communities on preparing individuals for 

interdisciplinary care (Pew, 1993; Pew, 1995; AACN, 1996). 

In addition, the US Department of Health and Human Services, funded by the Division of 

Nursing, supported the development of the Primary Health Care Nursing Department of the 

School of Nursing at Purdue University and Indiana University at Indianapolis. The focus of this 

project was to develop a concentration in gerontology in the existing adult nurse practitioner 

program with curriculum developed and provided by an interdisciplinary faculty team 

(Morrissey, Moore, Cox et al., 1989). Several years later, the American Association of College of 

Nursing (AACN) issued a position statement promoting interdisciplinary education for schools of 

nursing, to evaluate patient outcomes of interdisciplinary models of education and practice 

(AACN, 1996). As recently as May, 2011, six national health professions (the American 

Association of Colleges of Nursing, the American Association of Colleges of Osteopathic 

Medicine, the American Association of Colleges of Pharmacy, the American Dental Education 

Association, the Association of American Medical Colleges, and the Association of Schools of 

Public Health) contributing to the Interprofessional Education Collaborative (IPEC), published 

core interprofessional competencies for future health professionals (AACN, 2011). These 

competencies are expected to be integrated in curricula across the nation, and schools held 

accountable for the inclusion through accreditation reviews. Interprofessional education, as 

defined by the World Health Organization (1988), involves shared learning among students 

from two or more health professions. 
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Outcomes of Interdisciplinary Healthcare Teams. IHCTs provide direct patient 

care services, and have been used to evaluate patient and team outcomes using Quality 

Improvement (Ql) methods. Part of the issue of determining outcomes of health services 

delivery as a result of health team care, is to address the effectiveness of team work. Beckhard 

(1972) recognized that "effectiveness exists when the greatest part of the energy of the group 

is focused on the accomplishment of the tasks of the group" (p. 292). This is one of the earlier 

references to outcomes (or outputs) in team care delivery. 

Derived from Donabedian's (1966; 1980; 1988; 1992) theory of structure, process and 

outcomes, many models of team care delivery recognize that IHCTs function within systems, 

and operate processes to achieve patient outcomes. Challenging health service management, 

administration and providers to examine these systems and processes, Donabedian (1992) 

promoted systematic Ql reviews in an effort to evaluate whether changes would improve 

outcomes. This was an important milestone for health services provision, and impacted health 

services research and literature in the area of IHCTs. 

Care initiatives in quality management within the structure of interdisciplinary teams 

have been numerous (Katzenback & Smith, 1993; 0vretveit, Bate, Cleary, Gustafson, Mclnnes et 

al., 2002), promoting the establishment of urgency in a health care team and demanding 

performance standards and direction. Efforts in Nursing Quality include the Interdisciplinary 

Nursing Quality Research Initiative (INQRI), meeting now for two years and sponsored by the 

Robert Wood Johnson Foundation (RWJF, 2007). Discussions related to Nursing's impact on 

team care and how quality can lead to improvements in clinical outcomes are now being 

reviewed. 
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Despite the rich historical development of healthcare teams in the United States, 

research in the results of interprofessional education is mixed. Although there are some 

studies that show positive results of leadership competencies after interdisciplinary leadership 

training programs through Pediatric Pulmonary Centers (PPCs) in the U.S. (McDougal, et al., 

2003), a systematic review of interprofessional education done for Cochrane Collaboration 

concludes that rigorous quantitative evidence does not exist on the effects of interprofessional 

education as a whole (Zwarenstein, Goldman & Reeves, 1999). 

Health Care Teams and Children 

The Child Health Center at the University of Washington was used to provide training to 

medical students as early as 1947 (Deischer, 1953). This training involved the field of child 

growth and development, and was provided by an interdisciplinary group including two 

pediatricians, public health nurses, a medical social worker, a nutritionist, a dental hygienist, a 

dentist, child psychiatrist and psychologist and laboratory technician (p. 539). 

Interdisciplinary training programs funded by the Maternal and Child Health Bureau 

(MCHB) have been operational in six (6) Pediatric Pulmonary Centers (PPCs) in the United States 

for two decades. Along with the PPCs, there are 36 Leadership Education in 

Neurodevelopmental and Related Disabilities (LEND) programs also funded to provide health 

professional training in interdisciplinary care under the Special Projects of Regional and 

National Significance (SPRANS) grants from the Health Resources and Services Administration 

(HRSA) within the US Department of Health and Human Services, under Title V of the Social 

Security Act (MCHB, 2007). Title V is the longest-standing public health legislation in American 

history and continues to work to improve the health of women and children (HRSA, 2009). 
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Originating after the Great Depression which saw cutbacks in federal health programs and the 

declining health of mothers and babies, the Social Security Act was signed into law in August 

1935 by President Franklin Roosevelt. (HRSA, 2009) The five goals of the MCH Training Program 

are to: 1.) train leaders; 2.) address the special health and social needs of women, infants, 

children, and adolescents; 3.) foster interdisciplinary care; 4.) change attitudes and practice 

(e.g., toward family-centered and culturally competent care); and 5.) emphasize the public 

health approach (MCHB, 2009). 

The outcomes of the PPC training programs have been measured (McDougal, Lapidus, 

Albanese & Redding, 2003) in response to the Government Performance Results Act (GPRA) of 

1993 (Public Law 103-62) based on designated competencies structured by the five major goals 

of PPC training which include expertise in family-centered, community-based, culturally 

competent, comprehensive interdisciplinary systems of care (p. 254). The majority of PPC 

trainees were found to be involved in interdisciplinary care for children with special health care 

needs after their traineeship ended (Ibid.) 

Describing a consortium effort of seven academic children's hospitals, Browning & 

Solomon (2005) report an interdisciplinary educational approach for healthcare professionals in 

the form of Initiative for Pediatric Palliative Care (IPPC) for families and seriously ill children. 

Citing the deaths of 54,000 children annually in the United States, (with most occurring in 

hospitals), this effort convened a national interdisciplinary advisory group with expertise in 

palliative care, medicine, children's hospice, pediatric nursing, end-of-life care, ethics, quality 

improvement and education to better meet the needs of dying children and their families (p. 

327). 
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Systematic Literature Reviews on Healthcare Teams 

Several systematic literature reviews have been performed on the concept of IHCTs. 

General findings are discussed here. The earliest critical review of the literature found was 

done by Halstead (1976). Team care in chronic illness was the focus of literature spanning 25 

years. Literature found was categorized into three areas: 1.) opinion, reflecting statement of 

belief and faith, 2.) descriptive base containing personal testimony of programs using team 

concepts, and 3.) study base of research efforts to investigate effectiveness of team care 

(p. 507). The earliest research reviewed was a study on team care for patients with heart 

disease (Bakst & Marra, 1955). The review concluded that much more work was needed in 

determining effectiveness of team care on patient outcomes. 

Schofield and Amodeo's (1999) review of IHCT literature was conducted on the benefits 

of health care teams. Of the 138 articles reviewed, only four had identified a conceptual 

model. In addition, only four of the studies reviewed utilized control groups for comparison. 

Fifty-one articles examined process components of IHCTs, such as composition of members, 

communication styles, goal setting and leadership. Eleven articles were outcome-based, 

examining how well the team met its outcome goal. The function of the teams reviewed was 

found to vary, and the articles reported on a variety of variables such as pain control, 

education, survival rates and reoccurrence of physical symptoms. Only one study in the review 

measured the organizational context in which the team operated. 

Focusing on health care teams, San Martin-Rodriguez et al. (2005) reviewed the 

literature for empirical studies using collaboration as a determinant of success in team 

functioning. These authors created a framework in which determinants were classified in three 
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categories: interactional factors (interpersonal relationships between team members), 

organizational factors (conditions within the organization) and systemic factors (conditions 

outside the organization) (Ibid., p. 133). Ten studies were identified between 1980 and 2003. 

Through a systematic review, the authors conclude that current research identifies numerous 

elements impacting health care team collaboration, recognizing that current literature does not 

support much evidence of the determinant influence on collaboration. Further, the authors 

recognize most of the work having been done at the interactional level, and recommend more 

research be done at the organizational and systemic levels to assist managers and decision

makers in fostering collaboration efforts in organizations. 

A systematic review of the literature done by Lemieux-Charles & McGuire (2006) 

provided the current state of published research in the area of health care team effectiveness 

from 1985-1995. Twelve intervention studies comparing team care with non-team (usual) care 

were reviewed. Eight of the twelve studies examined care delivery teams. Four studies 

examined project teams. Research gaps identified by these authors include the need for 

rigorous conceptualization of team processes and dimensions as well as measurement of 

outcomes in health care team effectiveness research. 

Bosch et al. (2009) performed a systematic review of the literature on effectiveness of 

patient care teams. The review spanned literature from 1990 to 2008, and found that overall, 

the methodological quality of the 23 reviewed studies was poor resulting in underestimated 

effectiveness of team approaches. Specific categories reviewed were: process of care (e.g., 

quality or appropriateness of care), patient outcomes (clinical and behavioral), and resource 

utilization and costs (e.g. number of referrals, length of stay, costs and cost effectiveness) (p. 
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IIS). The authors concluded that in the reviewed studies, enhanced clinical expertise appears 

to be an important component of patient care teams having some positive effects on patient 

outcomes, but limited effects on costs and resource utilization (Ibid). 

In the first review of randomized trials demonstrating a benefit from receiving care from 

multi-disciplinary service, Halbert, Crotty, Whitehead, Cameron, Kurrie et al. (2007) looked at 

RCTs comparing coordinated multidisciplinary rehabilitation with "usual care". In eleven 

studies (involving a total of 2177 patients), mortality remained the same in both groups, but 

patients receiving rehabilitation in a multi-disciplinary form were at a lower risk for poor 

outcomes (Risk Ratio 0.84, 95% CI 0.73-0.96) such as admission to a nursing home or death. 

These patients also showed higher levels of returning home (Risk Ratio 1.07, 95% CI 1.00-1.15). 

The authors concluded results support provision of organized care (such as multi-disciplinary) 

for patients with hip fractures (Halbert et al. 2007, p. 507). 

History and application of the health care team approach has been described in 

collaborative efforts in hospice care (Reese & Sontag, 2001), palliative (Hearn & Higginson, 

1998; Brumley et al., 2007; Borneman et al., 2008; Johnson et al., 2009; Goldsmith et al., 2010; 

Nelson, Bassett, Boss, Brasel, Campbell, Cortez et al., 2010) and end-of-life care (Connor, Egan, 

Kwilosz, Larson & Reese et al., 2002; Bourke, Doe & Gascoigne et al., 2009); geriatric care 

(Schmitt, Farrell & Heinemann, 1988; Drinka, 1990,1991; Drinka & Miller, 1996; Burns et al., 

2000; Famadas et al., 2008; Boult, Green, Boult, Pacala, Snyder & Left, 2009; Arbaje, Maron, Yu 

et al., 2010); mental health and home care for the elderly (Ryan, 1994; Alexander et al., 2005; 

Mulvale et al., 2008; Cott et al., 2008); primary practice (West & Poulton, 1997; Grumbach & 

Bodenheimer, 2004); cancer care (Junor, Hole & Gillis, 1994; Chang, 1998; Johnson, Chang, 
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Redman et al., 2000; Sitzenberg, Thomas & Ollila, 2006; Taylor, Munro, Glynne-Jones et al., 

2010); rehabilitation care (Halbert et al., 2007); chronic illness care (Halstead, 1976; Wagner, 

Glasgow, Davis et al., 2001; Beaulieu & Levin, 2009); and early-intervention for young children 

with disabilities (Malone & McPherson, 2004; McGonnell, Corkum, McKinnon, et al., 2009; 

Hitchcock & Mulvihill, 2010). Studies have also been done focusing on interdisciplinary 

experiences between one or two disciplines such as social workers and physicians (Abramson & 

Mizrahi, 1996); nurse, physician and social worker (Flaherty, 2004); self-efficacy and nursing 

teams (Gibson, 2001). In addition, Zwarenstein, Goldman & Reeves (2009) evaluated evidence 

in the area of interprofessional collaboration and practice-based strategies showing how health 

care professionals communicate and interact with each other, as well as subsequent problems 

occurring with patient care. 

Empirical Studies on Healthcare Teams 

An account of empirical studies found on health care teams can be found in Appendices 

A, B & C. Appendix A reviews health team literature on Structure, Process & Member 

Perceptions (n=43). Appendix B reviews the literature on Healthcare Team Research & Clinical 

Outcomes (n=30). Finally, Appendix C reports literature on Healthcare Team Research & Fiscal 

Outcomes (n=20). The following paragraphs outline an overview of dissertations. Identified 

gaps in the literature are discussed later in this chapter. 

One of the earliest studies done on outcomes of interdisciplinary health teams was done 

at the University of Rochester in the 1970's (Feiger & Schmitt, 1979). Methods included 

videotaping and coding of interactions of four interdisciplinary health care teams during a 

series of four to seven meetings. Outcomes data consisted of social, physical, physiological and 
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emotional measures of patients cared for by the teams. Findings indicated collegiality of team 

interactions were related to positive diabetic patient outcomes in social involvement; mobility, 

personal hygiene (physical function); dietary management, body weight, blood sugar level 

(physiological function); and patient satisfaction (emotional function). This is an early example 

of a study linking health team care service delivery with patient outcomes. 

Seven published dissertations were located that addressed issues with Interdisciplinary 

Health Care Teams. Two of the earlier publications (Drinka, 1990; Schlesinger, 1990) studied 

the process of Interdisciplinary Health Care Teams. In a case study of leadership on a long term 

Interdisciplinary Health Care Team, Drinka (1990) examined a population of 63 persons who 

were members of the Geriatric Section of the VA Hospital in the Midwest between 1976 and 

1990. The fastest growing segment of the aged population with multiple chronic health 

problems were projected to have a major impact on increases in health care expenditures, 

which were predicted to reach 15% by the year 2000 (p. 1). Team members were defined as 

health professionals who worked with the team and attended team meetings (p. 56). Primary 

study data included historical information related to team development, innovations, 

administration, and leadership; background characteristics of team members and interviews of 

members. Data gathering was accomplished using the constant comparative method. 

Emerging themes were analyzed using the process of triangulation. The result of this work was 

the formulation of the Drinka Model of IHT Development and Maintenance. 

Schlesinger (1990) also recognized a lack of a comprehensive theoretical model, and 

focused not specifically on leadership, but instead on team decision-making. Done with a 

systems approach the research aim was to identify a theoretical model that incorporated both 
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the internal dynamics of the rehabilitation IHCT, and the environmental variables that 

influences the group processes in which teams utilize information to make decisions. Through a 

review of literature, and explanation of systems theory, Schlesinger (1990) proposed a 

conceptual representation of group decision-making model of IHCT within an open system, 

combining the helping process (humanistic medicine) and the medical model (scientific 

medicine). 

Addressing interdisciplinary interventions at the individual level, Walders (2002; 

Walders et al., 2006) designed a randomized controlled study of 175 children ages 4 to 12 year 

old with asthma (n=86 in control group receiving medical care alone, and n=89 in experimental 

group receiving intervention). All participants received a written treatment plan, peak flow 

meter and spacer and training in Metered Dose Inhaler (MDI) use. The intervention group also 

received asthma education sessions, cognitive-behavioral training and access to an asthma 

advice line staffed by a nurse. In an urban tertiary-referral pediatric hospital as the setting, the 

intervention did not result in asthma symptom improvement, but did result in modest 

reductions in utilization of acute medical services over a one-year follow-up period. Walders 

(2002) identified service gaps including scarcity of interdisciplinary family-based interventions 

that merge medical, behavioral, and educational components in improving utilization of health 

services outcomes. 

More recently, Rose (2003) surveyed 422 international scholars and health professionals 

from 87 nations world-wide in an effort to determine essential components of global health 

promotion revealed by the interdisciplinary literature. These components included 

intrapersonal constructs of physical, intellectual and emotional health; interpersonal constructs 
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of community and environmental health, and spiritual health. Justification for her research is 

demonstrated through the recognition of The Jakarta Declaration on Leading Health Promotion 

into the 21st Century (1997) which notes that health promotion research necessitates a 

multidisciplinary approach and transcends the boundaries of single scientific disciplines. 

Through her analysis, Rose (2003) promotes the necessity of a multidisciplinary approach to 

theoretical development in global health promotion. This work demonstrates that the 

constructs of social-based theories and models in global health promotion have a place for 

interdisciplinary cooperation and systematic methods (p. 4). Although this author uses 

terminology such as multidisciplinary, interdisciplinary and transdisciplinary interchangeably, 

the promotion of more than single disciplines working toward recognition of and solutions to 

global health concerns is evident. 

Using a model of professional and team functioning (Quails & Czir, 1988), Flaherty 

(2004) performed archival research with data from the Geriatric Interdisciplinary Team Training 

Grant (GITT). Yet another example of how interdisciplinary training and research impact one 

another, Flaherty's aim was to explore the relationship among disciplinary centeredness, team 

skills and individual member's attitudes toward health care teams using Interdisciplinary team 

trainees (physicians, nurses and social workers). Flaherty found that the more frequently a 

team member identifies problems outside their discipline (logic of assessment) the more 

positive the attitudes the individual had toward Health Care Teams (Ibid.) 

Using information synthesis technique, Tsukuka (2005) examined 146 articles on health 

care teams published from 1968 through 1994, and found that the IHCT literature was 

overwhelmingly narrative, descriptive and anecdotal. Qualitative measurements, research on 
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process and outcomes of teams and how teams produce intended outcomes were identified as 

gaps in the literature. In addition, recognition of team member skill development is needed in 

more settings. Two major conclusions were reached by this author. First, despite a common 

use of interdisciplinary team language in article titles, there exists a paucity of content specific 

to the characteristics of interdisciplinary teams. Second, the literature found lacked the rigor of 

traditional research approaches (Tsukuka, 2005). 

Emphasizing preparation for an aging population and individuals with chronic diseases 

and multiple co-morbidities, Bigley (2006) examined the relationship between team 

characteristics, team stage of development, team performance, and the influence on team Ql 

goals within the organizational context. Conducted between November 2004 and July 2005,18 

Palliative Care Collaborative (PCQulC) teams in New York were examined in an intervention 

study using the application of the rapid cycle quality improvement method. Teams designed a 

Ql goal, implemented a change and measured achievement of the goal overtime. Correlational 

and regression models assessed relationship between organizational context, team 

performance and stage of team development to the achievement of the Ql goal, all of which 

were found to be positively correlated (p. 88). 

Challenges to Studying Interdisciplinary Health Care Teams 

Several challenges exist for the health services researcher in studying IHCTs in the 

United States (U.S.). The first is the lack of specific theories or conceptual models to identify 

variables and constructs associated with team function and effectiveness. The second is that 

the health care industry in the US is driven by many forces that are not seen in countries that 

have universal, socialized health services, thus impacting the outcomes valued by the payers of 
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these services. The third challenge involves inconsistent team training in formalized 

professional education programs of various disciplines, resulting in individuals generally 

unprepared to serve as members of an IHCT. The fourth involves diagnostic or service 

categories that may lend themselves to the team model for care delivery, whereas others do 

not. Examples of these challenges and their influences on the functioning and effectiveness of 

health care teams will be further discussed here. 

Lack of consistent theories. The first challenge in studying IHCTs is the lack of consistent 

theories or conceptual models that identify elements of health care team effectiveness. 

Several theories have been drawn from the social sciences to explain team process. Examples 

include French and Raven's (1968) power base theory (Fiorelli, 1988); systems theory, group 

process and social exchange theory (Quails & Czir, 1988; Schlesinger, 1990; Vinokur-Kaplan, 

1995; Hansen et al., 1998; Hughes et al., 2000; Flaherty, 2004; Lichtenstein et al. 2004; 

Meterko et al., 2004; Temkin-Greener et al., 2004); constructivist view (McClelland & Sands, 

1993; Mickan & Rodgers, 2005); relationship awareness theory (Drinka, Miller & Goodman, 

1996); symbolic interactionist and social network (Cott, 1997; 1998; 2008); group function 

theories including social identification or social categorization model (Tajfel, 1982); Alderfer's 

(1987) theory of embedded intergroup relations (Lichtenstein et al. 1997); quality 

improvement (Ql) model (Lemieux-Charles et al., 2002; Shortell et al., 2004); communities of 

practice (Wenger, 1998) and activity theory (Engestrom, 1999; Robinson & Cottrell, 2005); 

communication & collaboration theory (Cashman et al., 2004; Vazirani et al., 2005; Verhoef et 

al., 2005); and a modified logic model (Bigley, 2006). Sixteen of the forty-three articles did not 

identify a theoretical base. 
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As reported in the review of literature on IHCT and Clinical Outcomes (Appendix B), 

eighteen articles did not identify any theoretical base for the research. The same existed for 

the eighteen articles reviewed for IHCT and Fiscal Outcomes (Appendix C). In the area of clinical 

outcomes research, theoretical models identified included Continuous Quality Improvement 

(COJ) theory application (Doran et al., 2002); logic model (Haward et al., 2003); group 

development theory (Wheelan et al., 2003); patients at risk (Ball et al., 2003; Bellomo et al., 

2004; Caplan et al., 2004); team process and organizational context (Saltz & Schaefer, 1996; 

Oliver et al., 2005; Mulvale et al., 2008); and health related quality of life (Hays et al., 2006). 

Finally, reviewing IHCT and Fiscal Outcomes research (Appendix C) the following models were 

identified: COJ methodology (Curley, McEachern & Speroff, 1998); and economic evaluation 

(Gums et al., 1999; Melzer et al., 2004). 

The existence of various models of team care mirror the variety of operational models 

of health service delivery in the U.S. Some of the team models emphasize structure, some 

emphasize process, and some emphasize outcomes of care. The reality of multiple frameworks 

emphasizes the need for common definitions and measurement of the impact of team care on 

patient outcomes in an effort to benchmark the work of IHCTs. 

Market-driven vs. public systems. The second challenge in studying IHCTs relates to 

health services in the U.S. existing as a combination of public and private care delivery, and 

government and market-driven funding systems. Of the eighty research studies reviewed, fifty 

were done in the U.S, (of these, eighteen were performed in the Veteran's Administration (VA) 

system, a public provider and payer). The remaining published research originated in the 

following countries with available socialized health services: Canada (n=6), United Kingdom 



(n=8), Australia (n=4), Ireland and Netherlands (n=2), and Brazil, Finland, Germany and Italy 

(each n=l). Each acknowledges market influences the study designs or reported findings. 

In the U.S., health care teams exist in organizations where fiscal implications of business 

management impact the resources available for team development and operations. As 

previously addressed in the history of teams in the U.S., segments of training for IHCTs have 

existed in the U.S. and have been supported by team training grants supported by segments of 

the Federal Government. Examples of these include the Geriatric Interdisciplinary Team 

Training Grant (GITT) and Maternal and Child Health Bureau Special Projects of Regional and 

National Significance (SPRANS) grants. Not all age groups or disease cohorts receive funding 

support for IHCT training. In addition, interdisciplinary teams receive varied support from the 

organizations they reside in, based on the mission, vision and strategic initiatives of said 

organization. Unlike task groups, IHCTs exist over time by managing resources within the 

confines of the current market and political conditions surrounding existing health service 

system (Drinka & Clark, 2000). Teams may be asked to demonstrate efficiency and cost 

effectiveness (Donabedian, 1992; Liu et al., 2003; Berman et al., 2005; Cowan, et al., 2006), 

which impacts incentives for team outcomes. Even if team members are not employees of the 

organization (as in contracted services for physician and advanced practice providers), the 

influence of organizational mission, structure and resources available to the team functioning 

and must be considered when assessing teams. 

Education on Team Skills. The third challenge in studying IHCT's involves inconsistent 

team training in formalized professional education programs of various disciplines, resulting in 

individuals generally unprepared to serve as members of an IHCT. Although a few health 
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professional schools are implementing curriculum changes to encourage students work in 

teams with students from other disciplines (Curry & Makoul, 1998; Kahn, Davis, Wilson et al., 

2001; Chatterjee, 2002; Whitcomb, 2005), the majority of health care team members are still 

educated within their own discipline (Hall & Weaver, 2001). With discipline-specific training, 

individuals develop their respective profession's specific communication style and problem-

solving skills (Max, 1998). With such formal educational preparation, students lack exposure to 

team skills as well as the language and problem-solving techniques of various health disciplines, 

contributing to the challenges of working on IHCTs (Boaden & Leaviss, 2000). Due to such 

segmented health professional training, members of IHCTs are often unaware of the aspects of 

care delivery and decision-making other members bring to the team. This lack of 

understanding and discipline-specific preparation can lead to teams operating with various 

levels of efficiency until this understanding is learned and operationalized in practice. 

Diagnostic or service categories. The final challenge health service researchers have in 

studying IHCTs involves diagnostic or service categories that may lend themselves to the team 

model for care delivery, whereas others do not. It can be argued that complex, chronic care 

situations with multiple co-morbidities would demand the expertise of IHCTs working in a 

coordinated effort to meet patient needs more efficiently than a single provider consulting with 

one or two specialists (McPherson et al., 1998; Weller, Bade & Pizzimenti, 2007; van der Lee et 

al., 2007). However, not every care delivery system has the trained professional expertise 

readily available for such execution, nor does every system provide incentives for doing so. For 

example, where utilization of health services can have dramatic impacts on costs, IHCTs can 

arguably provide a coordinated process for individuals and cohorts to efficiently utilize such 
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services and control utilization (Ledwidge et al., 2003; Berman et al., 2005; Cowan, et al., 2006). 

It is the goal of these systems to not only improve the quality of patient care, but reduce the 

inefficiency of care delivery in meeting the care needs of patients. Evidence of this, however, 

has been found lacking in the literature (Khan et al., 2010). One example of IHCT application in 

the care of patients with chronic diseases requiring care from several specialists is seen with 

patients such as cystic fibrosis. Application and outcomes of IHCT service to children with cystic 

fibrosis will be a focus of this research study. 

Constructs of Team Care Models 

The review of literature and reported team models with identified team constructs that 

were investigated but found not to support the design of this study are reported here. These 

models were not chosen for this research, but are reported as a component of the literature 

review. 

The most common team constructs found in the models included development (Bennis 

& Shepard, 1956; Toner, Miller & Gurland, 1994), organization (Beckhard, 1972; Zeiss & Steffen, 

1996); collaboration (Feiger & Schmitt, 1979; Bronstein, 2003; Flaherty, 2004); integration 

(0vretveit, 1996; Schweikhart & Smith-Daniels, 1996; Boon et al., 2004); patient centeredness 

(Newbrough, Simpkins & Maurer, 1985; Brink & Chiarelli, 2004); and team effectiveness (Saltz 

& Schaefer, 1996; Vinokur-Kaplan, 1995; Kline, T., 2001; Haward et al., 2003; Lemieux-Charles & 

McGuire, 2006). One model reviewed focused on attainment of fiscal outcomes (Walker, 

Baker, & Chiverton, 1998). Clinical outcomes were integrated in each of the effectiveness 

construct models, with Haward et al. (2003) outlining clinical and fiscal outcomes in a program 
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(service) logic model. A major gap in the literature identified is the lack of IHCT models with 

documentation of clinical or fiscal outcomes of clinical care. Literature identifying team 

construct in team care models can be found in Table Two. 



Table Two: Constructs of Team Care 
Citation 
Bennis & Shepard 
(1956) 

Beckhard (1972) 

Parker (1972) 

Fry, Lech & Rubin (1974) 

Fry, Lech & Rubin (1974) 

Duncanis & Golin (1979) 

Newbroughetal. (1985) 

MacKenzie & Shapiro 
(1986) 

Fried et al. (1988) 

Iveyetal. (1988) 

Quails & Czirr (1988) 

Toner, Miller & Gurland 
(1994) 
Saltz & Schaefer (1996) 

Klimoski & Mohammed 
(1994) 

Vinokur-Kaplan (1995) 

Adapted from Hackman 
(1990) 

Zeiss & Steffen (1996) 

0vretveit (1996) 

Team construct 
Development 

Organization 

Composition 

Interface 

Self-renewing cycle 

System 

Patient Centeredness 

Training 

Structure 

Continuum 

Conflict 

Development 

Effectiveness 

Group Mind 

Effectiveness 

Organization 

Integration 
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Description 
A theory of group development involving areas of 
uncertainty (dependence & interdependence), as 
well as group personality and phases 
Organizational chart of team disciplines in matrix 
operating units 
Team approach to primary health services 
involving primary health physician, middle level 
practitioner & family health worker 
Life space of health team interfacing with 
professional groups, the community, cultural 
traditions, the City (New York), health center staff, 
health center management, team task 
Autotherapeutic theory of "charging the team's 
battery" toward more energy for patient care 
Team system originates with professionals, client 
& context; proceeds to goals, activities & 
outcomes with feedback loop to original triad 
Peabody Family Development Model includes 
impact of family functioning on control of 
diabetes in children 
Conceptual model of multidisciplinary training 
(core knowledge, shared disciplinary knowledge, 
communication & team skills) 
Framework for analyzing multidisciplinary team 
functioning. Types: sequential, primary, nucleus 
& dynamic 
Framework illustrating continuum from parallel 
practice to interdisciplinary health care team 
Conceptual models of various professional 
disciplines impacting team functioning 
Program for Organizing Interdisciplinary Self-
Education (POISE) model 
Components of effective team functioning include 
context, structure, processes & outcomes 
Content, form, function, antecedents, 
consequences of team mental model. "Group 
mind" explanatory power to theories of team 
performance suggested 
Model outlines initial group conditions, enabling 
group conditions and outcomes 

Individualized treatment plan, team wishing to 
continue to work together, & team contribution 
to growth of members are depicted as outcomes 
illustrating team effectiveness 
Comparative models of multidisciplinary and 
interdisciplinary team care 
Integration involves extent of collective 
responsibility, membership, client pathway, 
decision-making and management structures 



Citation 
Schweikhart & Smith-
Daniels (1996) 

Walker, P.H., Baker, J.J. 
& Chiverton, P. (1998) 

Kline, T. (2001) 

Adapted from Hackman 
(1987) 
Bronstein, L.R. (2003) 

Haward et al. (2003) 

Snyderman & Williams 
(2003) 

Brink & Chiarelli (2004) 

Adapted from 
Newbrough et al. (1985) 
Boon et al. (2004) 

Temkin-Greener et al. 
(2004) 
Gilson et al. (2005) 

Durbin (2006) 

Lemieux-Charles & 
McGuire (2006) 

Adapted from Cohen & 
Bailey (1997); Fried et 
al. (1988) and 
Schweikhart & Smith-
Daniels (1996) 

Team construct 
Integration 

Process 
Fiscal outcomes 

Effectiveness 

Collaboration 

Effectiveness 

Prospective Care 

Patient Centeredness 

Integration 

Performance 

Effectiveness 

ICU care 

Effectiveness 
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Description 
Classification of team work that distinguishes care 
production and care management tasks; evolving 
team models progress from functional to 
coordinated to focused team functions 
Process toward fiscal outcomes includes activity 
data, analysis, drivers; budget, charting & billing 
summaries; cost allocation; costs per unit of 
encounter; and tiered in administrative, 
secondary & client focused costs 
Organizational context, task issues, process 
effectiveness, group member synergy and 
resources determine team effectiveness 

Two-part model: 
Part One- five components constituting 
interdisciplinary collaboration: interdependence, 
professional activities, flexibility, collective 
ownership of goals, reflection on process; Part 
Two- four influences on collaboration: 
professional role, structural characteristics, 
personal characteristics, history of collaboration 
Inputs, group processes & outputs modified logic 
model 
Components of personalized health plan in 
systems model with components of delivery 
system 
Diabetes care team one component in care model 
focusing on child & family's psycho-social states 

Models described in terms of philosophy, 
structure, process & outcomes in a continuum 
from parallel to integrative practice 
Model includes managerial & team process 
factors affecting performance 
Model focuses on creativity and standardization 
as drivers of team effectiveness 
Team model includes physicians, nurses, 
respiratory therapists with severity of illness 
considered 

Identifies personnel shortages as a threat to team 
care 
Model includes social, policy, organizational 
context; task design; team processes & psycho
social traits; objective & subjective outcomes 
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The Chronic Care Model Application in Literature 

Application of the CCM in research literature was sparse. In a systematic review, 

Bodenheimer, Wagner and Grumbach (2002) researched evidence of the CCM in reducing costs 

of health care. They found that despite the obstacles hindering widespread adoption, the CCM 

showed a reduction in healthcare costs in 18 of 27 studies reviewed where the model was 

implemented in congestive heart failure, asthma and diabetes care. 

One example found application of the CCM in the care of children, was in the care of 

children diagnosed with asthma (Mangione-Smith, Schonlau, Chan, Keesey, Rosen, Louis et al., 

2005). These authors reported improved processes of care such as monitoring peak flows and 

having a written asthma action plan through a structure based on the CCM. 

Evidence for Clinical Guidelines 

Annual Clinical Guidelines for CF are described in Chapter Three, and are used as 

Independent Variables (IVs) in this study. Care guidelines for patients with CF are based on care 

provider consensus documents (CFF, 2007). Evidence of their effectiveness in improving 

patient outcomes is lacking in the literature. Published research on certain treatments does 

exist, however, as described here. 

The Cochrane Collaboration has reported the following related to specific treatments for 

CF: there is insufficient evidence on the safety and effectiveness offish oil supplements 

(McKarney, Everard & N-Diaye, 2008). There is insufficient evidence for oral calorie 

supplements for moderately malnourished children over dietary advice and monitoring (Smyth 

& Walters, 2007). There is also insufficient evidence for agents reducing gastric acidity to 
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improve outcomes such as nutritional status, lung function, quality of life, or survival (Ng & 

Jones, 2008). 

Reported use of enteral tube feeding has been demonstrated to result in nutritional and 

respiratory improvement (Conway, Morton & Wolfe, 2008). Home intravenous antibiotic 

therapy for CF showed no significant differences in clinical outcomes. Home therapy was found 

to be cheaper (although indirect costs were not measured) for families than receiving care in 

the hospital (Balaguer & Gonzalez de Dios, 2009). Further, newborn screenings were shown to 

be less expensive than traditional diagnosis of CF, and may provide for better pulmonary 

outcomes for short-term prognosis, whereas confounding factors such as infections and 

digestive problems influence long-term pulmonary prognosis of people with CF (Southern, 

Merelle, Dankert-Roelse & Nagelkerke, 2009). These reviews, combined with the absence of 

supporting evidence for the annual CFF Care Guidelines recommended for all patients with CF, 

suggest further work is needed in evaluating the effectiveness of clinical guidelines for care in 

patients with cystic fibrosis. 

Summary of Findings and Gaps 

Findings in Literature 

In the ninety three empirical studies reported in the review of literature, sixteen various 

theoretical foundations were used. Twelve out of thirty-four reports indicated no specific 

theoretical base. The review of literature also revealed a lack of outcome studies measuring 

team effectiveness, specifically in the area of care of children with chronic conditions where 

only five studies were found (Weinstein et al. 1992; Greineder et al., 1999; Kelly et al~, 2000; 

Berman et al., 2005; Walders, 2006). Three of these studies were done on children's clinical 
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and fiscal outcomes with the diagnosis of asthma. No studies were found that looked at clinical 

or fiscal outcomes of interdisciplinary team care of children with cystic fibrosis. Further, no 

study compared the types and numbers of disciplines caring for patients in an interdisciplinary 

team with clinical or fiscal outcomes of that care. 

The review of literature also addresses the historical influences of interdisciplinary 

health care teams (IHCT). Outlined in the history are socio-political influences in an interlay of 

educational programs for team member development. One of the areas of team training that 

has existed for decades in the U.S., growing out of socio-political priorities is that of the 

Maternal and Child Health Bureau programs for interdisciplinary team training through the 

Pediatric Pulmonary Centers (PPCs) (MCHB, 2007). Six of these centers exist in the U.S. As a 

premier program for training in interdisciplinary team care for children with special healthcare 

needs (CSHCN), team training may influence the outcomes of children care for in the respective 

centers. 

Children with medical complexities have been identified as an emerging population for 

clinical and research initiatives (Cohen, Kuo, Agrawal, Berry, Bhagat, Simon & Srivastava, 2011). 

Cohen et al. (2011) call for a clinical research agenda that addressed a family-centered system 

of care, sufficient decision-making support systems across the continuum of care, and a care-

delivery system that prioritizes high quality and efficient care through care coordination. The 

Chronic Care Model (Wagner, 2001; 2009) provides a theoretical framework for such research. 

Identified Gaps in Literature 
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Based on the historical review of interdisciplinary healthcare team (IHCT) literature, and 

the critical analysis of the research done in this area, the following gaps in knowledge have 

been identified: 

1. A theoretical model that links components of an IHCT to patient outcomes 

2. Clinical and fiscal outcomes evaluations for an IHCT model of care on children 

3. Evidence for the CFF Annual Care Guidelines on patient outcomes 

These areas of identified gaps led to the design of a research study that looked at 1.) Clinical 

outcomes of a chronic disease model in CF care, and 2.) Evidence for the application of CFF 

Annual Care Guidelines on patient outcomes. 

Rationale for Study 

Children with special health care needs (CSHCN) and chronic conditions are on the rise 

in the US (Smith, Layne & Garell, 1994; Newachek et al., 2004; Williams, Schone, Archibald & 

Thompson, 2004). Health problems of CSHCN tend to be complex, requiring generalist and 

specialist health service capabilities in many service areas (Weller et al., 2003; Gupta et al., 

2004; Berman et al., 2005; Kaslovsky & Sadof, 2010). With chronic care consuming an increased 

proportion of health care budgets (Newacheck et al., 2004; Borger, Smith, Truffe, Keehan, 

Smith et al., 2010), development of and reimbursement for IHCT services will require additional 

resources as life expectancies for children with chronic diseases increase (Newacheck et al., 

2004; Perrin, Bloom & Gortmaker, 2007). One area where this exists is in the care of children 

with cystic fibrosis. 
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Approximately 1,000 new cases of CF are diagnosed each year (CFF, 2007). Children 

with CF have multiple needs for specialty care. This care is often given through a team of care 

providers that include physicians, nurses, respiratory therapists, nutritionists, pharmacists and 

social workers. As life expectancies for CF patients increase, so does utilization of these health 

services. Examination of the outcomes of such health services is an important component of 

determining the efficiency of health care delivery models, such as interdisciplinary care. 

This study addresses components of knowledge gaps found in the review of literature 

and will include: 1.) beginning work on an outcome model for IHCT; 2.) IHCT model influence 

on clinical outcomes in children with CF; and 3.) Evidence for the application of the CFF Annual 

Care Guidelines. Methods for the study are detailed in Chapter Three. 
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Chapter 3: Design and Methodology 

Introduction & Research Purpose 

The purpose of this exploratory study was to examine the influences of IHCT care and 

CFF Care Guideline application on clinical outcomes for children with CF. This section will 

outline the research aims, hypotheses and study methodology. Conceptual and operational 

definitions are reviewed in Table 5. Finally, methods are described. 

The aims for this study were to determine whether: 

1. Adherence to annual care guidelines promoted by the Cystic Fibrosis Foundation is 

associated with better CF outcomes (FEN̂  % predicted & BMI Percentile)* in children 

with CF. 

2. Application of an Interdisciplinary Health Care Team (IHCT) model for children with CF 

receiving care through CFF Care Centers is associated with better CF outcomes (FEVi % 

predicted & BMI Percentile). 

Hypothesis One: Children with CF who receive care adhering to CFF Annual Care 

Guidelines will demonstrate better clinical outcomes (FEN̂  % predicted & BMI 

Percentile) than children who do not receive such care. 

Hypothesis Two: Children with CF who receive care by a larger number of provider 

disciplines will demonstrate better clinical outcomes (FEVi % predicted & BMI 

Percentile), compared to those who receive care from fewer provider disciplines. 

*Forced Expiratory Volume percent predicted and Body Mass Index percentile 

Rationale for study variables is presented in Table 5. 
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Program Description 

For a systematic and visual way to present and understand the flow of resources 

necessary to provide health care services to children with cystic fibrosis, a program or service 

logic model was developed. Although not a theory, this logic model was adopted for this 

dissertation study by the author as a graphic illustration of health services (Rossi, et al., 2004) 

for patients with CF receiving care through a CF Care center. It is guided by components of The 

Chronic Care Model (Wagner, 2001; 2009), which was used as the theoretical foundation for 

this study. 

Constructs, components and variables were determined by clinical experience, the CF 

literature, and benchmarking priorities reported annually by the Cystic Fibrosis Foundation 

(CFF). Content validity was performed for this graphic representation with the Interdisciplinary 

Care Team at the Pediatric Pulmonary Center (PPC) at the University of Wisconsin-Madison. In 

addition, the model was reviewed for content validity by health team members the researcher 

has professional contact with in other CF Centers at University of Alabama Birmingham, 

University of Florida Gainesville and University of California San Diego. Based on the content 

validity provided by disciplines in various CF Centers, it is accepted by this researcher that the 

data reported in the CFF Registry reflects this model of care. 

The overall program objective in this logic model is to provide interdisciplinary care 

health services to children with the diagnosis of Cystic Fibrosis, and their families. Not all 

components of this model are evaluated in this study due to data availability constraints and 

specific research questions. Sections that are evaluated include certain inputs, outputs, 

components and intermediate outcomes for which data is available, reported by the CFF, and 
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benchmarked between CF Centers on an annual basis. Refer to Figure 2 for Program Logic 

Model for Children with Cystic Fibrosis. This model is a verification of the program under study. 

Figure 2. Program Logic Model for Children with Cystic Fibrosis 
Program objective: to provide interdisciplinary care health services to children with the diagnosis of 
cystic fibrosis, and their families. 

Program Service Implementation 

Inputs 

#of 
Discipline 
contacts: 

Physician 
APN/RN 
Social Work 
Nutritionist 
RT 
Pharmacist 
OT/PT 

Equipment & 
supplies 
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Primary Care 

Ambulatory 
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(clinic visits 
with distinct 
disciplines) 

Hospital care 
(hospital 
days) 

Home care 
(home IV 
days) 

Education 

Social 
Services 

School 
Services 

Outputs 

Education 
applied 

Treatment 
regimen 
prescribed 

Resources 
obtained/ 
technology 
secured 

Care 
coordinated 

CFF Annual 
Care 
Guidelines 
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± clinic 
visit 
2,PFTs 
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1 vaccine 
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enzymes 

- > 

Linking 
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Treatment 
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•Pharm 

Outcomes - Impact 
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state 
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treatment 
knowledge 
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utilization of 
equipment & 
technology 

Infectious 
disease 
prevention 

Intermediate 

I inpatient 
days 

Clinical 
benchmarks: 
PFTs 
BMI 

Stable 
infectious 
disease state 

Long 

QALYs 

fLife 
span 

*Study variables noted in bold print 

The analytical model for this study reviews predictors (YR 2006) in relationship to 

outcomes (YR 2007). It is impossible to study all the elements of this program given this data 

source. The study design includes Independent Variables (Annual Care Guideline application 
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and number if distinct discipline contacts), covariates (age, age at diagnosis, sex, race, 

household members), acuity covariates (home IV days, hospital inpatient days, cystic fibrosis 

related diabetes and pancreatic insufficiency), and clinical outcome measures (FEV|% predicted 

and BMI percentile). These variables are outlined in Table 3. Rationale for choosing these 

variables, along with their conceptual and operation definitions can be found later in this 

chapter. 

Table 3. Analytical Model 
Controls 

Acuitv Measures: 
• home IV therapy 

days 
• inpatient hospital 

days 
• Cystic Fibrosis 

Related Diabetes 
• Pancreatic 

insufficiency (as 
defined by taking 
enzymes) 

Covariates: 
• Age 
• Age at Dx 
• Sex 
• Race 
• Household 

members 

IV (2006) 

Adherence to Annual Care 
Guidelines (all): 

• 4 clinical visits 
• 2 lung function test 
• 1 sputum/throat 

culture 
• 1 flu vaccine 
• Liver enzymes 

Dichotomous- all guidelines 
met (0= no; 1= yes) 

IHCT: 
# of distinct discipline 
contacts (each reported 
once/year by database; 
weighted equally per health 
team literature): 

- MDorAPN 
Respiratory Therapist 
Nutritionist 

- Social Worker 
All counted equally the same-
(0=no contact; 1= contact) 

DV (2007) 

Clinical outcomes: 
• BMI Percentile 

(continuous) 

• FEVT % predicted 
(continuous) 
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Study Design 

This is a longitudinal cohort study using an applied evaluation design. It is a secondary 

analysis of a subset of the Cystic Fibrosis Foundation (CFF) Patient Registry for YR 2006 and YR 

2007. The data subset included patient clinical outcomes, discipline contacts (if a distinct 

discipline on an interdisciplinary team was seen), and care encounter data (including inpatient 

stays, ambulatory visits and home intravenous therapy (IV) days). Institutional Review Board 

(IRB) approval (exempt status) was obtained by the University of Wisconsin Health Sciences 

Review Board prior to obtaining data. The study sample includes children ages 6-17 diagnosed 

with CF in the U.S., and followed by a CFF Care Center (n= 8122). Data set descriptions for CFF 

Registry are reviewed in the following sections. Data set variables can be found in Appendix D. 

Program evaluation research was chosen as a method because it applies a systematic 

investigation to evaluate the effectiveness of social intervention programs in ways that are 

adapted to their political and organizational environments (Rossi, Lipsey & Freeman, 2004). 

Rossi et al. (2004) set the following criteria for the appropriate application of this method: 

1.) a model of care exists; 2.) clinical care standards of effectiveness exist; 3.) participant 

treatment and outcomes are monitored; 4.) data are collected and managed; and 5.) results are 

benchmarked (Rossi, 2004). All of these criteria are met through care delivery in CF Care 

Centers. The care model in the CF Care Center system is interdisciplinary. Data are collected 

and reported through the PortCF database (CFF, 2007). The CFF monitors treatment and 

outcomes, and benchmarks treatments and outcomes between CF Centers on an annual basis. 

Analysis was done on reporting YRs 2006 and 2007 for three reasons: 1.) they were the 

most current years available when the data was requested from the CFF; 2.) annualized data is 
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consistent with CFF benchmarking and reporting between CF Care Centers (n=117); and 3.) 

newborn screening and application of CFF Care Guidelines were reportedly at their highest of 

all recorded data years. The 2007 data was used to measure dependent variables (DVs) (FEVi% 

predicted and BMI Percentile). The 2006 data was used to measure the influence of 

independent variables (predictors) (Annual Care, IHCT distinct discipline contacts) on matched 

subjects by unique patient identification number. This was done recognizing a temporal 

relationship between study Independent Variables (predictors) and DVs (outcomes), as the CF 

database does not indicate when specific events occurred. Instead, the CF database reports 

events taking place during a designated calendar year. This design assured that predictors 

occurred before measured outcomes. 

Definitions of Study Variables 

Definitions of predictors and outcomes of this study are defined here. Refer to Table 5 

for a summary. 

Independent Variables (Predictors). 

Annual care guidelines are defined by the Cystic Fibrosis Foundation (CFF) as having met all 

the following in a 12-month calendar period: four (4) clinic visits, two (2) lung function tests 

and one (1) sputum or throat culture per year. In addition, care guidelines include screening for 

CF-related diabetes (CFRD) for children fourteen years of age or older by a measure of random 

or fasting blood glucose, analysis of liver enzymes, and an annual flu vaccination (CFF, 2007). 

Because the consensus guideline for fasting blood glucose for age > 14 year was new in 2007, it 

is not being measured in this study. In addition, the national average for application is only 64% 
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as reported in 2007 (CFF). Guidelines are treated as a dichotomous variable (met=l/not 

met=0). 

An Interdisciplinary Health Care Team is conceptually defined as an integrated approach 

in which multiple disciplines act in an integrated way to coordinate care and services for 

patients to achieve common goals (MCHB, 2006). Interdisciplinary Health Care Team (IHCT) is 

operationalized in this study as number of distinct discipline contacts defined as single contact 

from a MD/APN, Respiratory Therapist, Registered Dietician or Social Worker. These contacts 

are accounted for (tracked) and reported by the CFF for a 12-month calendar year, and are 

measured independently. Each discipline is weighted the same based on team literature 

(Drinka & Clark, 2000; AAP, 2004; MCHB, 2007). Single disciplines take lead roles based on 

patient need, and lead roles change as patient needs change. Team care discipline contacts of 

> 3 per year is most commonly found in the literature (Cott, 1998; Hansen et al., 1998; Kasper 

et al., 2002; Cashman et al., 2004; Flaherty, 2004; Cornwell, 2010). This variable is recorded 

only once in the CFF database for the reporting year. 

Dependent Variables (Outcomes). 

Data was only available for study of intermediate outcomes (Figure 2). Intermediate 

outcomes variables used included pulmonary function test (PFT) results, and mean body mass 

index (BMI) percentile. This is consistent with the reporting priorities and benchmarks used by 

the Cystic Fibrosis Foundation. These outcomes are further defined here: 

Pulmonary Function Test (PFT) (measure: FEVi % predicted) for children > 6 years. The 

categorical pulmonary severity scheme (Wang, Chen, Chen & Liu, 1993) was used in this study. 
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The average FENA % predicted for an individual patient in 2007 is calculated from the highest 

FEVT % predicted values in each of up to 4 quarters (CFF, 2007). 

CF patient pulmonary status is monitored by noting the individual patient's pulmonary 

function, as measured by forced expiratory volume in 1 second (FEVi). Selection of subject age 

(> 6 yo) was done as it is difficult to obtain an accurate FEVi reading with children under the age 

of 6 years due to developmental levels and inconsistent subject cooperation. This is a common 

age demarcation in the CF literature. Pulmonary Function Tests are an accepted benchmark in 

measuring outcomes in the CF population as CF Center outcomes are compared by the CFF and 

are used in annual reporting by the CFF (2001). 

Body Mass Index (BMI) (measure: Mean Body Mass Index (BMI) Percentile) is a measure 

of nutritional status > age of two (Lai, 2006), and is used by the CFF as an outcome benchmark 

for comparing CF Centers. Normal Mean Body Mass Index (BMI) Percentile is defined as > 50% 

percentile. Low Mean Body Mass Index (BMI) Percentile is defined as < 50% percentile. 

Standard CFF reports for individual patient's BMI is calculated from the last height and weight 

measures reported in reporting year (CFF, 2007). Cystic Fibrosis is a disease that affects the 

absorption of nutrients, therefore impacting nutritional status. Growth failure and malnutrition 

are prevalent in patients with CF (Lai, 2006). Studies have shown associations between better 

nutritional status and better pulmonary status (Borowitz, 1996; Milla, 2004). 

Acuity Covariates. 

Four acuity covariates are used in this study. They include two resource utilization 

covariates (number of home IV days and hospital days in a 12-month period, January through 

December YR 2007), as well as two comorbidities: cystic fibrosis related diabetes (CFRD) and 
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pancreatic insufficiency. Cystic Fibrosis Related Diabetes (CFRD) is a type of diabetes unique to 

people with CF resulting in some degree of glucose intolerance (effects 9% of children ages 6-17 

years old). It occurs as a result of the malfunction of an exocrine gland (pancreas). Pancreatic 

Insufficiency is the inability of a patient to properly digest food due to a lack of digestive 

enzymes made by the pancreas. It is defined by the CF Patient Care Registry (2009) as "taking 

enzyme supplements", and affects 90% of children ages 6-17. These covariates were chosen 

because they were consistent with the CF literature, and were commonly seen as factors of 

acuity in clinical care. 

Other Covariates. 

Age, age of diagnosis, sex, and race were chosen because they are commonly used as 

covariates in epidemiological studies (Trochim, 2001), and in studies reported in the CF 

literature. In addition, number of household members was used as a covariate as it showed 

statistically significant (negative) regression coefficients on clinical outcomes in each model. 

T-tests were done comparing the groups (HHM complete, HHM missing) on continuous 

variables, and Fisher's Exact test for the categorical variables. The results are reported in Table 

4 and are described in the following paragraph. 

The t-tests done on the variable household members on dependent variables (FEVi% 

predicted and BMI percentile) showed no statistically significant mean comparisons between 

subjects with reported and non-reported (missing) household members. Household member 

groups reported vs. not reported were also compared on continuous independent variables 

with t-tests, and categorical variables with Fisher's Exact tests (Table 4). Conclusion for this 

comparison was that there were no significant group differences. The variable "household 
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members" was retained as a covariate, and analysis was run on the complete data set (final n= 

5726). The results of the regression analysis can be generalized to the subjects with missing 

household data because group differences did not exist. Conceptual and operational 

definitions for study variables can be found in Table 5. 

Table 4. Test of Differences on Dependent and Independent Variables as a Function of 

Household Member Missing Data 
DV 
FEV,% 
Predicted 
(continuous) 

BMI Percentile 
(continuous) 

IV 
Age at 
Diagnosis 
(continuous) 

Home IV Days 
(continuous) 

Subject Sex 
(categorical) 
Subject Race 
(categorical) 

Annual Care 
(met vs. not 
met) 

Reported 
n= 5328 

x = 90.54 
S= 19.35 
SE= 0.26 
R= 130.73 

n= 5723 

x =47.24 
S= 27.29 
SE= 0.36 
R= 99.93 

Reported 
n= 5725 

x =17.86 
S= 29.13 
SE= 0.39 
R=184 

n= 5726 

x=3.70 
S= 12.04 
SE= 0.16 
R=207 

Pl= 0.70 

Pl= 0.69 

Pl= 0.67 

Missing 
n= 2340 

x = 89.25 
S= 19.09 
SE= 0.39 
R= 123.99 

n= 2388 

x = 46.41 
S= 27.32 
SE=0.56 
R= 99.84 

Missing 
n= 2395 

x =18.92 
S= 31.31 
SE= 0.63 
R=184 

n= 2396 

x=3.27 
S= 10.10 
SE= 0.21 
R=135 

P2= 0.71 

P2= 0.76 

P2= 0.73 

Variance Assumption 
Equal mean difference = 0.81, S= 19.27, SE= 0.47, 
CI (-0.12,1.74) 
Unequal mean difference= 0.81, S=27.18, SE= 0.47, 
CI (-0.12,1.73) 
Equal variance t-test: Difference <> 0, t-value = -1.70, 
p= 0.09 

Equal mean difference = 0.84, S= 27.29, SE= 0.67, 
CI (-0.47, 2.74) 
Unequal mean difference= 0.84, S=38.61, SE= 0.67, 
CI (-1.47, 2.14) 
Equal variance t-test: Difference <> 0, t-value = -1.26, 
statistically significant at p= 0.21 

Variance Assumption 
Equal mean difference = -1.07, S= 29.7, SE= 0.72, 
CI (-2.49, 0.36) 
Unequal mean difference = -1.07, S= 42.76, SE= 0.74, 
CI (-2.53, 0.40) 
Equal variance t-test: Difference <> 0, t-value = -1.47, 
p= 0.15 
Equal mean difference = 0.02, S= 0.67, SE= 0.02, 
CI (-8.44E-03, 5.55E-02) 
Unequal mean difference = 0.02, S= 0.93, SE= 0.02, 
CI (-7.19E-03, 0.05) 
Equal variance t-test: Difference <> 0, t-value = 1.44, 
p= 0.15 
Fisher's Exact test difference= -0.01 
Ha:PK>P2,p = 0.31 
Fisher's Exact test difference= -0.02 
Ha: PK>P2, p = 0.46 
Note: 95% subjects white may influence calculation 
Fisher's Exact test difference= -0.06 
Ha: PK>P2, p = 0.00 
Note: not a full sample 

Key: n= number of subjects x = mean S= Standard Deviation SE= Standard Error <>= unequal 
Cl= Confidence Interval p= probability Ha= Alternative hypothesis P= proportions R= Range 
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Table 5: Definitions of Study Variables 
Concept Conceptual 

Definition 
Operational 
Definition 

Rationale/Data 
Source 

Study Subjects 
Children with Cystic 
Fibrosis 

Children 
diagnosed with 
the Cystic Fibrosis 
gene. 

Children, aged 6-17 
who have been 
diagnosed with Cystic 
Fibrosis and who are 
cared for by a CF Center 
in the U.S. 

Operational: 
Patients < 6 yo 
excluded due to 
treatment/testing 
compliance. Patients 
> 18 yo excluded due 
to transitioning to 
adult care services 
and adult social roles. 

Data source: CFF 
Patient Registry 
(2006, 2007) 

Study Inputs (predictor variables) 
Annual Care 
Guidelines 

Distinct Discipline 
contact 
(measure if 
Interdisciplinary 
Healthcare Team) 

Recommended 
care standards 
prescribed for 
each patient seen 
in a CF Center. 

A care contact 
between a 
licensed 
healthcare 
provider and a 
patient. 

4 clinic visits 
2 lung function (PFT) 
1 sputum culture 
1 flu vaccine 
Liver enzymes 
"Package" met/not met 

Patient receiving 
ambulatory care 
provision by a distinct 
single discipline in a 
12 month period. 
May include any of 
the following: 

1 physician orAPN 
1 nutritionist 
1 respiratory therapist 
1 social worker 

As defined by the CFF 
(2006, 2007) 

Data Source: CFF 
Patient Registry 
(2006, 2007) 

As defined by the CFF 
(2006, 2007) 

Data source: CFF 
Patient Registry 
(2006, 2007) 
Database allows for 
only one 
contact/year to be 
counted. 
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Concept Conceptual 
Definition 

Operational 
Definition 

Rationale/Data 
Source 

Study Outputs (outcome variables) 
Clinical outcome 

(1) Clinical 
outcome, 
Pulmonary 
Function Test 
(PFT) 

(2) Clinical 
outcome, 
Body Mass 
Index (BMI) 

A clinical state or 
measure that is a 
result of 
treatment or care. 

A measure of 
severity of 
pulmonary illness, 
[measure: FEVi % 
predicted] 

A measure of 
nutritional status. 
(Measure: Mean 
Body Mass Index 
(BMI) Percentile. 

See below. 

Normal PFT: FEVi > 
80% predicted.* 

Mild Severity of 
Pulmonary Illness: 
FEV, of 70-80% 
predicted.* 

Moderate Severity of 
Pulmonary Illness: 
FEVi of 60-70% 
predicted.* 

Moderately Severe 
Pulmonary Illness: 
FEVT of 50-60 % 
predicted.* 

Severe Pulmonary 
Illness: FEV1<50% 
predicted.* 

Normal Mean Body 
Mass Index (BMI) 
Percentile: Mean BMI 
> 50% percentile.** 

Low Mean Body Mass 
Index (BMI) 
Percentile: Mean BMI 
< 50% percentile.** 

Conceptual: Malonev 
& Chaiken (2001) 

Conceptual: Wang et 
al. (1993) 

Operational: As 
defined bytheCFF 
(2006, 2007) 

Data Source: CFF 
Patient Registry 
(2006, 2007). 

Conceptual: Lai 
(2006) 

Operational: As 
defined by the CFF 
(2006, 2007). 

Data Source: CFF 
Patient Registry 
(2006, 2007). 
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Concept Conceptual 
Definition 

Operational 
Definition 

Rationale/Data 
Source 

Covariates (acuity) 
Care encounters 

Comorbidities 

A care encounter 
is a health service 
utilized by patient 
at a specific site. 

Hospital Care: 
Number of hospital 
inpatient days in a 
calendar year. 

Home Care: 
Number of home IV 
therapy days in a 
calendar year. 

Cystic Fibrosis Related 
Diabetes (CFRD): 
A type of diabetes 
unique to people with 
CF resulting in some 
degree of glucose 
intolerance (effects 
9% of children ages 6-
17 yo). 

Pancreatic 
Insufficiency: the 
inability to properly 
digest food due to a 
lack of digestive 
enzymes made by the 
pancreas. Defined by 
the CF Patient Care 
Registry as 'taking 
enzyme supplements' 
(effects 90% of 
children ages 6-17 
yo). 

As defined by the CFF 
(2006, 2007) 

Data Source: CFF 
Patient Registry 
(2006, 2007) 

As defined by the CFF 
(2006, 2007) 

Data Source: CFF 
Patient Registry 
(2006, 2007) 
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Concept Conceptual 
Definition 

Operational 
Definition 

Rationale/Data 
Source 

Covariates (other) 
Age 

Age at diagnosis 

Sex 

Race 

Household members 

6-17 years old (in 
months) 

Age subject was 
diagnosed with CF (in 
months). 

Ranges from 
newborn (screening 
blood test at birth) to 
young childhood 
presenting with 
symptoms. 

Male or Female 

White or 'other' 
(African American, 
Aleut, Eskimo, 
American Indian, 
Asian, Pacific 
Islander) 

Number of members 
living in household 
with child for 
reported year. 

As defined bytheCFF 
(2006, 2007) 

Data Source: CFF 
Patient Registry 
(2006, 2007) 

Annual Care 
Guidelines x 
Inpatient hospital 
days 

Interaction effect: 
An effect that 
occurs when 
differences on one 
factor depends on 
which level exists 
for another factor. 

Previously defined 
above 

Conceptual: Trochim, 
(2001) 

Operational: 
As defined bytheCFF 
(2006, 2007) 

Data Source: CFF 
Patient Registry 
(2006, 2007) 
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Concept 

Distinct Discipline 
contacts x Inpatient 
hospital days 

Conceptual 
Definition 

Operational 
Definition 
Previously defined 
above 

Rationale/Data 
Source 
Conceptual: Trochim, 
(2001) 

Operational: 
As defined by the CFF 
(2006, 2007) 

Data Source: CFF 
Patient Registry 
(2006, 2007) 

* The average FEV1 % Predicted in the calendar year for an individual patient is calculated 
from the highest FEV1 percent predicted values in each of up to 4 quarters (CFF, 2007). 

**BMI is calculated from the last measured BMI in the calendar year (CFF, 2007). 

Database Description 

Cystic Fibrosis Foundation Patient Care Registry. The Cystic Fibrosis Foundation (CFF) Patient 

Care Registry contains data on individual subjects seen in CF Care Centers. Since 1986 the CF 

Foundation has collected data from the CF Foundation-accredited Care Centers and created the 

Cystic Fibrosis Patient Registry to track the health of people with CF in the United States. The 

information in this registry allows caregivers and researchers to identify new health trends, 

recognize the most effective treatments and design clinical trials for potential therapies (CFF, 

2009). Information is collected at the individual level and reported in aggregate form for 

benchmarking between CF Centers. Patients and families who receive care through CF Centers 

consent for the collection of personal data with the understanding that the data will be used for 

benchmarking, and for research on cystic fibrosis (CFF, 2009). Permission to use the Registry 

data for study proposals and research purposes must be obtained from the CFF. Protected 

health information under the Federal Health Insurance Portability and Accountability Act 



66 

(HIPPA, 1996) are removed from the data prior to data distribution or reporting. Information 

collected and used in this study includes individual subject information: 

• BMI percentile 
• Pulmonary Function test results 
• CF Care Guideline use (treatments and care delivered) 
• ambulatory care visits & specific discipline contacts 
• hospitalizations and length of stay 
• home IV use 
• gender, age, age at diagnosis 
• pancreatic enzyme use 

• complications related to CF 

The CFF Patient Care Registry contains reporting on 397 data fields. Years for which 

data are available date back to 1986, and are reported annually (CFF, 2009). There are 117 CF 

Care Centers throughout the U.S. (2007) that report directly to the National CFF via a secured 

electronic system requiring data input from CFF trained personnel. Data are entered on each 

patient encounter and each patient annually via a trained data manager at the care center site. 

Annual review of data by center directors and the CFF, as well as benchmarking efforts between 

centers strengthens the validity and reliability of the information collected and reported. In 

addition, the data is discussed and scrutinized at the National Cystic Fibrosis annual meeting 

attended by CF Care Center directors and staff. There were 24,512 patients with CF reported to 

the CFF Patient Registry in 2007. Of this total, 13,347 (55 %) are less than 18 years of age. Data 

fields collected and available for request can be found in Appendix D. 
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Method 

A secondary analysis was conducted using a subset of the CFF Care Center data for most 

current years available when data was requested (2006, 2007). Initially 48,791 subject cases 

were received from the CFF, with 374 data fields. Inclusion criteria are outlined in Table 6. 

Decisions on database management can be found in Table 7, and are described here. 

Descriptive, exploratory and multiple regression analyses were performed. The analysis 

structure and rationale is described in this chapter. 

Inclusion Criteria. Inclusion criteria were children diagnosed with CF, ages 6-18, who received 

care through a CF Care Center, and reported data for YRs 2006 and 2007. Cases were matched 

by unique subject identification number between reporting years, and needed to meet 

inclusion criteria for both years. 

Exclusion Criteria. Exclusion criteria included cases subject death in data year (n=45), newly 

diagnosed in data year (n=102), and transplant evaluation in data year (n=80). These cases 

were excluded as it could not be discerned if data for the entire year was complete. 

Exploratory analysis indicated little variability in outpatient visits, home intravenous (IV) 

days, annual care guidelines applied, and distinct discipline contacts received on subjects 

involved in clinical trials (n=1123) vs. those who were not (n= 4603). Comparisons showed no 

statistical significance. It was also confirmed with the CFF that clinical trial patients are 

included in reporting and benchmarking. Therefore, patients on clinical trials were not 

separated from the main analysis. 
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Table 6: Inclusion & Exclusion Criteria 
Inclusion 

• Children Diagnosed with CF 

• Ages 6-17 years old 

• Seen for care in CF Center 

• YR 2006 subject matched with YR 
2007 

• Met inclusion criteria both years 
(case matched on unique patient 
identification number) 

Exclusion 

• Subject death (n= 45) 

• Newly diagnosed (n= 102) 

• Transplant evaluation (n=80) 

• Missing clinical outcome data 
FEV,% predicted (n= 98) 
BMI percentile (n=3) 

• Missing SES data (n= 2388) 

Missing Data. Frequencies were run for all variables to determine if there was missing data. 

Missing data was managed with guidance from the CFF. Some missing data resulted in a code 

of "0" for testing and discipline encounters, as that was the intent of the report (CFF, 2007), and 

was consistent with how the CFF report the data. Missing data for Dependent Variables, FEVi% 

predicted (n= 154) and BMI (n=ll) were confirmed by other variables in the dataset that this 

information was not collected. 

Socioeconomic status (SES) variables had the greatest amount of missing data. One 

plausible explanation for this under-reporting is that CF Centers do not receive an incentive 

from the CFF to complete data reports in these fields, as they do for treatments, guideline 

adherence, and reporting of outcomes (CFF, 2007). Missing SES data resulted in the loss of n= 

2,396 cases. All other predictors and covariates had no missing values. 
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Database Management. Initially, data was received from the CFF on 48,791 subjects for YRs 

2006 and 2007 combined. Data were filtered to include subjects ages 6-17 years old (meeting 

this criteria for both reporting years). Next, the two data sets were merged on unique patient 

identification numbers to assure there was a connection between predictors and outcomes per 

subject. Finally, missing data was excluded with a resulting n= 5726 subjects. Table 7 below 

illustrates this process. 

Table 7: Database Management 
Step One: 

CFF database received 

Step Two: 
Ages 6-17 years old 

Step Three: 
Merged on matched 
subjects 

Step Four: 
Missing data excluded 
Final n for analysis 

2006 2007 
n= 24,279 n= 24,512 

i 1 
n= 9214 n= 9122 

Matched subjects on 
unique patient 

identification number 

n= 8122 

1 
n= 5726 

Sample Demographics 

The demographic characteristics are displayed in Table 8. Overall, the sample includes 

approximately equal numbers of male and female subjects. A large percentage of this sample 

was Caucasian which reflects the distribution of cystic fibrosis in the population. Nearly all 

subjects were covered by private health insurance or publically funded programs. 
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Table 8. Demographics 

Subject Age 

Subject Sex 

Subject Race 

Insurance Coverage 

Years 
6-8 

9-11 
12-14 
15-17 
Total: 

Male (%) 
2976 (51%) 

White * 
African American 

Other** 

Privatea 

State funded b 

Federal funded c 

CHAMPUS (military) 
Unknown 

No Insurance 
* Ethnicity of Hispanic Origin (9%) 

N 
1333 
1484 
1388 
1521 
5726 

Female (%) 
2750 (49%) 

5413 
275 
38 

3765 
2489 

93 
95 
30 
29 

** Aleut, Eskimo, American Indian, Asian, Pacific Islander 
a Commercial, fee-for-
b Medicare, SCHIP 
c Medicare, SSDI, Indi 

service, HMO, PPO, POS 

an Health Service Some dual-coverage 

% 
23% 
26% 
24% 
27% 

95% 
4.8% 

1% 

65.8% 
43.5% 

1.6% 
1.7% 

.5% 

.5% 

exists 

Analysis Methods 

Residual Q.-plots, histograms and scatterplots of the distribution of independent and 

dependent variables were created and examined for normality, outliers, homoscedasticity and 

linearity. Univariate descriptive statistics were examined to assess for out-of-range values, 

plausible means and standard deviations (Tabachnick & Fidell, 2007). These results are 

reported in Chapter 4. Because the care was provided and data were collected by specific CF 

Centers (n=117), nesting (or hierarchical analysis) was considered to address a potential lack of 

independence in the observations. However, that because of encrypted center fields (done by 
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the CFF to protect patients from being identified) subjects matched with their respective CF 

Center could not be assured. Therefore, nesting analysis was not done. This is discussed as a 

study limitation in Chapter 5. Existence of observations across the range of the distribution 

was verified. Accuracy of input was determined by checking other reported fields in the CFF 

Patient Registry (CFF, 2007). Ranges for reported variables fell within expected scales (for 

example, values for percentiles fell between zero and one hundred). Means and standard 

deviations were plausible. 

Analyses examined the relationship of the application of CFF care guidelines and 

individual discipline contacts and to patient clinical outcomes (FEVi% predicted and BMI). 

Quantification of the association between Independent Variables (IHCT and Application of CFF 

Annual Care Guidelines) and Dependent Variables (clinical outcomes) involves initial descriptive 

exploratory analysis followed by multiple regression analysis. Analysis performed by using 

Predictive Analysis Software (PASW, version 18; formerly Statistical Package for the Social 

Sciences, or SPSS), NCSS (Hintze, 2007; formerly Number Crunching Statistical System) and 

Minitab (version 14). 

Dummy variables were created for distinct discipline contacts. Reference for coding was 

one discipline contact, with parameters for two (0,1,0,0), three (0,0,1,0), and four (0,0,0,1) 

distinct discipline contacts relating to reference of one. This was done instead of treating 

disciplinary contacts as a continuous variable (range 1-4 with higher number reporting contact 

with a greater number of disciplines) because the IHCT literature makes a distinction 

referencing three or more disciplines more commonly accepted as interdisciplinary care (Ziring 

et al., 1999). 
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Assessment of Data for Regression Analysis 

Data were screened prior to regression analysis to check assumptions for regression 

analysis with regard to homoscedasticity, linearity, and normality. Univariate descriptive 

statistics were examined to assess for out-of-range values, plausible means and standard 

deviations, and asses for univariate outliers (Tabachnick & Fidel), 2007). D'Agostino normality 

test for skewness and kurtosis was performed on dependent variables (FEV^ Predicted and 

BMI Percentile). Histograms and scatterplots were done to assess the distribution of the 

independent variables, covariates and dependent variables to determine if distributions 

appeared normal and to assess if residuals existed. The results of data screening prior to 

regression analysis are presented in this section. Plots and statistics are reported in this section 

for FEV^ Predicted and BMI Percentile. Residuals were assessed before regression models 

were run. 

The FEVi% Predicted outcome variable was examined for normality of distribution. 

Figure 3 displays the results of tests of D'Agostino skewness and kurtosis tests. These tests 

revealed a small amount of negative skewness. As a result of this assessment and visualization 

of the distribution, these data were treated as normally distributed and no transformation was 

conducted. BMI Percentile, however, required transformation due to heteroscedasticity. To 

determine the optimal transformation for this variable, a Box Cox power transformation was 

performed. A Box-Cox power transformation on the dependent variable is a useful method to 

alleviate heteroscedasticity (Tabachnick & Fidel), 2007). The Box-Cox test resulted in the "best 

fit" "Lambda transformation, which was performed on the BMI Percentile data. 



Figure 3. FEVi% Predicted Residuals 
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Normality tests D'Agostino Skewness (-14.13, p= 0.00) and Kurtosis (5.23, p= 0.00). 

Analysis of residuals for BMI Percentile revealed heterogeneous errors. Plots and tests for 

normality showed very heavy tails and a nearly flat distribution as shown in Figure 4. 

Figure 4. BMI Percentile Residuals 
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Normality tests D'Agostino Skewness (3.12, p= 0.00) and Kurtosis (-38.70, p= 0.00). 
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As a result, a transformation was indicated prior to regression analysis. To determine the 

optimal transformation for this variable, a Box Cox power transformation was performed. The 

formula for the Box Cox used to determine the optimal transformation: 

* when A ^ 0 
log{y{) when A = 0 

The result of the Box Cox power transformation revealed the best transformation of BMI 

Percentile was a 0.59 Lambda transformation. Figure 5 displays the result of applying the 

59 A transformation to BMI Percentile. Although this distribution remains negatively skewed, 

the 'fit' on the normal curve improved with this transformation. 

Figure 5. BMI Percentile '59X Transformation Residuals 
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Assessment of Data for Independent Variables and Covariates 

The distributions of all independent and covariate variables were examined. Inpatient 

hospital days and age at diagnosis required additional analytic consideration due to issues 

related to their distributions. 

Initially, Inpatient Hospital Days was considered as a dependent variable. A 

disproportionate number of subjects (n= 3650, 64%) were not admitted to the hospital creating 

a zero-inflated distribution (zero hospital days). Several options were reviewed to address this 

problem including 1.) leaving the distribution as is; 2.) building a zero-inflated mixed model 

including Logit analysis; 3.) creating binary variables (0= zero hospital days; 1= hospital days) 

running the subsets in a regression model (Tabachnick & Fidell, 2007); and 4.) using the variable 

as an acuity covariate instead of a dependent variable. 

After completing exploratory analysis on this variable and reviewing the CF literature, 

this variable was used as an acuity covariate in the regression models. Inpatient hospital days 

have been examined as a measure of acuity for patients with CF (Balaguer & Gonzalez de Dios, 

2009). 

Further exploratory analysis showed heteroscedasticity of the variable "Age at 

diagnosis". This was corrected with a natural log transformation. A Ln(x) or Log (2.7s) was used. 

In addition, to obtain comparative information on age of diagnosis, k-1 dummy variables were 

created, referencing newborn diagnosis (0, 0), to diagnosis in first year of life (1,0), to diagnosis 

after first year of life (0,1). This strategy was used due to a disproportionate number of 

newborns diagnosed with cystic fibrosis (zero months, n=1078) as a result of state newborn 
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screening programs for CF. This decision was based on the CF literature which suggests that 

early diagnosis of CF (newborn screening) yields better clinical outcomes for patients (Borowitz, 

1996; CFF, 1997). At the time of the data collection, not all states in the U.S. had initiated 

newborn screening. 

Multiple Regression 

Multiple regression analysis was performed using predictors from YR 2006, and 

covariates and dependent variables from YR 2007 on matched subjects due to the temporal 

relationship between variables. Care reported in the CFF database is not "date-stamped". 

Instead, reports care given within a calendar year (2006 or 2007). Covariate antecedents were 

measured closer to the reported outcomes (YR 2007), because of their temporal relationship to 

the outcomes clinically. This is consistent with the CF literature. In addition, predictors were 

measured from the year preceding the reported outcomes (YR 2006). This assured that 

predictors occurred before patient outcomes. Diagnostics for multicolinearity between 

variables were run and reported on each model. The final regression model can be viewed in 

Figure 6. 



Figure 6: Regression Analysis Model 
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Variables Used in Regression Modeling 

Variables used in regression modeling were defined in Table 5. Rationale for model 

development is described here. Predictor variables (Annual Care Guidelines and Distinct 

Discipline Contacts as a measure of IHCT) were hypothesized to improve clinical outcomes 

commonly measured and benchmarked by the Cystic Fibrosis Foundation. These clinical 

outcomes included dependent variables FEV^ predicted or BMI Percentile. Separate 

regression models were run on each dependent variable. 

Covariates (age, age at diagnosis, sex and race) were chosen as they are commonly used 

in epidemiological studies (Trochim, 2001), and controlling for these variables is consistent with 
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the CF literature. Additionally, number of household members were added as a covariate as an 

attempt to account for resource consumption as previously described. Reported number of 

household members was the best measure available for this in the dataset. Controlling for 

household members also showed statistical significance in all the regression models. 

Model one was run with reported "age in months". This model was run as a baseline 

comparison, and did not contain any acuity covariates. Model Two adds acuity variables 

theorized to impact outcomes based on clinical experience, and consistency with the CF 

literature. These acuity variables were retained in future modeling because of their impact on 

the R2 values. The proportion of variance explained improved with acuity variables added. 

Dummy variable were created for "age of diagnosis" for use in Models Three and Four. 

This was done because there is a distinction in the CF literature between subject's clinical 

outcomes and at what age a diagnosis of CF was made. Dummy variables included diagnosis in 

the first year of life, and post first year of life. These were both referenced newborn diagnosis, 

which occurred in n=1078 (18%) of subjects. 

Model Four added an interaction variable between each of the predictors {Annual Care 

Guidelines with Inpatient Hospital Days or Distinct Discipline Contacts) and inpatient hospital 

days. An interaction effect was examined in the analysis to test if differences of one factor 

depended on the level of another factor (Trochim, 2001; Tabachnick & Fidell, 2007). Predictors 

were chosen because they were hypothesized to influence the outcome variables. Inpatient 

hospital days were chosen because they were consistently shown to have the greatest relative 

magnitude of influence (standardized coefficient) in all the regression models for which acuity 

variables were included. 
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Chapter 4: Results 

The results of this study are presented in this chapter. The final sample included 5726 

children, aged 6-17 years of age who had been diagnosed with cystic fibrosis, and who received 

care for this disease during FY 2006 and 2007 through a Cystic Fibrosis Care Center in the U.S. 

Variable Distributions 

The descriptive statistics for the study variables are displayed in Table 9. Annual Care 

Guidelines were received by sixty-four percent of subjects in 2006, despite being recommended 

for all patients receiving care in CF Centers. All patients (100%) met with either a Physician 

(MD) or Advanced Practice Nurse (APN) during their clinic visits. This was followed by 88% 

receiving care from a Respiratory Therapist, 86% from a Nutritionist, and 74% from a Social 

Worker. In total, only 61% of subjects met with all four disciplines for the reported year. 

Lost to analysis were 98 subjects with missing data for FEVi% predicted and 3 subjects 

with missing data for BMI percentile. Ranges for these outcome variables were plausible. Only 

nine percent of subjects were diagnosed with Cystic Fibrosis Related Diabetes (CFRD), whereas 

93% were diagnosed with pancreatic insufficiency. This is consistent with the CF literature, and 

subject age (6-17 yo). The mean age of diagnosis was just over 1 year, despite 19 % of subjects 

being diagnosed as newborns. Acute care variables for this chronic disease showed nearly 

twice as many subjects receiving care in the hospital (n= 1915), as compared to treatment at 

home with home intravenous therapy (n=966). 
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Table 9. Descriptive Statistics for Study Variables (YR 2006) 
Predictor (Independent Variables) n (%) n {%) 

Annual Care Guidelines 
Met: 3667 (64%) 
Not Met: 2059 (36%) 
Distinct Discipline Contacts Met with (breakdown) 
Met 1 discipline 112(2%) MDorAPN 5726(100%) 
Met 2 disciplines 595(10%) Nutritionist: 4894(86%) 
Met 3 disciplines 1515(27%) Social Worker 4227(74%) 
Met 4 disciplines 3503(61%) Respiratory Therapist 5013(88%) 

Outcome (Dependent Variables) n(%) Mean(x) Min, Max, Range 

Standard Deviation (5) 
Standard Error (SE) 

FEV,% Predicted 5326 

BMI Percentile 5323 

Covariates n (%) 

Race White 5413 (95%) 
Non-white 313 (5%) 

Sex Male 2976 (52%) 
Female 275 (48%) 

Cystic Fibrosis Related Diabetes 511 (9%) 
Pancreatic Insufficiency 5350 (93%) 

Age (in months) 5726 

Age at Diagnosis (in months) 5725 

Household members 5726 

Home IV Days # subjects= 
966 

Hospital Days # subjects= 
1915 

x= 90.05 
S= 19.35 
SE= 0.26 

x= 47.24 
S= 27.29 
SE= 0.36 

x,S,SE 

x= 137.67 
S= 37.80 
SE= 0.49 

x= 17.86 
S= 29.13 
SE= 0.39 

x = 4.2 
S= 1.25 
SE= 1.66E-02 

x = 3.7 
S= 12.04 
SE= 0.16 

x= 16.83 
S= 17.56 
SE= 0.40 

Min= 16.67 
Max= 146.40 
Range= 133.73 

Min= 0 
Max= 99.93 
Range= 99.936 

Min, Max, Range 

Min= 72 
Max= 203 
Range= 131 

Min= 0 
Max= 184 
Range= 184 

Min= 2 
Max= 12 
Range= 10 

Min= 2 
Max= 207 
Range= 205 

Min= 1 
Max= 187 
Range= 186 
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A descriptive analysis of factors associated with receiving care according to guidelines was 

conducted. As displayed in Table 10, sixty-four percent of subjects received care according to 

guidelines in 2006. Subjects statistically more likely to receive care according to guidelines 

were more acutely ill as reflected in more days receiving home IV therapy, more hospital days, 

and having comorbidities of Cystic Fibrosis Related Diabetes (CFRD) and pancreatic 

insufficiency. 

Table 10. Factors Associated with Meeting Annual Care Guidelines YR 2006, n= 5726 
Criterion 

Home IV Days 

Hospital Days 

Cystic Fibrosis 
Related 

Diabetes 

Pancreatic 

Insufficiency 

Met Guidelines 

n= 3667 

x = 0.20 
S= 0.40 
SE= 6.66E-03 

x = 0.41 
S= 0.49 
SE= 8.11E-03 

x = 0.73 
S= 0.45 
SE= 0.02 

x= 0.65 
S= 0.48 
SE= 6.53E-03 

Did not meet 

Guidelines 

n= 2059 

x = 6.07E-02 
S= 0.24 
SE= 5.26E-03 

x= 0.21 
S= 0.41 
SE= 8.93E-03 

x= 0.63 
S= 0.48 
SE= 6.58E-03 

x = 0.47 
S= 0.50 
SE= 2.45E-02 

t-test 

t-value = -14.79, CI (-0.16, -0.12) 

p= 0.00 

t-value= -15.65, CI (-0.22, -0.17) 

p= 0.00 

t-value= -3.63, CI (0.95, 0.85) 

p = 0.00 

t-value= -7.49, CI (-0.23, -0.13) 

p= 0.00 

Key: Mean (x) , Standard Deviation (5), Standard Error (SE), Confidence Interval (CI), p=probability 

Descriptive analysis of factors associated with subjects meeting four distinct discipline 

contacts was conducted. Sixty-two percent of subjects (n= 3503) met with all four disciplines 

(MD or APN, Social Worker, Nutritionist and Respiratory Therapist). Percentages for all the 
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variables reported in the table were similar to those percentages for meeting Annual Care 

Guidelines. 

Correlations were run on subject's distinct discipline contact in a 12-month period and 

meeting Annual Care Guidelines (ACG). The value of R-Squared, the proportion of the variation 

in distinct discipline contacts that could be accounted for by variation in adherence to CF 

Annual Care Guidelines, was 0.04. The correlation between discipline contacts and ACG was 

0.21. Findings showed those patients who receive all Annual Care Guidelines were only slightly 

more likely to see three or more distinct discipline contacts. 

Clinical Trials subjects vs. Non-Clinical Trial 

Participation in clinical trials was initially thought to be associated with different 

outcomes. Therefore, exploratory analysis was done comparing the groups. Equal variance t-

test of clinical trial subjects vs. those not in clinical trials on FEVi% Predicted showed difference 

equal to zero t-value = -4.93, p = 0.00. Equal variance t-test of means for clinical trial subjects 

vs. those not in clinical trials on BMI percentile showed difference not equal to zero t-value = 

-2.94, p = 0.00. As a result of this comparison, subjects enrolled in clinical trials were not 

analyzed separately. This is also consistent with the management of data reported by the 

Cystic Fibrosis Foundation (CFF, 2007). 
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Explanatory Analysis 

Regression analysis was conducted to test two a priori hypotheses. This section will review the 

results for each hypothesis. 

1. Hypothesis One: Children with CF who receive care according to CFF Annual Care 
Guidelines will demonstrate better clinical outcomes (FEVi % Predicted and BMI) than 
children who do not receive such care. 

Results of Regression Analysis of Receiving Care According to Annual Care Guidelines on FEV-i% 

Predicted. 

Annual Care Guidelines were found to have a statistically significant negative metric 

change on FEVA Predicted in Model 1 (Table 11). Receiving care according to guidelines was 

associated with lower (poorer) FEV^. 

All acuity covariates (Inpatient hospital days, home intravenous days, cystic fibrosis 

related diabetes and pancreatic insufficiency) were statistically significant predictors of poorer 

(lower) FEVi% Predicted. Number of inpatient hospital days shows the greatest relative 

magnitude of influence (B= -0.27 to -0.31) in all models. By adding acuity covariates, the R2 

value increased from 0.07 in Model 1 to 0.21 in Model 2 (and subsequent models), improving 

the proportion of variance explained. 

Results for subject age showed that greater age is a predictor of poorer (lower) 

pulmonary function result (FE\A% Predicted). This is consistent with the CF literature. A greater 

number of household members also predicts poorer (lower) pulmonary function results (FEVi% 

Predicted), and is statistically significant in all four regression models. This is a new finding, as 
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the current CF literature does not address household members as a covariate when studying 

clinical outcomes. 

Covariates that are shown to be associated with better FEVi% Predicted were male 

gender, Caucasian race, and (older) age at diagnosis. These results were statistically significant 

in models when controlled for acuity. Age at diagnosis was a statistically significant predictor of 

better FEVA Predicted in Models one and two. In Models 3 and 4, age of diagnosis was 

dummied, referencing newborn diagnosis as explained in the methods Chapter 3. Post first-

year diagnosis continued to be a statistically significant predictor of better FEV^ predicted 

outcomes. Diagnosis in the first year of life (as referenced to newborn) did not show 

statistically significant results as a predictor of FEVi% predicted. 

An interaction term was developed and placed in Model 4. The interaction term was 

created by using the predictor variable (Annual Care Guidelines) and covariate inpatient 

hospital days (the acuity variable that showed the greatest negative relative magnitude of 

influence in all four models). Diagnostics for multicolinearity between variables were run on 

each model. Results showed low Variance Inflation Factors (VIF) and high tolerance levels for 

all variables. This is preferred in regression modeling, as it indicates each variable is measuring 

different things (Tabachnick & Fidell, 2007). 

The interaction term (Guidelines x inpatient hospital days) was statistically significant, 

and showed a negative magnitude of influence on FEVi% predicted (($= -0.07). Although an 

interaction existed between these two variables, it was very weak. Further, the addition of the 

interaction term did not improve the proportion of variance explained. The R2 value was 0.22 
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in Model 3 (without the interaction variable), and remained the same (R2 = 0.22) in Model 4 

(with the interaction variable). 

Study Aim One 

Table 11. Results of Regression Analysis of Receiving Care According to Annual Care Guidelines 
on FEV, % Predicted 
Independent 

Variable 

Intercept 

Annual Care 

Guidelines 

Age 

Age at Dx 

Dummy Age 

Dx 

Household 
Sex 
Race 
Hosp Days 

Home IV 

Days 

CFRD 

Pancreatic 

insufficiency 

Interaction: 

Guidelines x 

Hospital 

Adjusted R2 

F-Ratio 

p- value 

Model 1 
B[B]** 

109.12 [0.00] 

-2.63 [-0.06]* 

-0.13 [-0.25]* 

0.32 [0.05]* 

-0.41 [-0.03]* 
2.49 [0.06]* 

1.88 [0.02] 

0.07 

68.19 

0.00 

Model 2 

B[p]** 

110.18 [0.00] 

-0.74 [-0.02] 

-0.09 [-0.17]* 

0.20 [0.03]* 

-0.41 [-0.03]* 
1.29 [0.03]* 
2.36 [0.03]* 

-0.41 [-0.31]* 

-0.23 [-0.14]* 

-3.27 [-0.05]* 

-4.12 [-0.05]* 

0.21 

151.70 

0.00 

Model 3 
B[B]** 

109.45 [0.00] 

-0.76 [-0.02] 

-0.09 [-0.07]* 

YRlDx: [-0.01] 
Post YRlDx: [0.05]* 

-0.41 [-0.03]* 
1.36 [0.04]* 
2.2 [0.03]* 

-0.41 [-0.31]* 

-0.23 [-0.14]* 

-3.16 [0.05]* 

-3.68 [-0.05]* 

0.22 

139.40 

0.00 

Model 4 
B[B]** 

109.39 [0.00] 

-0.56 [-0.01] 

-0.09 [-0.07]* 

YRlDx: [-0.01] 

Post YRlDx: [0.05]* 

-0.42 [-0.03]* 
1.32 [0.03]* 
2.19 [0.03]* 

-0.35 [-0.27]* 

-0.23 [-0.14]* 

-2.87 [-0.04]* 

-3.64 [-0.05]* 

-0.13 [-0.07]* 

0.22 

130.44 

0.00 

*= Statistically significant p< 0.00 
** B= Unstandardized coefficient, [B= Standardized coefficient] 
Note: Higher FEVi% Predicted is a better clinical finding 
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This analysis revealed that receiving care according to guidelines predicted poorer 

FEVi% Predicted outcomes when controlling for demographics and acuity. The first study 

hypothesis was not confirmed. 

Results of Regression Analysis of Receiving Care According to Annual Care Guidelines on BMI 

Percentile. 

Annual Care Guidelines were found not to be statistically significant and a poor 

predictor of BMI Percentile results. 

Adding acuity covariates (inpatient hospital days, home intravenous days, cystic fibrosis 

related diabetes and pancreatic insufficiency) did not improve the adjusted R2 value (0.06) in 

Models 2, 3, & 4 (Table 13), failing to explain a greater proportion of variance. Cystic Fibrosis 

Related Diabetes results were not significant. In Models 2, 3 & 4 however, a unit change in 

pancreatic insufficiency resulted in a negative (B =-1.19, B=-1.21, B=-1.21 respectively) 

reduction in BMI Percentile. These effects indicated this co-morbidity resulted in poorer 

(lower) BMI Percentile in the study sample. Hospital and home intravenous days showed 

negative metric changes on BMI Percentile, and they were statistically significant on all three 

models containing acuity covariates. Again, number of hospital days shows the greatest 

relative magnitude of influence (B= -0.13) on BMI in Models 2 & 3, and (B=-0.12) in Model 4. 

Results showed that older children in this sample had poorer (lower) BMI Percentile. 

This is consistent with the CF literature, as pancreatic involvement tends to worsen with age for 

most CF patients (Lai, 2006). Number of household members also predicts poorer BMI 

Percentile (B= -0.06), and is statistically significant in all four models. 
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The only covariate that was shown to improve and be associated with increased BMI 

Percentile was age at diagnosis. Results were statistically significant in models with the 

exception of dummied variable age of diagnosis in the first year of life as referenced with 

newborn diagnosis. Unlike predictions on FEVi % as reported in Table 11, results for subject sex 

and race were not statistically significant. 

An interaction term was developed and placed in Model 4 (Table 12). As done 

previously with the FEVi% Predicted, Annual Care Guidelines were used with inpatient hospital 

days to create an interaction variable. Results on the outcome variable BMI Percentile were 

not statistically significant, indicating little evidence of an existing interaction. In addition, 

adding this interaction term did not improve the explained variance in the fourth model, where 

adjusted R2 remained 0.06 explaining only six percent of the variance. 

Low Variance Inflation Factors (VIF) (reported 1.00-1.02) and high Tolerance levels 

(reported 0.98-0.99) for all variables indicate little evidence of colinearity between variables in 

all four models with the exception of number of distinct discipline contacts. Models run with 3 

and 4 discipline contacts resolved this problem. These models were all run with a BMI"59 

Lambda transformation as explained in Chapter 3 (Methods). Results of regression analysis of 

receiving care according to Annual Care Guidelines on BMI Percentile can be found in Table 12. 
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Study Aim One 

Table 12. Results of Regression Analysis of Receiving Care According to Annual Care Guidelines 
on BMI Percentile 
Independent 

Variable 

Intercept 

Annual Care 

Guidelines 

Age 

Age at Dx 

Dummy Age 

Dx 

Household 
Sex 
Race 
Hosp Days 

Home IV 

Days 

CFRD 

Pancreatic 

insufficiency 

Interaction: 

Guidelines x 

Hospital 

Adjusted R2 

F-Ratio 

p-value 

Model 1 

B[B]** 

12.14 [0.00] 

-0.06 [-0.01] 

-0.12 [-0.16]* 

0.10 [0.08]* 

-0.16 [-0.08]* 
-0.05 [-0.01] 
-0.02 [-0.00] 

0.03 

29.02 

0.00 

Model 2 

B[B]** 

13.02 [0.00] 

0.11 [0.02] 

-0.01 [-0.13] 

0.07 [0.06]* 

-0.16 [-0.06]* 
-0.13 [-0.02] 
-0.04 [0.00] 

-0.03 [-0.13]* 

-0.02 [-0.05]* 

-0.22 [0.02] 

-1.19 [0.08]* 

0.06 

36.57 

0.00 

Model 3 

B[B]** 

12.72 [0.00] 

0.12 [0.02] 

-0.12 [-0.13]* 

YRlDx: [-0.01] 
Post YRlDx: [0.05]* 

-0.16 [-0.06]* 
-0.13 [-0.02] 

0.04 [0.00] 
-0.03 [-0.13]* 

-0.02 [-0.05]* 

-0.22 [0.02] 

-1.21 [-0.08]* 

0.06 

32.99 

0.00 

Model 4 

B[B]** 

12.72 [0.00] 

0.13 [0.02] 

-0.01 [-0.13]* 

YRlDx: [-0.01] 

Post YRlDx: [0.05]* 

-0.16 [-0.06]* 
-0.13 [-0.02] 

0.04 [0.00] 
-0.03 [-0.12]* 

-0.02 [-0.05]* 

-0.21 [-0.02] 

-1.21 [0.08]* 

-0.01 [-0.02] 

0.06 

30.34 

0.00 

*= Statistically significant p< 0.00 
** B= Unstandardized coefficient, [B= Standardized coefficient] 
Note: Higher BMI Percentile is a better clinical finding 

The results of regression analysis of receiving care according to Annual Care Guidelines 

on BMI Percentile revealed that receiving care according to guidelines was not a statistically 

significant predictor of better outcomes when controlling for demographics and acuity. The 
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first study hypothesis predicting better BMI Percentile outcomes was not confirmed. The next 

section reports regression analysis results for Hypothesis Two. 

2. Hypothesis Two: Children with CF who receive care by a larger number of provider 

disciplines will demonstrate better clinical outcomes (FEVi % Predicted and BMI) 

compared to those who receive care from fewer provider disciplines. 

Results of Regression Analysis of Distinct Discipline Contacts on FEVi% Predicted 

Four distinct discipline contacts were statistically significant throughout each of the four 

models in Table 13 resulting in a negative unit impact on FE\A% Predicted. This indicates that 

sicker children receive more care from distinct disciplines on an IHCT. Results for two and three 

distinct discipline contacts were not statistically significant. 

All acuity covariates (inpatient hospital days, home intravenous days, cystic fibrosis 

related diabetes and pancreatic insufficiency) were statistically significant and resulted in a 

negative metric change on FEV^ Predicted. Number of inpatient hospital days showed the 

greatest relative magnitude of influence in all models. By adding acuity covariates, the adjusted 

R2 value increased from 0.08 in Model 1 to 0.23 in Model 2 (and subsequent models), improving 

the proportion of variance explained. 

Number of household members is shown to predict poorer FEV^ Predicted (B= -0.03), 

and is statistically significant in all four models. One explanation for this could be that home 

care for patients with CF is intensive and time-consuming. Families with more household 

members may have less time for maintenance care required to maintain optimal patient 

outcomes in children with special care needs such as CF (MCHB, 2007). Variables that show 

positive metric changes on FEV^ Predicted are age at diagnosis, and male sex. Race 
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(Caucasian) was not statistically significant in three out of the four models. These results were 

similar to those found when Annual Care Guidelines was used as a predictor (Hypothesis One, 

Table 11). 

Interaction variables (two, three and four distinct discipline contacts x inpatient hospital 

days) were all statistically significant showing negative unit changes on FEVi% predicted with 

each interaction. This result makes it difficult to determine if the influence on the dependent 

variable (FEV^ predicted) is a result of the individual variables, or an interaction between 

them. The proportion of explained variance, however, did not improve when the interaction 

terms were added. The R2 value= 0.06 in Model 3 (without interaction term), and R2 value= 

0.06 in Model 4 (with the interaction term). 

Variance Inflation Factor (VIF) (reported 10.96 and 12.94) and tolerance (reported 0.09 

and 0.07) were impacted on contacts with 3 and 4 distinct disciplines. This may have been an 

indication that these two variables are measuring similar things (Tabachnick & Fidell, 2007). To 

address this potential colinearity problem, models with only 3 and 4 contacts were run (without 

reference to 1 and 2 contacts), yielding similar results. The variables were left in this model for 

examination purposes, and an interaction run in model 4 for consistency with previous models 

on FEW Refer to Table 13 for reported results of the regression analysis of distinct discipline 

contacts on FEVi% Predicted that were described here. 
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Study Aim Two 

Table 13. Resu 
Independent 
Variable 
Intercept 
2 Disc contact 
3 Disc contact 
4 Disc contact 
Age 
Age at Dx 
Dummy Age 
Dx 
Household 
Sex 
Race 
Hosp Days 
Home IV Days 
CFRD 
Pancreatic 
insufficiency 
Interaction: 
2 Disc x Hosp 
3 Disc x Hosp 
4 Disc x Hosp 
Adjusted R2 

F-Ratio 
p-value 

ts of Regression 
Model 1 

B[B]** 
113.99 [0.00] 
-3.02 [-0.05] 
-3.51 [-0.08] 
-7.5 [-0.19]* 

-0.13 [-0.25]* 
0.32 [-.05]* 

-0.41 [-0.03]* 
2.5 [0.06]* 

1.3 [0.02] 

0.08 
57.72 
0.00 

Analysis of Distinct Discipline Contact: 
Model 2 

B[B]** 
113.54 [0.00] 
-2.23 [-0.04] 

-1.6 [-0.04] 
-4.74 [-0.12]* 
-0.09 [-0.17]* 

0.20 [0.03]* 

-0.41 [.0.03]* 
1.30 [0.03]* 
2.06 [0.02]* 

-0.40 [-0.31]* 
-0.23 [-0.05]* 
-3.21 [-0.05]* 
-3.93 [-0.05]* 

0.23 
130.74 

0.00 

Model 3 
B[B]** 

112.81 [0.00] 

; on FEVn% Predicted 
Model 4 

B[B]** 
112.30 [0.00] 

-2.26 [-0.04] 
-1.63 [-0.04] 

-4.73 [-0.12]* 
-0.09 [-0.08]* 

YRlDx: [-0.01] 
Post YRlDx: [0.05]* 

-0.41 [-0.03]* 
1.36 [0.04]* 

1.9 [0.02] 
-0.40 [-0.31]* 
-0.23 [-0.15]* 
-3.1 [-0.05]* 

-3.53 [-0.04]* 

0.22 
121.86 

0.00 

-1.35 [-0.02] 
-1.00 [-0.02] 
-3.9 [-0.10]* 

YRlDx: [-0.01] 
Post YRlDx: [0.05]* 

-0.42 [-0.03]* 
1.31 [0.04] 
1.68 [0.02] 

-0.28 [-0.22]* 
-0.23 [-0.14]* 
-2.5 [-0.04]* 

-3.03 [-0.04]* 

-0.32 [-0.06]* 
-0.21 [-0.07]* 
-0.22 [-0.12]* 

0.23 
106.79 

0.00 
*= Statistically significant p< 0.00 
** B= Unstandardized coefficient, [B= Standardized coefficient] 
Note: Higher FEV|% Predicted is a better clinical finding 

Results of regression analysis of distinct discipline contacts on FEVi% predicted revealed 

that receiving care from four (4) distinct disciplines was a statistically significant predictor of 

poorer outcomes when controlling for demographics and acuity. The second study hypothesis 

predicting better FEVi% Predicted outcomes was not confirmed. 
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Results of Regression Analysis of Distinct Discipline Contacts on BMI Percentile 

As previously reported, Model 1 was run without acuity covariates. Four (4) distinct 

discipline contacts were found to be statistically significant, as were age, age at diagnosis, and 

household members. In Model 1, the adjusted R2 value accounted for only three percent of the 

variance (R2= 0.03). Distinct discipline contacts remained non-significant in the remainder of 

the regression models. 

In the BMI Percentile regression models, adding acuity covariates did not improve the 

percent of variance explained. The adjusted R2 value remained 0.06 in Models 2,3 and 4. All 

acuity variables, however, showed a negative metric change on BMI Percentile and were 

statistically significant in the second, third and fourth model (with the exception of Cystic 

Fibrosis Related Diabetes). Again, number of hospital days showed the greatest relative 

magnitude of influence (B= -0.13) on BMI percentile. When controlling for acuity, receiving 

more distinct discipline contacts was not a statistically significant predictor of BMI outcomes. 

Year one (B= 0.06), and Post year one (B= 0.07) age of CF diagnosis showed a positive 

unit change on BMI and were statistically significant predictors of BMI percentile in both 

Models 3 & 4. The results of the association of covariates sex (male), race (Caucasian) as well 

as the interaction variable (Distinct Discipline Contacts x Hospital Days) was not statistically 

significant. 

These models were all run with a BMI'59 Lambda transformation for reasons explained 

previously in Chapter Three. Potential multicollinearity issues were reported in previous model. 

Refer to Table 14 for result of regression analysis of distinct discipline contacts on BMI 

Percentile. 
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Study Aim Two 

Table 14. Results of Regression Analysis of Distinct Discipline Contacts on BMI Percentile 
Independent 
Variable 
Intercept 
2 Disc contact 
3 Disc contact 
4 Disc contact 
Age 
Age at Dx 
Dummy Age 
Dx 
Household 
Sex 
Race 
Hosp Days 
Home IV Days 
CFRD 
Pancreatic 
insufficiency 
Interaction: 
2 Disc x Hosp 
3 Disc x Hosp 
4 Disc x Hosp 
Adjusted R2 

F-Ratio 
p-value 

Model 1 
B[B]** 

12.71 (0.00) 
-0.16 [-0.01] 
-0.49 [-0.06] 

-0.68 [-0.09]* 
-0.02 [-0.16]* 

0.09 [0.08]* 

-0.16 [-0.05]* 
-0.05 [-0.01] 
-0.05 [-0.00] 

0.03 
23.54 
0.00 

Model 2 
B[B]** 

13.36 (0.00) 
-0.02 [-0.00] 
-0.26 [-0.03] 
-0.36 [-0.05] 

-0.01 [-0.13]* 
0.08 [0.06]* 

-0.16 [-0.06]* 
-0.14 [-0.02] 

0.05 [0.00] 
-0.03 [-0.13]* 
-0.01 [-0.05]* 
-0.21 [-0.02] 

-1.15 [-0.08]* 

0.06 
30.84 

0.00 

Model 3 
B[B]** 

13.06 (0.00) 
-0.02 [-0.00] 
-0.26 [-0.03] 
-0.37 [-0.05] 

-0.01 [-0.13]* 

YRlDx: [0.06]* 
Post YRlDx: [0.07]* 

-0.16 [-0.06]* 
-0.13 [-0.02] 

0.04 [0.00] 
-0.03 [-0.13]* 
-0.01 [-0.05]* 
-0.21 [-0.02]* 
-1.17 [-0.08]* 

0.06 
28.24 
0.00 

Model 4 
B[B]** 

13.00 (0.00) 
-0.03 [-0.00] 
-0.18 [-0.02] 
-0.32 [-0.04] 

-0.01 [-0.13]* 

YRlDx: [0.06]* 
Post YRlDx: [0.08]* 

-0.16 [-0.06]* 
-0.12 [-0.02] 

0.03 [0.00] 
-0.02 [-0.1]* 

-0.01 [-0.05]* 
-0.18 [-0.01] 

-1.16 [-0.08]* 

-0.00 [-0.00] 
-0.02 [-0.04]* 
-0.01 [-0.04]* 

0.06 
23.64 
0.00 

*= Statistically significant p< 0.00 
** B= Unstandardized coefficient, 3= Standardized coefficient 
Note: Higher BMI Percentile is a better clinical finding 

This analysis revealed that receiving care from more distinct disciplines was not a statistically 

significant predictor of better outcomes when controlling for demographics and acuity. The 

second study hypothesis predicting BMI Percentile was not confirmed. 
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Major Findings 

The major findings of this exploratory study are outlined here. Implications for these 

findings will be discussed in Chapter Five. 

Descriptive results showed that only sixty-four percent of patients receiving care in CF 

Centers receive the Annual Care Guidelines promoted by the CFFfor gl[ patients. Sixty-one 

percent of patients received care from the maximum four distinct disciplines (physician or 

Advanced Practice Nurse, Respiratory Therapist, Nutritionist and Social Worker) in a 12-month 

period. Also, a weak positive correlation existed between patients receiving a greater number 

of distinct discipline contacts, and patients receiving all recommended CF Annual Care 

Guidelines. 

The regression models showed a negative metric change on dependent variables (FEVi 

% Predicted and BMI Percentile) when Annual Care Guidelines, and greater number of distinct 

discipline contacts were applied in patient care. Hospital days showed the greatest relative 

magnitude of influence on dependent variables in most models. Interaction variables 

(predictor IVs x hospital days) were statistically significant in all FEVi % Predicted models. 

Additionally, a greater number of household members showed a statistically significant 

negative metric change on patient outcomes FEVi% Predicted and BMI Percentile in all sixteen 

models. 

Regression model results showed the proportion of variance explained (R2) increased 

when acuity variables were added to regression models. The proportion of variance explained 

was greater in models addressing the dependent variable FEV^ Predicted (R2= 0.22), indicating 
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the model fit was better. The proportion of variance explained was much weaker in models 

addressing the dependent variable BMI Percentile (R2= 0.06). 

Finally, results showed that receiving care outlined in the Annual Care Guidelines was 

not a statistically significant predictor of better outcomes (FEVi % Predicted and BMI Percentile) 

when controlling for demographics and acuity. In addition, receiving care from more distinct 

disciplines was not a statistically significant predictor of better outcomes (FENA % Predicted and 

BMI Percentile) when controlling for acuity. Discussion and implications of these results are 

presented in Chapter Five. 
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Chapter Five: Discussion 

The aims of this study were to determine whether adherence to Annual Care 

Guidelines promoted by the CFF is associated with improved clinical outcomes (FEVi% Predicted 

and BMI Percentile) in children with CF, and whether the application of an IHCT model for 

children with CF receiving care through CFF Care Centers is associated with improved clinical 

outcomes (FEVi% Predicted and BMI Percentile). The major sections of this chapter discuss the 

results and their implications for practice, future research and policy. Discussion will begin by 

addressing the limitations of the study design, as this information is useful in understanding the 

meaning of the findings. 

Study Limitations 

This study was conducted on a retrospective secondary dataset where problems 

collecting and entering the data were not known and the data collected were not designed for 

the specific study aims (Trochim, 2001). The accuracy of the data entry was dependent on data 

managers at various sites. Although the secondary dataset had clear measures of Annual Care 

Guideline application, it did not include a good measure of interdisciplinary care. The only data 

source for this variable was subject contacts by different disciplines that were measured once a 

year. A more comprehensive measurement of an interdisciplinary healthcare team (including 

aspects of care coordination such as team meetings, consultations, team planning and reports) 

would have taken more of the complexities of team care into account, but were not available. 

There existed selection and survivor bias based on the data collection structure (some 

subjects were diagnosed with CF and some subjects died during the study years). Missing data 

included socioeconomic (SES) data, prohibiting the inclusion of potentially important variables. 



97 

Incentives for CF Centers to report SES data did not exist. Although the resulting sample size 

was large (n= 5726), the size may also have overpowered statistical calculations. 

Another problem was that CF Center codes were encrypted, and subjects could not be 

identified geographically. This was done by the CFF for confidentiality reasons to assure that 

patients could not be identified. This data structure prohibited examining geographic practice 

pattern variation. Though this analysis could not take nesting into account, the extent of the 

independence of the data is not known. The CFF estimates that twenty percent of patients with 

CF in the U.S. do not receive their care through CF Centers. The CFF does not know where the 

care for these patients is provided, and does not have a manner for obtaining information on 

their care structure or clinical outcomes. Therefore, generalizability to all CF patients outside 

those who receive care in CF Centers cannot be done. 

Some variable distributions were skewed, heteroscadastic, and contained outliers. 

Natural Log, Box Cox and Lambda transformations were used to address these limitations. 

Distributions were improved as a result of transformations, but were not completely 

normalized, which violates some regression assumptions. This may have resulted in more 

difficulty in detecting differences in regression modeling. In addition, the low coefficient of 

determination (R2) indicates this research may be of an underspecified model, accounting for 

reduced results (Sedlmeier & Kihnc, 2004). Recommendations addressing these study 

limitations are presented later in this chapter under "Implications for Future Research". 

One of the most influential limitations to this study was the absence of a generally 

accepted measure of acuity. As with many chronic conditions with multiple co-morbidities, CF 

patients have the potential for higher acuity in the areas of physiologic compromise (such as 
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Cystic Fibrosis Related Diabetes), and resource utilization (such as home IV therapy, or inpatient 

hospital days). The chronic disease literature lacks a generally accepted measure of acuity that 

could be controlled for in clinical outcome studies of these patients. For this study, acuity 

measures were chosen based on the current CF literature, and consultation with clinical 

experts. The next section of this chapter addresses the program evaluation model, and will 

address limitations of design that impact a determination of whether the research results show 

that care in a CF Center is an effective clinical program. 

Program Evaluation Model Limitations 

A program logic model was used in this study as a graphic representation of the 

program of care provides to children with CF through the network of Cystic Fibrosis Care 

Centers in the U.S. It is guided by components of The Chronic Care Model (Wagner, 2001), 

which was used as the theoretical foundation for this study. Not all components of the 

program were addressed in this study due to data availability constraints. Segments that were 

evaluated for which data were available included distinct discipline contacts (inputs), annual 

care guidelines (outputs), and clinical benchmarks of FEV^ Predicted and BMI Percentile 

(intermediate outcomes). 

It is difficult to determine if the program of care for children receiving services through 

CF Centers is effective by examining the results of this study. Components of the program logic 

model that were not measured (for which data was not available) included various inputs 

(equipment, supplies, technology, fiscal resources), outputs (education, treatment prescribed, 

care coordination), linking constructs (treatment adherence), as well as short and long term 

outcomes. Although a feedback loop exists through annual reporting from the Cystic Fibrosis 
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Foundation to CF Centers in the form of benchmarks and Center care status reports, this 

information was not available for this study. Not enough information on the various elements 

of the CF Care Center program existed in the database for a determination of program 

effectiveness based on the program logic model. Incorporating additional components of the 

program in future studies to determine the level of program effectiveness is recommended. 

Findings and Implications for Practice Related to Annual Care Guidelines 

Findings showed that adherence to the complete Clinical Guideline bundle through CF 

Centers occurred for only 64% of patients. There may be several reasons for this finding. First, 

this may occur because there is a lack of evidence in the literature supporting these guidelines. 

Rather, they are built on consensus documents from the CF practice field. Another explanation 

for this finding could be that practitioners may be selectively choosing which components they 

apply to patients as a result of Center resource limitations, provider standard of care or usual 

practice. These variations might have been detected if regional patterns were examined. 

Study results also showed that higher acuity was associated with receiving more care 

according to the guidelines. Adherence to Clinical Guideline package application was seen 

more in patients who had home IV therapy days, inpatient hospital days, complications of Cystic 

Fibrosis Related Diabetes (CFRD) and pancreatic insufficiency. These results imply that sicker 

children receive more care interventions, even though the Annual Care Guideline package is 

recommended by the CFF for all patients as "standard of care". Hospital days showed the 

greatest relative magnitude of influence on dependent variables in all models, indicating again 

that children who are sick enough to require hospitalization are associated with poorer clinical 
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outcomes. In addition, the negative impacts (negative metric changes) on outcomes (FEV^ 

Predicted and BMI Percentile) were diminished when acuity was controlled for in the regression 

models. 

Statistically significant predictors associated with better FEVi were age at diagnosis 

(older patients had better FENA % predicted results), male sex, and Caucasian race. The CF 

literature shows a deterioration of pulmonary function with age (Davis et al., 1996 Savage et al., 

2009). The CF literature, however, reports this finding over the life span of patients with CF. 

The median life expectancy for patients with CF is 35 years of age (CFF, 2009). The present 

study examined subjects ages 6-17 years old. It is feasible that during this age span that FEVi 

results could improve, and then deteriorate later in adulthood. This phenomenon is confirmed 

in the CF literature (Borowitz, 1996, CFF, 2009). Further, it is important to note that regression 

model metric changes may not be strong enough to have clinical significance on FE\A% 

Predicted and BMI Percentile. Although the metric changes per unit were negative, they were 

quite small. 

BMI results did not show strong coefficients of determination (R2 values ranged from 

0.03-0.06) in any of the four models in Study Aim One. This could be expected, as the annual 

care guidelines primarily include diagnostics, interventions and screenings that focus on 

pulmonary function. They do not address care for gastrointestinal function as heavily (with the 

exception of checking liver enzymes). BMI also tended to be worse in older children and with 

co-morbidities such as Cystic Fibrosis Related Diabetes and pancreatic insufficiency. This result 

is plausible, as the genetic defect in CF causing excretory gland malfunction worsens with age as 

reported in the CF literature (Lia, 2006). 
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Variability of influence of age of diagnosis on clinical outcomes existed. Diagnosis after 

age one was associated with better FE\A% predicted outcomes, than diagnosis within the first 

year of life. This finding counters the current CF literature (CFF, 2001; Farrell et al., 2005; 

Stallings et al, 2008) which supports early diagnosis for improved clinical outcomes and longer 

life expectancy. This issue may be influenced by uniform state newborn screening programs 

that were implemented in 2009 (after the data for this study was collected). As a result, most 

children will be diagnosed with genetic testing during the first few days of life. 

Findings and Implications for Future Research. A nested analysis for CF Center should be 

conducted to determine whether adherence to guideline differs by CF Center or geographic 

location. If future study shows adherence to guideline application continues to be associated 

with poorer clinical outcomes, there is a serious concern for the clinical guidelines as they exist. 

In this case examination of altering recommended guidelines to support improved outcomes is 

warranted. Further, outcome research is needed on the current guidelines to strengthen the 

support beyond consensus. 

The problem of controlling for patient acuity is common with research in the area of 

chronic disease and subjects with multiple co-morbidities. In this study, although inpatient 

hospital days had the greatest relative magnitude of influence in regression models, there may 

have been other acuity measures that could provide additional information and be used as 

control variables. Specifically, the literature has reported that use of enteral tube feedings have 

been found to result in nutritional and respiratory improvement in patients with CF (Conway, 

Morton & Wolfe, 2008). In addition, the involvement of the family in treatment administration 

and providing cares at home has been theorized to influence patient acuity (Wagner, 2001; 



Bratton et al., 2001; AAP, 2004). Investigating family involvement in care, care interventions, 

and acuity measures that impact clinical outcomes is an area that could benefit from future 

study. 

Future research should address further the impact of acuity on patient outcomes, the 

interaction effects between variables, as well as the clinical significance of changes in clinical 

outcomes. There is some work on minimally important clinical significance (Quittner et al., 

2009) being done currently that may yield a better measure of differences in FEVi % predicted 

and BMI percentile and their impact on patient functioning. This work is relatively new in the 

literature, and has not been tested in various settings. In addition, a better measure of IHCT 

(beyond number of discipline contacts) is needed. 

Variability of influence on age of diagnosis in first year and post first year as compared 

to newborn diagnosis existed, and is an indication for further research. A possible explanation 

could be related to subject birth weight. Older children typically have a higher BMI percentile, 

which has been documented in the literature to improve FEVi% predicted results, or lung 

function outcomes (Borowitz, 1996). Comparing clinical outcomes to "age of diagnosis" is 

useful information for the CFF and state newborn screening programs, as well as the timing of 

care interventions. 

Findings and Implications for Policy. The Cystic Fibrosis Foundation (CFF) needs to determine 

why the Annual Care Guidelines are not uniformly applied. It may be a result of lack of 

evidence for their effectiveness, or limited resources at the Center level. There may also be 

other reasons. The CFF may wish to consider adding gastrointestinal diagnostics, interventions 

and screening to the guidelines. Annual Care Guidelines do not explain much variance in BMI as 
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an outcome of care. BMI may be a less sensitive outcome measure in children, as it is a 

function of both weight and height (CDC, 2009). Height is variable in the ages studied in this 

research (6-17 yo). 

The CFF could also provide incentives for reporting socioeconomic (SES) data, although 

most (99.5%) of subjects were covered by private health insurance or publically funded health 

insurance programs. This fact may negate the incentive for collecting SES data (as there is a 

form of payment for services rendered). However, a measure of SES would be useful as a 

covariate in future studies with the CF database, as it is a commonly used variable in 

epidemiological studies, as health disparities due to poverty and level of formal education are 

common (Trochim, 2001). 

Recommendations to the Cystic Fibrosis Foundation as a result of these study findings 

include evaluating the incentives for distinct discipline contacts. For example, does the Cystic 

Fibrosis Foundation believe that care from an interdisciplinary care team keeps patients from 

becoming ill, or is this model applied with more frequency as the result of patients being sicker? 

Further work is also needed for collection of data to add measures that address the complexity 

of interdisciplinary care such as accounts for team meetings, team planning, and care 

coordination. In addition, more research is needed in identifying what triggers exist in involving 

additional disciplines. Once defined, these could be added to the data registry that each CF 

Center reports into for comparisons between Centers. 

Further, practice patterns within and outside of the Cystic Fibrosis Foundation are 

influenced by other factors, such as insurance reimbursement and health policy. Future 

investigation on how these influences impact the Care Guideline and Care model application is 



warranted. Study design could also account for incentives for providing care, such as financial 

reimbursement structures, regulatory agency standards and health policy. 

Findings and Implications for Practice Related to Distinct Discipline Contacts (IHCT) 

The major finding for Study Aim Two was that sicker patients received contact from 

more distinct disciplines, and number of hospital inpatient days was found to be the strongest 

indicator of acuity, compared to other measures controlled for such as pancreatic insufficiency, 

Cystic Fibrosis Related Diabetes and home IV therapy days. 

Subjects who received contact from all four disciplines (MD/APN, Social Worker, 

Dietician and Respiratory Therapist) showed poorer clinical outcomes. Logically, it makes sense 

that sicker children would need care from a wider variety of disciplines. However, IHCT is 

theoretically designed to prevent poor outcomes (Forrest et al., 1997; Cowan et al., 2006). 

Better measures of this care model are indicated for measurement in the CF population. These 

may include study of team processed (Verhoef et al., 2005; Andreatta, 2010) and team 

effectiveness (Goldsmith et al., 2010; Korner, 2010). 

A consistent finding with number of discipline contacts, as well as adherence to Care 

Guidelines was that a greater number of household members were associated with poorer 

clinical outcomes for subjects. This was the only covariate that was statistically significant in all 

sixteen models. An explanation for this could be the more family members there are to care 

for, the less time the parents have in providing home therapies (such as chest physical therapy 

and nutritional support) to the child with CF. The lack of consistent treatments in CF is known 

to lead to poorer clinical outcomes (Balaguer & Gonzalez de Dios, 2009; Borowitz, 1996; Lai & 
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Shoff, 2008). The Chronic Care Model supports the theory that self-management support and 

informed, activated patients (and families) are important components toward improved patient 

outcomes (Wagner, 2001; Bodenheimer, Wagner & Grumbach, 2002). This finding has 

implications for providers in assessing the number of household members in the family unit for 

the children in which they are providing care. There may be practice implications for additional 

support in the home with these children, to support consistent and timely home care. 

Findings and Implications for Future Research. Current data reports (2010-2011) now account 

for the number of times each distinct discipline is seen by a patient. Comparison of current 

study findings to YR2010/2011 is recommended to see if the improved quantification of 

discipline contacts improves the proportion of variance explained in regression models. 

Exploration of better measure of interdispclinary care is warranted, and may be addressed by a 

prospective study design that includes the complexities of care coordination (communication, 

team meetings, team planning, and consultations) inherent in interdisciplinary care that this 

study was not able to address. 

Acuity measures and their interaction effects with other variables is also an area for 

future research. It is important to test for interactions, as if they are found they can alter the 

interpretation of the effect of the individual variable (Trochim, 2001). It would be helpful to 

know what interactions exist, so that they can be applied and controlled for consistently in 

research studies using the CFF database. 

Further, the finding that a greater number of household members were associated with 

poorer clinical outcomes for subjects (in all models) has future research implications. For 

example, a qualitative study exploring factors associated with clinical outcomes on children that 
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compares caregiving in larger households to caregiving in smaller households, would be helpful 

in informing caregivers in customizing support for households of varying sizes. 

Lastly, research is needed to determine whether the care model differs in its impact on 

the various clinical outcomes. Similarly, more research is needed on what types of care could 

contribute to improvement in BMI Percentile, as the current study findings do not account for 

much proportion of variance explained for this particular outcome. 

Conclusions and Recommendations 

This study has generated important information about the adherence to the Cystic 

Fibrosis Foundation recommended Annual Care Guidelines and their impact associated with 

clinical outcomes in children. First, results of this study indicated identified subjects most likely 

to receive the complete package of CFF Annual Care Guidelines and those most likely to receive 

more discipline contacts from an IHCT generally showed poorer clinical outcomes, even when 

controlled for acuity. Second, the CFF Annual Care Guidelines are not uniformly applied to all 

patients. Investigating incentives for adhering to Guideline application and accurate reporting 

to Port CF clinical information system is recommended. Third, BMI percentile was found to be 

less influenced by current Clinical Guidelines than FEVi% Predicted. Current practice guidelines 

in CF Centers may not be effective for improved BMI percentile outcomes. Further evidence for 

Guideline effectiveness is needed. Repeat analysis with current data and nested analysis for CF 

Center and regional practice patterns is indicated. 

Study results also showed that patient acuity confounds patient clinical outcomes, and 

interactions exist between acuity indicator (inpatient hospital days) and IVs (Guidelines and 
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four distinct discipline contacts). Recommendations from this study include further research in 

acuity level measurement with chronic care patients who have multiple co-morbidities. 

Controlling for acuity variables has been found to improve the proportion of variance explained 

in the models in this study, and is recommended when doing any clinical outcomes research. 

A greater number of household members were associated with poorer clinical outcomes 

(FEVi% predicted and BMI percentile) in all sixteen regression models. This is a significant 

finding, and warrants further investigation to examine why, and whether this occurrence exists 

in chronic disease management other than with CF patients. It may have important 

implications for the application of the Chronic Care Model (Wagner, 2001) in the area of self-

care management and the productive interactions between the informed, activated patient and 

the prepared, proactive practice team. 

In addition, this study examined the impact of an interdisciplinary care model in a 

system context based on a program evaluation logic model. Study aims were completed, 

however, analysis resulted in lack of support for the hypotheses. Limitations of the study 

design and structure of the existing database impeded measuring many components of the 

program logic model that illustrated care components of the CF Centers organization of health 

care. Obtaining results that predict clinical outcomes in children with CF with good regression 

model fit was not achievable. Future areas of research suggested may address some of these 

limitations and yield a more effective measurement of interdisciplinary care. 
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Study citation 
and source 

Kerski, et al. 
(1987) 

United States 

Fiorelli 
(1988) 

United States 

Theoretical 
framework 

Not specified 

French and Raven's 
(1968) power bases: 
expert, reward, 
legitimate, coercive, 
referent 

Design & Research 
questions 

Intervention study, 
matched pairs 

Research question: 
Does team care 
versus non-team 
care affect patients' 
status? 

Field study on 
interdisciplinary 
treatment teams 

Research questions: 
1. Which power 
bases are being 
used? 
2. What is the 
relationship between 
power bases and 
meeting 
productivity? 
3. What is the 
relationship between 
team decision
making style and 
member's 
participation in 
treatment decisions? 

Method & 
Instruments 

Assignment to 
group influenced 
by patient 
stability and 
patient mix for 
staff teaching 
purposes. 

JCCSE, BI, 
GDS* 

Questionnaires 

Sample 

26 matched pairs of 
stable elderly male 
patients (unstable 
not used, due to 
difficulty in 
"match"). 

Matches made on 
four major medical 
categories: cardiac 
disease, CVA, 
COPD type of 
cancer and general 
living conditions. 

194 team member 
participants at 19 
team meetings 

Findings 

On scales of affective status, 
cognitive function, functional 
activity level, and 
satisfaction, no difference 
between the groups were 
seen at 12 months. 

Patients in geriatrics clinic 
saw 2.52 disciplines per 
clinic visit, whereas the 
General Medicine continuing 
care clinic (GMCCC) 
patients usually saw staff 
from only one discipline (p = 
.05). 

Expert power found to be 
primary power bases used to 
effect treatment decisions; 
physicians were identified as 
being able to effect (sic) the 
majority of treatment 
decisions; individual and 
group-based productivity and 
participation did not 
correlate; perceived 
productivity and participation 
was negatively correlated to 
autocratic decision-making 
styles (p. 7). 

Identified gaps [*& 
« ^ \ •/- H 

Authors conclude 
interdisciplinary team 
care of elderly patients 
may have more value in 
the initial assessment 
and intervention of said 
patients, and may not 
have additional benefit 
in continued follow-up 
with stable elderly. 
Type of team requires 
further study. 

Data did not support 
basic rationale behind 
the interdisciplinary 
team approach: that the 
team provides a forum 
for broad-based 
participation in the 
decision-making 
process. 



Appendix A. Review of Literature: Healthcare Team Research: Structure, Process & Member Perceptions 
Study citation 
and source 

Theoretical 
framework 

^Design*& Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps 

Stahelski & 
Tsukuda 
(1990) 

United States 
VA 

Not identified Descriptive 13-itemteam 
development 
scale; factor-
analyzed 

Single-site VA 
health team 
members in 
medicine, nursing, 
physical therapy, 
speech pathology, 
occupational 
therapy, corrective 
therapy, pharmacy, 
psychology, social 
work and 
optometry; 72 
completed 
questionnaires 

Work structure found to be 
the most significant 
cooperative factor; group size 
a predictor of the Work 
Structure factor by not of the 
Team Cohesion factor 

Group structure affect on 
group outcomes. 

Schlesinger 
(1990) 

United States 

Systems Theory & 
group process 

Exploratory Theory 
development 

"Thought 
experiment"; 
Review of IHCT 
group process 
and systems 
theory. 

Application to a 
hypothetical case. 
Review of 
literature 

Proposed conceptual 
representation (model) of 
group IHCT decision-making 
in an open system combining 
the helping process 
(humanistic medicine) and 
the medical model (scientific 
medicine). 

^ i 
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Drinka(1990) 
Drinka(1991) 

United States 
VA 

McClelland & 
Sands(1993) 

Source not 
identified 

Theoretical 
framework 

Interdisciplinary 
health care team 
model (Drinka, 
1991) 
Practice components 
(personal, 
professional; Intra 
Team components 
(structure, process); 
Organizational 
components 
(internal, external); 
Team maintenance 
components; small 
group 
developmental 
phases. 

Team process 
reflects a 
constructivist 
perspective of 
multiple interacting 
voices negotiating 
with each other to 
create meaning. The 
interdisciplinary 
culture emerges over 
time from the 
patterned activity. 

Design &> Research 
questions 

Descriptive, case 
study 

Descriptive study 
using ethnography 

Research questions: 
What is the 
consequence of a 
missing voice? 
How does the 
absence of a 
discipline affect 
team deliberations 
and the outcomes of 
the case? 

Method &T 
Instruments 

Interviews of 37 
team members, 
audit 

Participant 
observation, 
videotaping 
triangulated with 
review of 
transcripts, 
written and 
audiovisual 
records and 
interview with 
missing team 
member; 
secondary 
analysis case 
study 

,Sample 

One case of a 13 
year-old 
interdisciplinary 
geriatrics team, 
based in a VA 
Hospital with not 
mandated 
leadership; 37 
geriatric team 
members 
interviewed 

Interdisciplinary 
teams 
(professionals and 
professionals-in-
training) evaluating 
children for 
mental retardation/ 
developmental 
disabilities; Single 
center study. 

Findings ' 
1 

Interdisciplinary team 
defined. 
Interdisciplinary assessment 
is based on multiple voices 
and on the differential 
knowledge that participants 
contribute to the team 
process. 
The outcome of team 
decision making appears to 
be a function of who is 
present and what is 
negotiated. 

Ideiijifiedgapi^. , 
* * *• * 

Interdisciplinary 
healthcare teams (IHTs) 
might not have training 
because of pressure to 
generate revenue. 
Team maintenance needs 
to be emphasized if 
teams are expected to 
endure over time. 

A team working together 
over a long period of 
time may not be aware 
of the observational 
categories of the 
discipline that is 
missing. 
Theory development for 
voices is needed. 
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Study citation 
and source 

Theoretical4 

framewofk 
Method & ,4 
Instruments 

Sample Findings, Identified gaps 

Poulin, 
Walter & 
Walker 
(1994) 

United States 

Not specified Descriptive study Survey 817 full-time 
gerontological 
social workers 

Sample from 
members of either 
the NSAW or the 
GSA 

Seventy-five percent of full-
time social workers surveyed 
operated within an 
interdisciplinary 
gerontological health team, 
the majority satisfied with 
team membership (61.1%). 
Team members were found 
to spend more time in 
meetings with greater time 
pressure, and less time with 
clients than non-team 
members. 

Authors call for 
educational preparation 
to meet team model 
demands in social work 
school curricula and 
field placements. 

Vinokur-
Kaplan 
(1995) 

United States 

Hackman's Group 
Effectiveness Model 

Descriptive study Self-
administered 
questionnaire 

Structural 
Equation 
Modeling 

15 interdisciplinary 
treatment teams 
working in three 
public psychiatric 
hospitals; 
individual 
responses from 
health team 
professionals, 
n=98. 

Particular initial (task clarity, 
influence on teammates) and 
enabling conditions 
(interdisciplinary 
collaboration) predicted the 
teams meeting standards of 
required task, teams' 
cohesion, and members' 
personal well-being; 
standards met and cohesion 
of team also predict overall 
reported team effectiveness. 

Implications for team 
training and research. 
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questions 

Identified gaps Study citation 
and source 

Theoretical^ 
framework 

M e t h o d ^ , • 
Instruments* 

Sample Findings 
JL> 

Drinka & 
Miller (1996) 

United States 
VA 

Not specified Exploratory study Survey 

Authors 
hypothesized the 
metaphors used by 
health professionals 
describing health 
care teams might 
provide clues to 
their perceptions of 
such teams, and 
might help us 
understand how 
some teams 
function. 

Convenience 
sample of 125 
health 
professionals from 
14 disciplines at 
four Veterans 
Affairs Hospitals 
(one acute, two 
neuropsychaitric, 
one long term care 
receiving training 
on interdisciplinary 
healthcare teams 

Fifteen themes emerged from 
the analysis. They included: 
chaos/conflict, hand offs, 
physically/emotionally 
demanding, individual & 
team contributions, triumphs 
and losses, dynamic 
organism, speed, 
weather/geological forces, 
group, leadership, synergism, 
team as machine, music, 
learning, and fear. Health 
professionals were more 
likely to apply nonsupport 
metaphors to health care 
teams. 

Do metaphors create 
realities and guide future 
action of the health care 
team? 
Authors conclude 
implications for using 
metaphors in training is 
needed. 

Drinka, 
Miller & 
Goodman 
(1996) 

United States 

Relationship 
Awareness Theory 
(purpose behind all 
behavior) 

Exploratory study Survey 

SDI given to 
health 
professionals 
(RN, MD, SW, 
AD, PT, OT) as 
part of team 
development 
training 

516 health 
professionals 
surveyed over a 10 
year period 

Predominant motivational 
style of respondents was 
altruistic/nurturing 
(increasing self-worth) under 
normal conditions and 
analytic/autonomizing (focus 
to preserve their dignity and 
self-esteem) under conflict 
conditions. 

Authors conclude cross-
sectional measures may 
not be appropriate in 
measuring team behavior 
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Method & 
Instruments 

Study citatioti 
and source 

Theoretical 
framework 

DgSiga& Research 
questions 

Sample Findings Identified gaps 

Cott (1997) 

Canada 

Social Network 
analysis 

Descriptive study Survey 

Block modeling 

Staff of five (5) 
wards at a 
specialized, 
multilevel care 
long-term care 
facility (N-l 53) 

The hierarchy structure 
remained, even though 
decision-making was shared: 
organic (interprofessional) 
vs. mechanistic (task-
oriented) teams existed; 
nursing tended to be task-
oriented. 

The social structure of 
teams, or the patterns of 
how people relate to 
each other on teams, has 
not been studied 
systematically (p. 1412). 

Lichtenstein 
et al. (1997) 

United States 
VA 

Group function 
theories: 
Social identification 
or social 
categorization model 
(Tajfel, 1982); 
Alderfer's theory of 
embedded 
intergroup relations 
(Alderfer, 1987) 

Secondary analysis 
of US Department 
of Veterans Affairs' 
VA Long Term 
Mental Health 
Enhancement 
Program 
(LTMHEP) 

Questionnaires 

Factor-loading 

DV: individual 
team member's 
perceptions 
about the level of 
integration 
achieved by the 
team. 

1004 individuals 
working on 105 
interdisciplinary 
treatment teams in 
a national sample 
of 29 Department 
of Veterans Affairs 
(VA) psychiatric 
hospitals. 

Strong support found for 
effects of diversity on 
perceptions of team 
functioning. 

Team integration 
measurement on 
effectiveness of teams 
needed. 

West& 
Poulton 
(1997) 

United 
Kingdom 

Not specified Descriptive study Survey 

Team outcomes 
measured: team 
participation, 
innovation, task 
orientation, 
commitment to team 
objectives 

68 teams, 1555 
respondents: 24 oil 
company teams, 27 
NHS management 
teams, 20 
community mental 
health teams, 40 
social services 
teams 

Primary health care teams 
scored significantly lower 
than other teams in sample 
on all team functioning 
factors except task 
orientation. 

Clearer objectives 
needed for primary 
health care teams. 
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Theoretical 
framework 

Design & Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps 

Cott(1998) 

Canada 

Combination of 
symbolic 
interactionist and 
social network 
perspectives 

Descriptive study Semi-structured 
interviews 

26 staff working 
on five 
multidisciplinary 
teams in same 
geriatric long-term 
facility 

Themes identified were: 
getting the work done, the 
structure of teams, direct 
caregiving; multidisciplinary 
professionals (OT, PT, 
dietician, speech pathologist, 
social worker and physician) 
as well as supervisors 
interpreted teams differently 
than nursing staff 

The hierarchy in health 
care may be flattened for 
a few higher status 
professionals but 
remains for lower status 
workers. 

Hansen, Bull 
& Gross 
(1998) 

United States 

Model of 
interdisciplinary 
collaboration and 
discharge planning 
communication 

Cross-sectional 
survey design 

Purpose: to examine 
the extent to which 
healthcare 
professionals' 
characteristics and 
perceptions of 
interdisciplinary 
collaboration 
predicted their 
perceptions of 
discharge planning 
communication for 
hospitalized elders 
with CHF and 
family caregivers. 

Survey 
measuring three 
aspects of 
collaboration: 
communication, 
problem 
solving/conflict 
management, 
and coordination. 
Problem 
solving/conflict 
resolution and 
within-unit and 
between-unit 
coordination also 
measured. 

142 health 
professionals (RNs, 
LPNs, physicians, 
social workers) in 
six medical cardiac 
units 

Because of small 
number of social 
workers, interviews 
were done with this 
group. 

Communication openness 
with social workers, problem 
solving between nurses and 
physicians, and collaboration 
with social workers were 
found to be important to 
discharge planning 
communication; for nurses, 
communication with patients 
and families also was 
important. 

Documentation of 
observations (vs. self-
reported survey) 
recommended, as were 
larger sample sizes. 

Possible links between 
interdisciplinary 
collaboration, discharge 
planning communication 
and patient outcomes 
needed. 
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Theoretical 
framework 

Design & Research 
questions 

Method & 
'Instruments 

Sample Findings Identified gapsV* 

Annandale & 
Allen (1999) 

United 
Kingdom 

Poulton & 
West (1999) 

United 
Kingdom 

Not specified 

Not specified 

Descriptive study 
using ethnography 

Descriptive study 

Aims: 1. to explore 
the relationship 
between team 
structures and team 
effectiveness 2. to 
explore the 
relationship between 
team processes and 
team effectiveness 

Observation; 
interviews and 
field notes 
entered into The 
Ethnograph for 
coding and 
analysis 
(identification of 
themes) 

Survey 

Two sites 
involving 
emergency 
services, 3 miles 
apart; observed 
over a 4-month 
period resulting in 
21 interviews in 
first site, and 22 
interviews in 
second site; 
interprofessional 
care of doctors 
and nurses focus 
of study 

528 members of 
68 primary health 
care teams over 
six-month period 

Unpredictability and control 
exists in hospital emergency 
services; need to impose 
order on chaos existed as 
personnel respond to patient 
needs 

No significant relationships 
between team structure 
variables (size, tenure and 
budget holding status) and 
team effectiveness 
(teamwork, orgnisational 
efficiency, health care 
practice and patient-centered 
care) were found. There was 
a positive predictive 
relationship between team 
processes (shared objectives, 
participation, quality and 
support for innovation) of 
overall team effectiveness. 

Nurses found to be more 
task-oriented; physicians 
showed more holistic 
mode of care 

The components of team 
effectiveness may be 
specific to the health 
care delivery system (in 
this case, the National 
Health Service, NHS, of 
the UK). 
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TOeoteticap 
frathew8#:*? 

De§igrf& Research > Method & 
IfisMmeitts **" 

Sample FindkgSs Identified gaps-

Hughes et al. 
(2000) 

United States 
VA 

Gair& 
Hartery 
(2001) 

United 
Kingdom 
(UK) 

Cashman et 
al. (2004) 

Team home-based 
primary care model 

Not specified 

Not identified 

Multisite RCT 
Intervention study 

Study objective: to 
test effectiveness of 
the team model in 
improving patient 
functional status, 
health-related 
quality of life, 
satisfaction with 
care, and decreasing 
hospital 
readmissions. 

Qualitative 
descriptive study 

Purpose: investigate 
the degree of 
medical dominance 
in multidisciplinary 
teams in a geriatric 
assessment unit. 
Longitudinal 
evaluation study of 
intervention to 
enhance 
interdisciplinary 
team functioning 

Treatment 
(TM/HBPC) and 
control group 
(customary 
discharge care) 

Stratified 
random group 
assignments 
were made; 
repeated 
measures at 
baseline, 1, 6, 
and 12 month 
intervals; cost 
data monitored 
continuously. 
Observations and 
audiotaping five 
case review 
meetings; semi-
structured 
interviews with 
team members 

5 formal team 
training sessions; 
use of System 
for Multiple 
Level 
Observation of 
Groups 
(SYMLOG) 

16 VA Medical 
Centers with 
Home-based 
primary care 
(total 1966 
patients and 1883 
care-givers 
enrolled and 
randomized; 
n=981 subjects in 
treatment group 
and N=985 
randomized to 
control group) 

Two 
multidisciplinary 
team members in 
five case review 
geriatric meetings. 

Community health 
center in New 
England; 3 teams 
consisting of 
physician, NP, PA, 
RN, Health 
Assistant & Case 
Manager 

No difference in patient 
functional status outcomes 
found; stratified terminally ill 
patients demonstrated 
significant improvement in 
HR-QoL* 

Total VA costs were 18.1% 
higher in the TM/HBPC 
group (P < .001), which was 
partially offset by a 9% 
reduction for private sector 
or non-VA costs (P <.001). 
This $3000 difference, or 
$282 per client month, was 
approximately equal to the 
cost of the intervention. 
Lower than expected level of 
medical dominance was 
identified. High level of 
team stability and consensus 
found. 

Training resulted in team 
improvement in task 
orientation, friendliness & 
dominance (9 mos. after 
expanded team & training; 1 
year later, results diminished 
in friendliness due to 
frustrations in organizational 
structure, slow to change 

Difficulties in cost 
analysis occurred as data 
were collected from 16 
hospitals over 4 years 
during a period of 
significant change in the 
VA healthcare system 
(p. 2884). 

Findings from VA study 
may not be generalizable 
to the private sector 

"Best practices" research 
in teams needed. 

Intervention of team 
training and outcome 
evaluation valued by 
National Health Service 
(NHS) in UK. 
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Lemieux-
Charles et al. 
(2002) 

Canada 

Leipzig et al. 
(2002) 

United States 

Theoretical 
framework 

Quality 
Improvement (QI) 
model 

Not specified 

^Design & Research 
"questions 

Descriptive study, 
questionnaire 

Research question: 
How to QI practices 
contribute to team 
effectiveness? 

Descriptive study 

Method & 
Instruments 

Quality 
Improvement 
Practices Index 

UseofLISREL 
structural 
equation 
modeling and 
exploratory 
factor analysis. 

Questionnaire: 
Attitudes toward 
team value, team 
efficiency, 
physician's 
shared role on 
the team 

Sample 

Convenience 
sample of 97 
health care teams 
from 11 acute care 
hospitals 

MSW, PGY-2s, 
NP trainees at 
eight geriatric 
(GITT) programs 

Findings 

QI practices can be 
differentiated from 
traditional team-level 
variables, and affect team 
effectiveness. 

PGY-2s reported lower 
agreement than NPs or 
MSWs in the 
interdisciplinary team 
approach benefits. 

Identified |ap> 

Defining QI practices on 
team effectiveness. 

Training on 
interdisciplinary teams 
could occur earlier in 
professional education 
programs. 

Naar-King & 
Siegel (2002) 

United States 

Not specified Descriptive study Survey 

PPSC, CPSC, 
SPSC* 

Parents (N=345), 
staff (N=67), 
children > 8 yrs. 
(N=63), Children 
with Special 
Healthcare Needs 
(CSHCN) 

Parents reported satisfaction 
with a collaborative, family-
centered program; suggested 
improvement in efficiency of 
registration and clinic 
procedures; children reported 
feeling left out of their own 
care and need for more 
developmentally appropriate 
education about the etiology 
of their condition; staff 
reported dissatisfaction with 
lack of interdisciplinary 
model training. 

Author's recommend 
future evaluation should 
include knowledge, 
behavior, adherence, 
quality of life and cost 
effectiveness, as well as 
linking program 
processes with program 
outcomes. 



Appendix A. Review of Literature: Healthcare Team Research: Structure, Process & Member Perceptions 
Study citation 
and source 

Theoretical 
framework 

TJ&ign & Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps 

Walders, N. Not specified 
(2002) 

United States 

Longitudinal, 
prospective, 
randomized, 
intervention study 

Aim: Examine 
efficacy of 
interdisciplinary 
pediatric asthma 
care. 

Intervention: 
problem-solving 
therapy 
(cognitive & 
behavioral 
techniques): 
asthma medical 
care & education 
(physician, 
nurse, 
psychologist, 
social worker) 
vs. written 
treatment plan 
(control). 

136 children, ages 
4-12 years old; 
(67 intervention & 
69 control 
families) 

Data collected at 
baseline, 2,4, & 6 
months. 

No group differences found 
in adherence to treatment 
plan or knowledge of 
disease; limited improvement 
in asthma-related quality of 
life measurement. 

Studies featuring IDT 
care for asthma vs 
medical management 
alone are lacking. 

Flaherty, E. 
(2004) 

United States 

Model of 
Professional & 
Team functioning 
(Quails & Czir, 
1988) 

Archival research 
design from the 
Geriatric 
Interdisciplinary 
Team Training 
Grant (GITT). 

Aim: Explore 
relationship among 
disciplinary 
centeredness, team 
skills and attitudes 
toward health care 
teams. 

Secondary data 
analysis; use of 
the TGICP, TSS 
and the 
ATHCTS. 

Interdisciplinary 
team trainees: 113 
physicians, 49 
RNs, 34 Social 
Workers 

Disciplinary centeredness 
related team skills not 
supported by findings; the 
more frequently a team 
member identifies problems 
outside the scope of their 
discipline (logic of 
assessment) the more 
positive the attitudes toward 
Health Care Teams. 

Disciplinary 
centeredness research 
needed. 

0\ 
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Theoretical 
framework 

Design ^Research 
questidns 

Method & 
Instruments 

Sample Findings Identified mp&C,,, 

Lichtenstein 
et al. (2004) 

United States 
VA 

Meterko, 
Mohr& 
Young (2004) 

United States 
VA 

Theoretical Model 
of Intention to Quit 
among Psychiatric 
Team Members 
(causal sequence 
whereby team 
members' status 
characteristics are 
associated with 
different levels of 
social status, 
impacting team 
involvement. 

Social exchange 
theory 

Longitudinal survey 
research conducted 
in 1994 and field 
work conducted in 
1999. 

Survey research 

Causal modeling 
for intent to quit, 
satisfaction with 
autonomy/co-
workers, 
participation, 
exogenous 
variables (age, 
sex, occupational 
status); 
controlling for 
VA tenure. 
LISREL 8.3 
structural 
equation 
modeling and 
goodness-of-fit 
index used for 
analysis. 

Culture 
assessment 
measured 
relative to 4 
dimensions: 
teamwork, 
entrepreneurial, 
bureaucratic, and 
rational. 
Patient 
satisfaction 
surveys done in 
VA system. 

29 VA medical 
centers; 860 
psychiatric 
treatment team 
members in 62 
inpatient units and 
45 outpatient units 

125 VA hospitals, 
8454 adult 
subjects 

Results indicate relationships 
between health professionals 
defined in broader social 
contexts affect status, roles, 
and functions within teams. 
These, in turn, affect the 
team's interpersonal 
processes. 

Level of professional status 
has positive relationship with 
participation in team 
discussions. 

Positive relationships 
between teamwork culture & 
patient satisfaction for 
inpatient care; significant and 
negative relation between 
bureaucratic culture and 
patient satisfaction for 
inpatient care. 

Outpatient satisfaction not 
found to be related to any of 
the culture dimensions. 

Further research on team 
work incentives needed. 

Causal linkages research 
needed. 
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Theoretical 
framework 

"Design ^fcRlsearch 
questi6ns 

Method &j 
instruments 

Sample Findings Identified gaps 

Shortell et al. 
(2004) 

United States 

Framework for Survey research Scales included 
assessing perceived 
team effectiveness 
with three major 
factors: 
- organizational 
culture 
- Organizational 
commitment to QI 
- Team Champion 
(leader) 

Baldrige Award 
Pt. Satisfaction 
(Cronbach alpha 
= 0.86); 
Perceived Team 
Effectiveness 
(Cronbach alpha 
= 0.95); 
Perceived Team 
Scale (Cronbach 
alpha = 0.90); 
Perceived 
Participation & 
Goal Agreement 
(Cronbach alpha 
= 0.90); 
Perceived 
Organizational 
Support 
(Cronbach alpha 
= 0.85). 

40 self-selected 
QI teams 

Patient satisfaction focus, 
presence of a team champion 
and physician involvement 
on team were positively 
associated with greater 
perceived team effectiveness. 
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Thedfetical 
framework 

Design & Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps 

Temkin-
Greener et al. 
(2004) 

United States 

Team process model Survey instrument 
validation 
measuring team 
performance in 
long-term care 
settings 

Quantitative tool 
measuring 
interdisciplinary 
team processes 
and perceived 
effectiveness in a 
long-term care 
setting. 

1220 surveys Cronbach's alphas ranging 
from 0.76 to 0.89 
demonstrate good reliability 
for all domains of the team 
process and performance 
(effectiveness). Regression 
analysis showed leadership, 
communication, coordination 
and conflict management are 
positive & significant 
(PO.001) predictors of team 
effectiveness. Perceived 
team effectiveness 
significantly (P<0.05) 
increases with: age of 
respondents, longer length of 
team's professional work 
experience, more ethnically 
diverse composition of the 
team, greater ethnic 
concordance between team 
members and participants 
and greater perceived 
resource availability. 

Research on patient 
outcomes and extent to 
which interdisciplinary 
team members work 
together is needed. 

Paraprofessionals 
involvement in team 
care planning needed. 
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and*&ouree 
^Method & 
Irtitturheifts 

Sample Findings Identified gaps 

Mickan & 
Rodger 
(2005) 

Australia 

Robinson & 
Cottrell 
(2005) 

United 
Kingdom 

Constructivist 
approach 

Communities of 
Practice (Wenger, 
1998) and Activity 
Theory (Engestrom, 
1999) 

Qualitative 
triangulation 
methods 

Aim: gain 
understanding from 
health care 
practitioners a 
deeper 
understanding of 
what constitutes 
effective teamwork. 

Qualitative, multi-
method study 

A Teamwork in 
Health care 
Inventory, 
repertory grid 
interviews, 
clarification 
questionnaires 

Observation, 
interviews, focus 
groups, 
formative 
feedback 
sessions 

Purposive sample 
of 39 health care 
managers, who 
then identified 18 
additional adult 
subjects. 
Participants 
included 15 
doctors, 10 nurses, 
7 administrators, 7 
allied health 
professionals. 
Maximum variety 
sampling involved 
202 health care 
professionals to 
validate emerging 
model. 

Team 
representation 
serving children & 
families in the UK: 
Youth crime (13 
members), Child 
Mental Health (11 
members), Special 
Needs Nursery (11 
members), 
Neurorehabilitation 
(13 members), 
Assessment of 
child development 
(14 members) 

A hierarchy of comparative 
contribution to effective 
teamwork developed with the 
following themes: qualitative 
categorization, hierarchy of 
comparative contribution to 
effective teamwork, 
emergence of common 
themes across conceptual 
categories 

Emerging themes identified: 
Models of professional 
practice; Roles, identities, 
status and power; 
Confidentiality and 
information sharing; relations 
with external agencies; and 
Strategies used by teams for 
resolving dilemmas. 

Research on 
confirmability and 
transferability of model 
needed. 

Evaluations and critiques 
of multiagency service 
delivery for children are 
at formative stages. 

Common language 
needed for team 
members 
communication 
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,TjKoretical 
ffanliwork' 

DilipJ&Relieatth' tMfe|Hdd& 
Instruments 

Sample Findings; Identified gaps 

Tsukuka 
(2005) 

United States 

Vazirani et al. 
(2005) 

United States 

Not specified 

Communication & 
collaboration theory 

Information Literature review 
synthesis 

Research questions. 
What defines an 
IHCT? 
How does IHCT 
literature stand up to 
rigorous evaluation 
of the quality of 
literature and 
research on which it 
is based? 

Survey Survey tool 

Aim: To compare 
the effectiveness of 
care management 
with a 
multidisciplinary 
team (including 
multidisciplinary 
rounds) with the 
effectiveness of a 
conventional 
approach for acutely 
ill general medicine 
inpatients 

Response rates for 
house staff 
(n=lll) , 58%; 
attending 
physicians (n=45), 
69%; and nurses 
(n=123),91% 

Literature found 
overwhelmingly narrative, 
descriptive & anecdotal. 

Physicians reported greater 
collaboration with 
intervention, with Resident 
physicians yielding highest 
report. Better collaboration 
reported with nurse 
practitioners than with staff 
nurses 

Education development 
of team members 
needed 
Research needed in 
process and outcomes of 
teams: or how teams 
produce intended 
outcomes. 
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Verhoef et al. 
(2005) 

Netherlands 

Bigley (2006) 

United States 

Theoretical s 

framework ' \ 

Communication 
theory 

Joint activity, intent 
(goal), and 
time/place context 

Modified Logic 
Model 
Input —>Throughput 
Process —*• 
Outcomes 

D f e » > Reseai**K 
^questions ' t 

Cross-sectional 
descriptive pilot 
study 

Study aim: to 
investigate the 
feasibility of a 
theory-based 
measurement 
instrument for 
assessing the 
process of the 
communication 
during 
multidisciplinary 
team conferences in 
rheumatology. 

Intervention study 

AlvJefhod& , , 
tnsmiments* * 

Videotaping 

Observation 
instrument 
developed 
distinguishing 
three types of 
communication: 
1. grounding 
activities, 2. 
coordination of 
non-tem 
activities, 3. 
coordination of 
team activities 

Rapid Cycle QI 
method, 
Teams design a 
QI goal, 
implement a 
change & 
measure 
achievement 
over time. 

Sample 

20 team (10 initial 
and 10 follow up) 
conferences 
concerning 10 
patients admitted to 
inpatient unit with 
RA and 25 initial 
and 86 follow up 
team conferences 
concerning 25 
consecutive 
patients with RA 
admitted to the day 
patient unit. 

18 
Interdisciplinary 
Health Care 
Teams (IHCT); 
45 individual 
participants 

Findings 

Inter-rater reliability with 
intra-class correlation 
coefficients being > 0.98 for 
both types I and 11 
communications in 10 initial 
and 10 follow-up conferences 
(type II not observed) 
Analysis of additional 25 
initial and 86 follow-up team 
conferences showed ground 
in (type 1) make up greater 
part of the contents. 

Authors conclude this theory-
based measurement 
instrument proved to be 
reliable and valid in this pilot 
study. 

IHCT that perceives high 
team performance are more 
likely to perceive a high level 
of organizational context. A 
high perception of team 
performance is predictive of 
IHCT's achievement of QI 
goals. 

Identified gaps 

Use of tool in other 
settings 

Research needed on QI 
as an outcome; 
Lack of IHCT theory to 
guide research of IHCTs. 

ON 
to 
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Theoretical 
framework 

Design & Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps „ >• 

Cott el al. 
(2008) 

Canada 

Kidger et al. 
(2009) 

United States 

Rosen et al. 
(2009) 

United States 

Andreatta 
(2010) 

United States 

Ethnographically-
framed Social 
Network Analysis 

Not specified 

Not specified 

Team member 
schema similarity 
(Rentsen & Hall, 
1994) 

Semi-structured 
interviews; open-
ended questions 

Constant 
comparative 
analysis 

Quasi-experimental 
intervention: 
bedside rounds 

Qualitative 
descriptive analysis 

focus groups 

Interviews & 
observations 

Team 
observations & 
semi-structured 
interviews; 
comparison of 
two types of 
rounds: bedside 
& conference 
room 

Observations; 
categorization 
schema 
developed 

17 disciplinary 
focus groups 
(subject N=27) of 
providers & 
families in a 
Canadian 
Community Home 
Care Service 

One team 

10 patients (12-22 
yrs) & legal 
guardians on a 
pediatric ward, plus 
53 staff members 

25 health care 
teams in a variety 
of clinical 
environments 

3 team types emerged: 1. 
client centered, 2. case 
manager centered, 3. 
discipline specific 

No evidence of formal IDT 
found; providers preferred 
discipline-specific model 

"team" decisions dominated 
by physicians; 
Three decision-making 
pathways emerged 

Greater participation of 
family members and greater 
staff satisfaction in bedside 
rounds 

Composite typology: 
Stable role, stable personnel; 
Stable role, variable 
personnel; 
Variable role, variable 
personnel; 
Variable role, stable 
personnel 
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Th«oretica| 
fraWeWork** 

Method* 
Instruments 

^Sample Findings Identified gajjs-^r 

Goldsmith et 
al. (2010) 

United States 
VA 

Narrative paradigm Narrative functional 
analysis 

Open-ended 
interviews with 
structured 
questions 

Six 
interdisciplinary 
team members in 
a 1-year 
fellowship, 
geriatric & 
palliative care 
service 

Content & group ordering of 
palliative team; Divergence 
of members' 
conceptualization of 
teamwork & team 
effectiveness 

Absence of demographic 
measures 

K8rner (2010) Not specified 

Germany 

Cross-sectional 
descriptive design, 
comparing 
multidisciplinary to 
interdisciplinary 
team approaches 

Telephone 
interviews 

18 medical 
rehabilitation 
clinics 

Interdisciplinary approach 
showed better results for 
nearly all aspects of 
teamwork measured, as well 
as team effectiveness 
compared to 
multidisciplinary teams 

Molleman et Not specified 
al. (2010) 

Netherlands 

Survey Examined 
consequences of 
team meetings 
on clinical 
autonomy, 
domain 
distinctiveness & 
professional 
accountability 

1827 Dutch 
medical specialists 

Surgical specialists in 
multidisciplinary teams had 
most difficulty with 
described categories 

Focused on physician-
only experiences 

Propp et al. Dialogic approach to Grounded theory, Semi-structured 
(2010) human interaction consistent interviews of 

comparative groups & 
United States analysis individuals 

50 patient care 
team members 

Nurses influence two critical 
processes in centrality to 
team function: ensuring 
quality decisions & 
promoting synergistic teams 

-1^ 
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Study citation 
and source 

Theoretical 
framework 

Design& Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps > * - '• 

Becker et al. None 
(1987) 

United States 
VA 

Intervention study, 
RCT 

Research 
questions: 1. What 
is the incidence of 
hospital-acquired 
complications in 
elderly veterans? 
2. What factors are 
associated with the 
occurrence of 
hospital-acquired 
complications? 3. 
Can a GCT reduce 
the occurrence of 
hospital-acquired 
complications? 

Consultation 
team led by a 
physician. 

Team 
intervention 

Control group: 
problem list only 
Experimental 
group: problem 
list and regular 
meetings by GCT 
(attending 
physician & 
fellow in geriatric 
medicine, social 
worker, Geriatric 
CNS*) 

SPMSQ, KIADL, 
OARSIADLS 
CESDS 
VAST* 

181 elderly 
patients (> 75 
years old) admitted 
to the Durham VA 
Hospital 
(November 1983-
December 1984)-
93 randomly 
assigned to 
intervention group 
and 92 assigned to 
the control group. 

A Geriatric Consultation 
Team (GCT) was not able to 
reduce the frequency of 
hospital-acquired 
complications in an 
unselected population of 
hospitalized elderly patients. 

More effective 
intervention strategies 
could be done by focusing 
on specific types of 
interventions or be 
excluding complications 
that may not be 
preventable by a 
consultation team 

Differentiation needed 
between types of teams 
and how much control 
they have over the 
environment to impact 
patient complications. 
The authors indicate this 
study used a consultative 
team, with little direct 
control over the hospital 
environment. 
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Hughes et al. 
(1990) 

United States 
VA 

Baggs et al. 
(1992) 

United States 

Theoretical 
framework ' 

Not identified 

Not identified 

jttesign& Research 
"questions 

Randomized, 
questionnaire 
given at baseline, 
1 and 6 months 
post discharge 

Prospective 
descriptive study 

Purpose: Examine 
relationship 
between amounts 
of interdisciplinary 
collaboration in 
ICU care with ICU 
patient outcomes. 

Meth6d & 
tnstrttments 

Pretest and 
multiple posttest 
trial of the Hines 
VA hospital-
based Home Care 
(HBHC) 
Program. 

Questionnaire; 
Decision About 
Transfer (DAT) 
scale developed. 

Sample 

233 VA patients 
excluding 
psychiatry and 
spinal cord injuries 

17bedMICUinan 
Upstate New York 
University-
affiliated teaching 
hospital; Resident 
physicians and 
nurses interviewed 
re: collaboration 
perception 
transferring 286 
consecutive adult 
patients. 

Findings 

Clinical & Fiscal outcomes 
Clinical outcomes primary 
measurement. All health 
care services used were 
tracked over 6-month period 
and converted to cost. 
Improved 1-month 
satisfaction with care 
(P=0.04) and improved 6-
month cognitive functioning 
(P=0.04) among 
intervention patients and 
improved 1-month (P=0.04) 
and 6-month satisfaction 
with care (P< 0.01) among 
caregivers. 
A non-significant 10% 
decrease in net cost of care, 
was found in treatment 
group (largely due to 
decreased hospital care). 

Unit of analysis was patient 
transfer decision. 

Critical care nurses' 
perceptions of amount of 
interdisciplinary 
collaboration related to 
transfer decisions were 
positively associated with 
patient outcomes. 

Identified gaps \ H *, " 
, , £ <«•*- „ 

'Collaboration' meaning 
not determined as having 
same meaning between 
interdisciplinary care 
team members. 
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Rich et al. 
(1995) 

United States 

Burns et al. 
(2000) 

United States 

Theoretical 
framework 

Not identified 

Not identified 

©eSigfa & Research 
questions 

Prospective, 
randomized trial 

Purpose: To 
determine effect of 
nurse-directed, 
multidisciplinary 
intervention on 
rates of (CHF 
patient) 
readmission within 
90 days of 
discharge 

2-year randomized 
clinical trial 

Clinical outcomes 
measured: health 
status, function, 
quality of life 
including affect, 
cognition, and 
mortality 

Method & 
Instruments 

Intervention 
included 
comprehensive 
education for 
patient and 
family, a 
prescribed diet, 
social-service 
consultation, 
review of 
medications, 
planning for 
early discharge 
and intensive 
follow-up. 

Subjects 
randomized to 
outpatient 
Geriatric 
Evaluation and 
Management 
(GEM) or usual 
care 

Sample 

CHF patients, age 
70 years or 
greater with few 
co-morbidities; 
treatment group, 
n=142; control 
group, n=140. 

128 veterans age 
65 or older; two-
year follow-up 
based on 98 
surviving 
individuals 

Findings 

Both clinical and fiscal 
outcomes measured. 

Survival at 90 days greater 
for treatment group (91/142 
compared to 75/140 in 
control); greater hospital 
readmissions in control 
group (various measures) 
leading to overall cost of 
care $460 less/patient in 
treatment group compared 
to control. 

At 2 years, positive 
intervention effects for eight 
of 11 outcomes measures 
found (five were significant 
at one year). Significant 
positives were health 
perception, fewer clinic 
visits, improved social 
activity, and improvement 
in depression scores. 

Identified gap» "-
.** 

Nature of intervention 
needs to be studied 
further. 

Outcomes assessed for 
inpatient vs. outpatient 
GEM research may need 
to be different. 

No significant treatment 
effects in ADL, number of 
hospitalizations or 
mortality. 
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Theoretical 
framework 

*Dej5igtt& Research* 
cfueJtions 

Method '^ \ 
Instruments 

Sample Findings, « Identified gaps '' ' 

Cohen et al. Not identified 
(2002) 

United States 
VA 

Doran et al. Group work & CQI* 
(2002) theory application 

Canada 

Randomized 
controlled trial 

Intervention study 

Study question: Do 
training health care 
teams in 
continuous quality 
improvement 
methods result in 
improvements in 
the care of and 
outcomes for 
patients? 

After 
stabilization, 
patients 
randomized in 
two-by-two 
factorial design. 
Interventions 
involved teams 
proving geriatric 
assessment & 
management; 
control received 
care on inpatient 
unit (not 
specialized). 

Outcomes 
measures with 
SF-36 (Medical 
Outcomes Study 
General Health 
Survey) 

Intervention: 
training in CQI* 
methods; 36-
item instrument 
to assess 
knowledge 

Questionnaire 

1388 VA patients 

6 teams at each 
tertiary care 
hospital site (128 
subjects) in a 
metropolitan area 
in southern 
Ontario, Canada 

Primary outcomes: survival 
& quality of life. 

Costs of care evaluated. 

Care provided by inpatient 
geriatric units & teams had 
no significant effects on 
survival. Shown with 
intervention group were 
significant reductions in 
functional decline with 
inpatient geriatric team 
management and 
improvements in mental 
health with outpatient 
geriatric evaluation and 
management with no 
increase in costs. 

Less than half of the teams 
(36%) were successful in 
implementing a change in 
practice that led to an 
improvement in the quality 
of care and patient 
outcomes. Initially, CQI 
knowledge lead to improved 
interactions among team 
members, but this 
knowledge was not retained 
at 6 and 9-month follow up. 

Need for "booster" 
session in CQI training to 
see if impacts patient 
outcomes in 
interdisciplinary care. 
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Theoretical " \ 
framework 

TMslgAife Research 
questions 

Method & . ̂  
Instruments* 

Sample Findings , , Identifiedgaps;\y
 % 

Kasper et al. 
(2002) 

United States 

Not identified Prospective, 
randomized trial 

6 month 
intervention with 
multidisciplinary 
team including 
telephone nurse 
coordinator, 
CHF nurse, CHF 
cardiologist, and 
primary care 
physician. 

200 heart failure 
adult patients; 
Intervention group 
(n=102), control 
group (n=98). 

There were 43 CHF hospital 
admissions and 7 deaths in 
the intervention group, 
compared with 59 CHF 
hospital admissions and 13 
deaths in the 
nonintervention group 
(p=0.09) 

Interdisciplinary team 
study including more 
disciplines needed. 

McDonald et 
al. (2002) 

Ireland 

Not identified RCT 

Purpose: To 
address whether 
multidisciplinary 
care (MDC) of 
heart failure (HF) 
can reduce 
readmissions when 
optimal medical 
care is applied in 
both intervention 
and control groups. 

Intervention: 
Multidisciplinary 
group received 
usual care and 
inpatient/outpatie 
nt education and 
close telephone 
and clinic 
follow-up. 

98 patients (mean 
age, 70.8+/-10.5 
years) admitted to 
hospital setting 
with left 
ventricular failure. 
Routine care, 
n=47;MDC,n=51. 

At three months, more 
patients suffered death or 
readmission for HF in the 
control group (25.5%) 
compared with the MDC 
group (7.8%). 

Longitudinal data on 
outcomes needed. 

o 
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Theoretical 
framewdrk 

Desigft &«Rlfsear$t 
question^ 

Method &k 

Instruments 
Sample Findings Identified gaps 

Haward et al. 
(2003) 

United 
Kingdom 

Inputs-processes-
outputs model 

Descriptive study, 
repeated measures 
T1-T4 

Questionnaire 

TCI, GHQ-12* 

72 teams 
randomly selected 
from 190 breast 
teams, meeting 
criteria of one 
breast surgeon, 
breast nurse, and at 
least two remaining 
three core 
disciplines 
(oncologist, 
pathologist ore 
radiologist), listed 
in the Cancer 
Relief Macmillan 
Directory; teams 
were stratified 
within regions 
based on caseloads 

Relationships existed 
between team composition 
and outcome; higher breast 
cancer workload predicted 
better clinical performance; 
leadership styles were 
important to team 
effectiveness; mental health 
was substantially better in 
breast team members than in 
other NHS researched 
setting; degree of 
involvement correlated with 
team effectiveness 
perceptions (p. 20). 

Teams outcomes did not 
include patient-focused 
(were instead self-
reported effectiveness, 
clinical performance and 
mental well-being of team 
members). 

Hedrick et al. Not identified 
(2003) 

United States 
VA 

, 

Random 
assignment 
intervention study 

Control group 
received standard 
primary care; 
experimental 
group received 
collaborative care 
with physician 
and psychiatrist. 

Experimental 
group included 186 
patients, control 
group 168 patients 
all diagnosed with 
depression in a VA 
primary care clinic. 

Collaborative 
(interdisciplinary) care 
resulted in more rapid 
improvement in depression 
symptomatology compared 
to standard model in 
baseline through 3 months. 
No significant improvement 
seen at nine months post 
intervention. 

Research needed on 
interdisciplinary 
intervention beyond two 
disciplines. 

Fiscal outcomes reported for 
study in Liu et al. (2003). 
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Study citation 
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.Design & Research 
'questtorig 

Method & 
Instruments" 

Sample Findings Identified gaps , 

Ball et al. 
(2003) 

United 
Kingdom 

Patient-at-risk team 
lead by a nurse 

Retrospective 
intervention 
(before and after) 
study 

Critical care 
outreach team 
assesses at risk 
patient at least 
once daily, more 
if staff consults 
for patient 
clinical concerns. 

1200 adult beds 
(20 critical care) 
Study period 1 
(Feb 2000-2001) 
before outreach 
team introduction, 
study period 2 (Feb 
2001-2002) after 
outreach team 
introduction 

The introduction of a critical 
care outreach team 
improved survival to 
discharge from hospital 
after discharge from critical 
care by 6.8% (risk ratio, RR 
= 1.08). Readmission to 
critical care decreased by 
6.4% (RR = 0.48) 

Wheelan et al. 
(2003) 

United States 

Group development 
theory, 5 stages: 
inclusion & 
dependency; counter-
dependency & 
conflict; development 
of trust & 
collaboration; 
effectiveness & 
productivity; and 
finally, termination. 

Descriptive, cross-
sectional sample; 
field study of 
active work groups 
Researchquestions 
1. Is there a 
relationship 
between 
demographic data 
in ICUs and staff 
members' 
perceptions of unit 
productivity? 
2. Is there a 
relationship 
between level of 
team group 
development and 
patient outcomes? 

Survey 

GDQ, Apache HI 
Standardized 
Mortality Rate 
(SMR); 
demographic 
questionnaire 

394 staff members 
of 17 intensive care 
units 

Staff members of units with 
lower than predicted 
mortality rates perceived 
team functioning at higher 
stages. 
Mean employment time in 
ICU: 12 years. 
Occupational tenure and 
higher formal educational 
preparation correlated with 
identified group conflict. 

Differentiation needed 
between types of teams 
and how much control 
they have over the 
environment to impact 
patient complications. 
The authors indicate this 
study used an outreach 
team that differs from that 
of medical emergency and 
patient at risk teams. 
Intervention dictated 
politically; authors 
recommend testing health 
service innovations using 
cluster RCTs. 

Author is president of 
consulting firm that 
distributes GDQ tool 
(potential investigator 
bias). 
Teamwork was self-
identified by subjects. 
"Team" was not defined 
by researchers. 
Intervention studies 
recommended increasing 
teamwork and 
collaboration. 
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Desist & Research 
questions 

Method & * *; 
Instruments 

Sample Findings Identified gaps: , l 

Bellomo et al. 
(2004) 

Australia 

Study principle: 
physiologic 
instability identifies 
surgical patients who 
are at risk for AOs 
(adverse outcomes). 

Prospective, cross-
sectional (4-
month) 
intervention study, 
(4-month) control-
compared. A 2-
month "run-in" 
period was 
allowed to iron out 
training and 
implementation 
issues. 
Follow-up to 
either death or 
hospital discharge 
was done 

Hypothesis: Early 
intervention with a 
trained 
resuscitation team 
could prevent 
further 
deterioration and 
improve patient 
outcomes. 

Intervention of 
intensive care 
unit-based 
medical 
emergency team 
(MET)* to 
evaluate and treat 
surgical in
patients (with 
hospital stay > 48 
hours) deemed 
"at risk" of 
developing an 
adverse outcome 
(AO). Mean 
period of 
intervention 40 
+/- 39 minutes 

52 MET calls to 
post-surgical 
patients 

ICU-based MET associated 
with a decreased number of 
AOs and deaths among 
patients receiving major 
surgery in a tertiary 
hospital. 
MET intervention 
associated with a reduction 
in mean duration of hospital 
stay for surgical patients, 
saving approximately 4,000 
bed days during the study 
period, and a 36.6% 
reduction of postoperative 
hospital mortality rate (23 
lives/1,000 surgical 
admissions). 

Replication needed 
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Theoretical 
framework 

Design & Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps 

Caplan, et al. 
(2004) 

Australia 

DEED study 
theoretical premise: 
can a targeted 
multidisciplinary care 
intervention be done 
to improve at-risk 
elderly health so a 
hospital admission 
can be avoided? 

Prospective, RCT, 
includes 18 
months of follow-
up 

Study objective: to 
study effects of 
comprehensive 
geriatric 
assessment (CGA) 
and 
multidisciplinary 
intervention on 
elderly patients 
sent home from 
the emergency 
department (ED) 

Primary outcome 
measure: all 
admissions to 
hospital within 30 
days of initial ED 
visit. Secondary 
outcome 
measures: 
elective and ED 
and nursing home 
admissions and 
mortality. 
Additional 
outcomes: 
physical 
functioning 
(Barthel Index) 
and instrumental 
activities of daily 
living, cognitive 
function and 
mental status 
questionnaire. 

739 patients aged 
75 and older 
discharged home 
from ED, one 
hospital 

Lower rate of admissions to 
hospital during first 30 days 
of initial ED visit found in 
intervention patients (16.5% 
vs. 22.2%; P = .048), and a 
lower rate of ED visits 
during the 18-month follow-
up (44.4% vs. 54.3%; P = 
.007). Intervention patients 
had a longer time to first 
emergency admission (382 
vs. 348 days; P= .011). No 
differences were found in 
admission to nursing homes 
or mortality. Intervention 
group also maintained a 
greater degree of mental and 
physical functioning. 
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Method & 
Instruments 

Sample Findings p* Identified gaps 

Hart-Hughes Not identified 
et al. (2004) 

United States 
VA 

Alexander et Not identified 
al. (2005) 

United States 
VA 

Descriptive 
(functional 
profile) and 
Intervention study 

Aim: Discuss 
functional profile 
of veterans 
referred to fall 
clinics, fall rates 
and fall team 
prevention 
treatment plan. 

Longitudinal, 
multilevel analysis 

Hypothesis: 
Higher levels of 
participation and 
functioning in 
cross-functional 
psychiatric 
treatment teams 
will be related to 
improved patient 
outcomes 

Intervention: Fall 
clinics staffed by 
interdisciplinary 
teams. 

Team data 
obtained by self-
administered 
questionnaires 
Patient data 
collected by 
trained clinicians 
using standard 
assessment 
instrument 

571 Veterans 

40 teams treating 
seriously mentally 
ill patients in 16 
VA hospitals 
(period 1992-1999) 

Most frequent treatment 
modifications: medication 
and equipment. A three
fold reduction in falls found 
in high-risk subject at 3 
month follow-up. No 
further evaluation done. 

Patients treated in teams 
with higher levels of staff 
participation experienced 
greater improvement in 
ADL over time; 
No differences in ADL 
change were noted for 
patients treated in teams 
with higher levels of team 
functioning 

Need for multi
dimensional, evidence 
based fall prevention 
interventions. 
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Theoretical 
framework 

Design & Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps 

Oliver et al. 
(2005) 

United States 

Eastwood et 
al. (2006) 

United States 

Conceptual model for 
inclusion of patients 
and families: 
organization context, 
team structure, team 
processes, outcomes 
(Saltz & Schaefer, 
1996) 

Health Related 
Quality of Life 
(HRQOL) model 

Qualitative 
descriptive study 

Research 
questions: 1. How 
do US hospices 
integrate the 
patient and family 
into IDT* 
structure and 
process? 2. What 
are the benefits of 
patient and family 
participation in 
IDT meetings? 
And 3. What are 
the challenges to 
patient and family 
participation in the 
IDT meeting? (p. 
271). 

Intervention study 

Purpose: To 
evaluate the effects 
of a 
multidisciplinary 
team of attending 
physicians and 
advanced practice 
nurses on 
management of 
general medicine 
patients. 

Semi structured 
telephone 
interviews 

Experimental 
and control units 
were separate. 

Tools used for 
evaluation: 
health related 
quality of life 
scale (HRQOL), 
SF-12 & Picker 
survey. 
Measurements 
taken at baseline, 
30 days and 4 
months post 

30 hospice staff 
representing 12 
different hospice 
programs in one 
state 

1207 adult study 
participants (581 in 
intervention and 
626 usual-care or 
control) on a 
general medicine 
floor. 

46.7% respondents reported 
having a patient or caregiver 
physically attend a team 
meeting; this was reported 
as an "unusual experience"; 
Team structures found to be 
supportive philosophically, 
challenging to implement; 
some evidence that team 
outcomes were evaluated by 
families as a few hospices 
tried to communicate teams 
goals and solicit feedback 
from patients and families 
(p. 272). 

Barriers to involving 
families in IDT identified: 
location, outside family 
responsibilities, staff 
discomfort with family 
presence, concern for 
openness of 
communication of team 
members when 
family/patient was 
present. 

Small sample size, 
generalizability 
questionable. 

Patients randomized to 
multidisciplinary intervention 
reported higher emotional 
support and physical comfort 
from health care providers 
than did control group during 
hospitalization; these effects 
became non-significant after 
adjusting for multiple 
comparisons. No differences 
in reports and ratings of 
hospital care or HRQOL 
between control and 
intervention groups. 

Research needed to 
evaluate outcomes with 
more than two discipline 
(physicians and nurses) 
inputs. 

as 
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Kaapa et al. 
(2006) 

Finland 

Mudge et al. 
(2006) 

Australia 

Theoretical* ';__-'-_''% 
framework """-*"* 

Not identified 

Not identified 

,T3t§ign1fe,Re|eatt5h ' 
cjul'stidni " : <-

Randomized trial 

Objective: To 
evaluate the 
effectiveness of a 
semi-intensive 
multidisciplinary 
rehabilitation team 
for patients with 
chronic low back 
pain in an 
ambulatory setting. 

Prospective 
controlled trial 

Aim: to enhance 
assessment, 
communication, 
care and discharge 
planning by 
restructuring 
consistent, patient-
centered 
multidisciplinary 
teams in a general 
medicine service 

Method & v 

Instruments^ 

admission. 
Structural 
equation model 
used for analysis. 

Intervention 
group received 
multidisciplinary 
group therapy in 
physical training, 
back safety, and 
relaxation 
training for 70 
hours. Control 
group received 
individual 
therapy 
(provided by two 
disciplines: a 
physiotherapist 
and physician). 

Intervention units 
staffed with 
multidisciplinary 
teams compared 
to usual "ward 
care" with 
referral-based 
service models 
and existing staff 
levels; group 
assignment upon 
admission 

Satttplev fz' 
* > V „ 

120 women, (22-
57 year olds) 
randomized to 
multidisciplinary 
rehabilitation 
(n=59), or 
individual therapy 
(n=61) 

1538 consecutive 
medical inpatients 

Findings „ , » 
*** 

Outcome measures included: 
back pain & intensity, 
disability, sick leaves, 
depression symptoms, 
healthcare utilization, and 
beliefs of working ability 
after 2 years. 

Findings showed no 
statistically significant 
differences between two 
treatment groups in main 
outcome measures at 
baseline, 6-, 12-, or 24-month 
follow-up. 

Access to allied health 
services increased; slight 
reduction in LOS (7.3 days 
vs. 7.8 days in control units, 
P=0.18) with no change in 
6-month readmission rates; 
less patient functional 
decline in hospital (P=0.03); 
patient's rating of health 
status improved (P=0.02). 
Additional staffing costs 
balanced by potential bed-
day savings. 

Identified gapi > ,r - • 
' '-i * ^ ^ 

Research needed to 
discern outputs of 
involvement of various 
disciplines. 

^1 
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Sample Findings Identified gaps 

Walders et al. Not identified 
(2006) 

United States 

Randomized 
controlled study 

Stitzenberg et Not identified 
al. (2007) 

United States 

Survey research 

All participants 
received a written 
treatment plan, a 
peak flow meter, 
a spacer and 
training in MDI 
use. Intervention 
group received an 
asthma education 
session, 
cognitive-
behavioral 
training & access 
to an asthma 
advice line. 
Study population 
chosen to identify 
providers who 
diagnose and/or 
treat patients with 
melanoma on a 
regular basis. 
Survey questions 
designed to 
collect 
demographic and 
practice 
information, 
assess patient 
volume, identify 
services provided, 
explore referral 
patterns and 
resource 
utilization. 

175 children ages 
4 to 12 years old 
with asthma; 
(n=86 in control 
group receiving 
medical care alone; 
n=89 in 
experimental group 
receiving 
interdisciplinary 
intervention). 
Setting: urban 
tertiary-referral 
pediatric hospital. 

263 care 
providers of 
patients diagnosed 
with melanoma; 
147 dermatologists 
and 116 surgeons, 
various practice 
settings 

The intervention did not 
result in asthma symptom 
improvement, but modest 
reductions in utilization of 
acute medical services were 
seen with intervention group 
over a one-year follow-up 
period. 

Evidence provided that 
practice patterns influence 
therapies offered to patients 
with melanoma and in turn, 
may influence patient 
outcomes. 

Scarcity of 
interdisciplinary family-
based interventions that 
merge medical, 
behavioral, and 
educational components. 
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Sample Fihdings Identified gaps 

Benzecry et Not identified 
al. (2008) 

Brazil 

Borneman et 
al. (2008) 

United States 

Castellanos et Not identified 
al. (2008) 

United States 

Prospective cohort 
study 

Pilot studies; 
quasi-
experimental 
design 

Retrospective, 
comparative 
design pre and 
post 
interdisciplinary 
care model 

Dietary intake & 
anthropometric 
measurements 
taken over 6 mo. 
period 

4-part educational 
intervention with 
interdisciplinary 
case conference; 
pilot instruments: 
functional 
assessment of 
Cancer therapy 
patients, 
questionnaire & 
taped interviews 

Volume 
assessments: 
screening 
mammography, 
wait times, yearly 
cancer detection 
rates, % breast 
cancers & yearly 
node negative 
cases, patient 
satisfaction; EPI 
INFO 2000 used 
in analysis 

35 Prepubertal 
children with 
heart disease who 
were 1 mo to 14 y 
of age and who had 
not undergone 
corrective cardiac 
surgery 

Barriers study: 46 
patients with lung 
CA(28 
experimental, 18 
usual care) from a 
national cancer 
center 

QOL study: 10 
subjects with stage 
3 or 4 cancer 

Population served: 
approximately 
500,000; total 
screened 
increased from 
15,159 (2002) to 
20,652 (2004) 

Interdisciplinary care team 
improved nutrient intake & 
nutritional status overall 
measured by height-for-age 
index; patients with 
pulmonary hypertension or 
uncompensated CHF 
showed no change in 
nutritional status. 

Experimental group 
statistically significant 
decrease in pain & fatigue; 
patients with lower QOL 
scored gained more benefits 
from symptom palliation 
with intervention 

Screening volume increased 
29.6%; wait time decreased 
from 30 to 3.5 weeks; 
improved suspicious 
screening mammography & 
subsequent evaluation times 
by average 5 days; # cancers 
detected increased from 40-
58% (P=0.002) 
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Mulvale, 
Danner & 
Pasic (2008) 

Canada 

Contextual factors 
model (global, local, 
within-team) 

Qualitative case 
study 

Question: How do 
contextual factors 
influence provider 
mix& quality of a 
collaborative 
mental health 
team? 

Phone Interviews; 
semi-structured 
open-ended 
questions 

38 interviews of 
mental health 
experts 

Funding, reimbursement, 
practice scope and research 
influence provider mix 

Sneve et al. Not specified 
(2008) 

United States 

Retrospective 
review of medical 
charts; 
comparative time 
analysis (2001, 
team without 
Registered 
Dietician) & 
(2004, team with 
Registered 
Dietician) 

Chart review 38 charts in 2001; Weight gain and head 
50 charts in 2004, circumference were 
representing 
neonatal cases in 
the study hospital 

significantly greater in 
teams with a Registered 
Dietician (2004) compared 
to care before the Registered 
Dietician was on the team 
(2001) 

Adams et al Not specified 
(2010) 

United States 

Retrospective 
cohort study 

Structured 
telephone 
interviews 

2538 Medicare 
recipients in 2002 
with hip or lower 
extremity 
orthopedic injuries 

Adjusting for several 
potential confounders, 
multidisciplinary care 
conferences did not affect 
the relative odds of dying in 
1 year post injury 
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Theoretical f 
framework 

Design & Research 
Questions -1 

Method & 
Instruments 

Sample Findings Identified gaps 

Cornwell, Not specified Qualitative case Retrospective 40 Gastrostomy- Strong treatment effects Authors recommend 
Kelly & reviews; chart review tube children, 22 shown in oral intake with future study of additional 
Austin. comparison of mos. - 7 yrs. multidisciplinary team treatment effect outcomes 
(2010) multidisciplinary including feeing & speech with longer periods of 

treatment on oral therapists, licensed intervention time 
United States intake psychologist, Registered 

Dietician, Physician, 
Nursing & Occupational 
Therapist 
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Zimmer, 
Groth-
Juncker, & 
McCusker 
(1985) 

United States 

Williams et 
al. (1987) 

United States 

Theoretical 
'framework 

Not identified 

Not identified 

Design & Research 
questions 

Randomized controlled 
intervention study 

Interviews, survey & 
health utilization data 
used. 

Randomized controlled 
trial 

Method & 
Instruments 

Intervention: 
"new" team 
approach with 
physician, nurse 
practitioner and 
social worker 
delivering 
primary health 
care in patient's 
home, including 
house calls, 24-
hour help line 
and emergency 
consultation vs. 
"usual care". 

Control: 
conventional care 
from community 
physicians using 
professional or 
community 
resources of their 
choice; 
Intervention 
group: care given 
in team approach 
including 
internists and 
family physicians 
with expertise in 
geriatrics, 
psychiatrists, 
nurses, social 
workers, and 
nutritionists. 

Sample '* 
' 

167 adult patients, 
85 randomized to 
team care & 82 
randomized to 
control. 

Non-
institutionalized 
persons, 65 years 
of age and over 
meeting the 
following inclusion 
criteria- no medical 
evaluation during 
preceding year, 
significant decline 
in functional 
ability, unmet 
needs in ADLs, 
persons taking 
three or more 
medications, any 
person dissatisfied 
his current medical 
care, seeking 
second opinion. 

Findings 
*. 

Intervention group 
experiences less 
hospitalization/institutionali 
zation, less emergency room 
and acute ambulatory care, 
lower cost-weighted 
utilization of care (although 
not statistically significant). 

Patient health status and 
caregiver satisfaction higher 
with team care (strongest 
statistical significance). 

Over 1-year follow-up 
period, treatment 
participants experienced 26 
hospital admissions and 
used 670 hospital days 
compared with 23 
admissions and 1113 days 
for controls. Annual 
hospital costs averaged 
$4297 for treatment subjects 
and $7018 for controls. 
Overall institutional costs 
including hospital and 
nursing home care revealed 
an average saving of $2189 
per person for treatment 
subjects compared with 
controls. 

Identified gaps „ 
-

Lack information on team 
effect on patient 
functional status. 

Not possible to rule out 
"Hawthorn Effect". 
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Weinstein et 
al. (1992) 

Weiland et al. 
(1994) 

United States 
VA 

Curley et al. 
(1998) 

United States 

Not identified 

Not identified 

CQI 
methodology 

Longitudinal 
intervention design 

Purpose: To determine 
efficacy of 
multidisciplinary 
approach including 
short-term 
hospitalization & 
psycho educational 
self-management 
program for severely 
asthmatic patients 

Descriptive survey 
study 

Randomized, 
controlled firm trial 

Model involves 
intensive 
interdisciplinary 
focus on asthma 
management 
behaviors, 
knowledge and 
skills; 
Intervention 
included family-
centered 
psychological & 
behavioral 
principles. 

Survey and 
administrative 
records used 
retrospectively 

Intervention 
group received 
care on medical 
services with 
interdisciplinary 
rounds (interns, 
RNs, respiratory, 
pharmacy, 
nutrition and 
social work). 

N=44 children, 6 
mos. - 17yr old 
sever asthmatic 
patients 

65 Veterans 
Health System 
interdisciplinary 
Inpatient Geriatric 
Evaluation and 
Management Units 
(GEMs) 

1102 adult 
admissions, 535 
randomized to 
medical services 
with traditional 
rounds (MDs only) 
and 567 to medical 
services with 
interdisciplinary 
rounds. 

Outcomes included 
reduction in hospital stays, 
ER visits, & corticosteroid 
bursts 1 yr. following 
intervention compared to 1 
yr. prior 

Standard GEMs compared 
to nonstandard GEMs had 
shorter stays (25.4 vs. 69.9 
days; p < .001), and lower 
nursing home placement 
rates (19.1% vs. 40.3%; p < 
.001). Several nonstandard 
GEMs closed during study 
period. 

Mean Length of Stay (LOS) 
for interdisciplinary rounds 
was 5.46 days, compared 
with 6.06 days for 
traditional care (P=0.006), 
whereas mean total charges 
$6,681 and $8,090 
respectively. 

Financing 
interdisciplinary health 
services in the public 
domain need further 
investigation. 

Patient data retrieved 
from hospital's 
administrative and billing 
system. Patient specific 
cost and efficiency 
outcomes limited to 
resource utilization in the 
form of hospital LOS and 
total charges. 
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Fader et al. Not identified 
(1998) 

United States 

Greineder, Not identified 
Loane & 
Parks (1999) 

United States 

Descriptive study 

Purpose: evaluate 
multidisciplinary 
melanoma care can 
provide a more 
efficient alternative to 
traditional strategies 
with clinical outcomes 
that are at least 
equivalent. 

Randomized controlled 
trial 

Purpose: To compare 
the effectiveness of 
education alone to 
education with long 
term follow up by an 
asthma case 
management nurse 

Cost outcomes 
analysis; 
Multidisciplinary 
care included 
specialists in 
dermatology, 
surgical, medical, 
and radiation 
oncology; plastic 
& dermatologic 
surgery; 
otorhmolaryngology; 

OB/GYN; 
ophthalmology; 
nuclear medicine; 
dermatopathology 
and social work 

Outcomes 
included ED 
visits, 
hospitalizations, 
healthcare costs 

Consecutive 
sample of 104 
patients with local 
disease, compared 
with 104 blindly 
selected subjects 
matched for 
Breslow depth and 
melanoma body 
site 

N= 57 children, 1-
15 years old, low-
income urban 
pediatric patients in 
an HMO; 
Control group (n= 
28) received singe 
education session; 
Intervention group 
(n=29) received 
education & 
outreach nursing 

Cost savings of $1600 per 
patient for multidisciplinary 
melanoma care. 

Both groups showed 
significant reductions in ED 
visits, hospitalizations, and 
costs; Intervention group 
showed significantly more 
reductions in these cost 
categories. 
Estimated savings to HMO 
for intervention ranged from 
57%-75%. For every 
dollar spent to employ the 
nurse educator, an estimated 
savings of $7.69 to $11.67 
was seen. 

Authors discuss potential 
influences of the 
Hawthorne effect and 
regression to the mean in 
the improvements 
observed within the 
control group. 
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Gums et al. Economic 
(1999) evaluation 

United States 

Kelly et al. Not identified 
(2000) 

United States 

Randomized, 
Prospective Study 
measuring antibiotic 
therapy intervention 

Aim: identify financial 
outcome benefits of 
therapeutic intervention 
by a multidisciplinary 
antimicrobial treatment 
team 

Controlled clinical trial 

Aim: to evaluate 
financial outcomes in a 
population of 
Medicaid-insured 
asthmatic children after 
a comprehensive 
asthma intervention 
program. 

End points: 
Length of stay; 
charges to 
patients for 
antibiotics, 
laboratory and 
radiology 
services, room 
and board, ICU 
and non-ICU 
charges, total 
patient charges. 

Usual care 
provided by 
primary care 
provider (PCP); 
intervention 
group: enrolled in 
education and 
outreach 
program, given 
influenza 
vaccine, skin-
tested with 
appropriate 
antigens, and 
avoidance 
techniques 
recommended 
based on results. 
Follow-up care 
scheduled at 1, 6, 
12 months 

Team of 
pharmacist, clinical 
microbiologist, 
infectious disease 
specialist who 
consulted with 
physician. 

252 consecutive 
adult inpatients, 
127 prospectively 
randomized to 
intervention; 125 to 
control group. 

80 children, 2 to 
16 years old, with 
history of frequent 
use of emergent 
health care services 
for asthma 

Median patient charges for 
radiology, laboratory, 
pharmacy and room were 
reduced by 
$4404/intervention, and 
median hospital costs were 
reduced by 
$2642/intervention. 

Outcome measures: 
Emergency department 
(ED) visits, hospitalizations, 
health care charges per 
patient in the year after 
enrollment. Results: 
Savings found in decreased 
utilization of intervention 
group: ED visits decreased 
to mean of 1.7/patient, as 
compared to 2.4 
visits/patient in control; 
hospitalizations decreased to 
mean of .2/pataient in 
intervention group, 
compared to .5 in control; 
average asthma health care 
charges decreased by 
$721/child/year in 
intervention and by $178/ 
patient/yr. in control group. 

Clinical specialty team 
research needed. 

Research needed on more 
than physician/nurse 
teams (including other 
disciplines). 

Standardized approaches 
needed to study design 
and cost-benefit analysis. 
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Sommers et 
al. (2000) 

United States 

Not identified Controlled cohort 
study 

Objective: To examine 
impact of an 
interdisciplinary, 
collaborative practice 
intervention on 
community-dwelling 
seniors with chronic 
illness. 

Intervention 
group received 
care from 
primary care 
physician, RN 
and social 
worker; control 
group care from 
primary care 
physician only. 

543 chronically ill 
elderly 

Results over two years 
showed hospitalization rates 
(readmissions) of control 
group increased, while 
intervention group rate 
stayed at baseline. 

Cost savings based on 
reduced utilization 
estimated. 

No significant differences 
seen in clinical health status 
measurements between 
groups. 

Research needed looking 
at outcomes of physicians 
in collaborative practice 
care teams. 

Bratton et al. Not identified Longitudinal (2-year) 
(2001) 

United States 

intervention study 

Hypothesis: 
Multidisciplinary 
outpatient approach for 
pediatric patients with 
severe asthma would 
result in improved 
quality of life, 
decreased functional 
severity of disease; 
reductions in use of 
systemic 
corticosteroids and 
medical care encounter 
utilization. 

Day treatment 
intervention 
involved nursing, 
medicine, social 
work, education, 
group therapy, 
rehabilitation, 
dietician, social 
worker, home 
care 
Mean LOS 21.8 
days 

FSAS, CQLQ, 
PQLQ, PIRC* 

98 children and 
their families 
consecutively 
admitted to the 
National Jewish 
Pediatric Day 
Program from July 
1, 1995 through 
October 1, 1996 
with primary 
diagnosis of 
asthma 

Multidisciplinary care in a 
short-term, outpatient, day 
treatment program can 
significantly contribute to 
improvements in the areas 
of asthma severity, quality 
of life, and reduction of 
healthcare costs. 

Reductions in cost were 
from $16,250 for the year 
prior to the program to 
$1,902 one year following 
and $690 two years later. 

Respiratory therapy not 
included in team 
intervention. 

Future outcome study 
design should incorporate 
obesity comorbidity in 
asthmatic children. 

Need for control group 
who does not receive 
multidisciplinary care. 

"Unbundling" of 
treatment interventions 
would be helpful in future 
cost analysis. 



Appendix C. Review of Literature; Healthcare Team Research and Fiscal Outcomes 
Study citation 
and source 

theoretical 
framework 

Design & Research 
questions 

Method & 
Instruments 

Sample Findings Identified gaps 

Costanntini et 
al. (2003) 

Italy 

Retrospective quasi-
experimental case-
control cohort design 

Aim: To determine 
hospital utilization of 
patients with advanced 
cancer, the effect of a 
palliative home care 
team (PHCT). 

Usual care: 
general 
practitioners and 
other health 
services 
Intervention 
group: physicians, 
RNs, psychologist 
and volunteers. 

1991 adult cancer 
deaths; cases (n-
189) admitted to 
PHCT; controls 
matched (2:1) for 
primary tumor (n-
378) 

Participation in PHCT was 
associated with a reduction 
in hospital stays in the last 
six months before death; 
resulting in a 37% relative 
reduction of hospital 
utilization days compared to 
controls. Significantly 
lower educational level 
found in PHCT group; 
confounders suspected by 
authors. 

More research needed to 
determine and understand 
differences in outcomes 
for different case mix, and 
those receiving team care 
for different amounts of 
time. 

Ledwidge et 
al. (2003) 

Ireland 

Prospective, 
randomized controlled 
health economic study 

Purpose: to determine 
whether intensive 
hospital based 
multidisciplinary care 
is cost-beneficial when 
combined with optimal 
medical care. 

Multidisciplinary 
(intervention) vs. 
routine care 
(control). 

Intervention 
included 
additional 
specialist 
education and 
dietetic 
consultations; 
routine care 
provided these 
consultations on 
request of 
Cardiologist only. 

98 adults over age 
of 18 years old 
admitted with a 
presumed diagnosis 
of heart failure. 
Multidisciplinary 
group (n=51); 
routine care group 
(n=47). 

There was an absolute 
reduction of 10 
hospitalizations as a result 
of the intervention. Cost 
savings reported in Euros 
Total hospitalization cost of 
the routine care group were 
E47,190 whereas those for 
the multidisciplinary care 
group were E4,l 14 (the 
multidisciplinary 
intervention cost factored in, 
the net cost saving still 
existed. 

Improved outcomes 
unproven whether benefit 
of multidisciplinary care 
of heart failure is derived 
from the education and 
support provided by the 
team, or from the 
differences in medical 
therapy; therefore use of a 
control group. 

Additional studies on 
cost-benefit of 
multidisciplinary teams 
needed. 
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Liu et al. Not identified 
(2003) 

United States 
VA 

Random assignment 
intervention study 

Control group 
received standard 
primary care; 
experimental 
group received 
collaborative care 
with physician 
and psychiatrist. 

Experimental 
group included 186 
VA patients, 
control group 168 
patients all 
diagnosed with 
depression in a VA 
primary care clinic 

Collaborative 
(interdisciplinary) care 
patients experienced 14.6 
additional depression-free 
days over 9 months with 
incremental cost-
effectiveness ratio of $24 
per depression-free day for 
treatment costs and $33 for 
total outpatient costs 
(including intervention 
costs). 

Clinical outcomes reported 
for study in Hedrick et al. 
(2003). 

Comparison studies 
require use of common 
measure of effectiveness, 
such as cost per quality-
adjusted life year 
(QUALY). 

Melzer et al. 
(2004) 

United States 

Activity-based 
costing (ABC) 
model 

Retrospective, 
descriptive study 

Use of revenue 
allocation method 
of the RBRVS 
system and the 
ABC cost 
accounting 
methodology to 
determine 
physician, non-
physician, and 
facility costs of 
care for children 
with Diabetes 
mellitus (DM) 

Financial outcomes 
for staffing, 
operations and care 
model done: 
included 
Endocrinologist, 
Advanced Practice 
Nurse (APN), RN, 
Certified Diabetes 
educator (RN), 
Patient care 
coordinator, Social 
Workers, 
Psychologist, 
Dietician 

Using payment system 
resource-based relative 
value scale (RBRVS), the 
interdisciplinary care model 
may not be financially 
viable without additional 
payments to compensate for 
increased practice expenses 
incurred in delivery of 
multidisciplinary care. 
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Berman et al. 
(2005) 

United States 

Not identified Descriptive, 
retrospective design 

Aims: 1. to determine 
expenditures and 
payments associated 
with all hospital 
ambulatory and 
inpatient-provided 
services for children 
with multi-system 
disorders followed by a 
comprehensive 
primary care clinic. 
2. to determine any 
effect of enrollment in 
a hospital-based 
comprehensive 
primary care clinic on 
ambulatory and 
inpatient utilization 
patterns and 
expenditures for 
children with multi
system disorders. 

Hospital 
administrative 
database used to 
identify costs 
related to 
CSHCN* who 
received inpatient 
and outpatient 
(SPCC)* care 
over a 2-year 
period in 2000-
2001 atone 
Midwestern 
hospital. Direct 
costs, total costs, 
and payments per 
patient per 365 
days after first 
SPCC visit were 
used. 

Database unites 
general ledger, 
payroll, medical 
records, and costs 
data from clinical 
and financial 
systems; Direct 
costs included 
costs associated 
with providing 
services; Total 
costs included 
direct costs plus 
allocated 
overhead costs. 

175 children, age 
> 4 years, no 
previous clinic visit 
prior to 2001 

For the entire 1012 children 
seen in 2001, the hospital 
overall loss per child-year 
was $956, and for outpatient 
services was $1554. 

Enrollment in a 
comprehensive primary care 
program as associated with 
a decreased LOS for non-
intensive care 
hospitalizations, and with 
increased use of surgical 
services. 

Differences in medical 
subspecialty, ancillary, and 
ED services did not achieve 
statistical significance. 

Reimbursement covered 
direct costs, not total costs 
of care 

Authors claim that costs 
allocation methods that 
are used to determine total 
costs differ between 
institutions. 

Outpatient and inpatient 
services received 
elsewhere were not 
identified or included in 
the analysis. 

Authors conclude it is 
impossible to design a 
prospective, randomized 
clinical trial to look at 
specific aims of this 
study. 
Authors do not specify 
how total costs are 
calculated in the 
hospital's administrative 
database (major 
limitation). 

Care delivery personnel 
identified; authors did not 
claim "team care" 
provided 
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Cowan, et al. 
(2006) 

United States 

Not identified Comparative, 2-group, 
quasi-experimental 
design 

Objective: to compare 
nurse 
practitioner/physician 
management of 
hospital care, 
multidisciplinary team-
based planning, 
expedited discharge, 
assessment after 
discharge to 'usual' 
management. 

Outcomes 
measured were: 
LOS*, hospital 
costs, mortality 
and 4-month after 
discharge 
readmission rate 

Specific cost 
analysis 
techniques 
described in 
article (p. 82-83) 

1,207 general 
medicine patients 
(n=581 in 
experimental 
group, n= 626 in 
control group) 

Average LOS* significantly 
lower for patients in 
experimental group than in 
the control group (5 vs. 6 
days, P< .0001; "backfill 
profit"* to hospital was 
US$1591 per patient in 
experimental group (SE, 
US$639). 
No significant group 
differences in mortality or 
readmissions existed (p. 79). 

Interdisciplinary team 
care aspects (other than 
daily interdisciplinary 
rounds) not explained. 

Brumley et 
al. (2007) 

United States 

Not identified RCT 
Does intervention 
group (IDT) have an 
impact on the 
following outcomes: 
Patient satisfaction 
Site of death 
Cost of care 
Medical service 
utilization? 

Blocked 
randomization 
after eligibility 
determined and 
referral for in-
home care made 
by practitioner; 
patients in control 
group received 
"usual care"; in 
experimental 
group received 
care from a IDT. 

Setting: 2 HMOs in 
2 states; subjects 
are homebound, 
terminally ill, 
N=298 

Intervention group: patients 
in-home palliative 
interdisciplinary care 
recipients more likely to die 
at home (/K001); less 
likely to visit the 
Emergency Department 
(P=.0\); less likely to be 
admitted to the hospital 
(/><.001); resulting in 
decreased costs for care 

Note previous work in 
end-of-life care programs 
have significant 
methodological 
weaknesses, limiting 
generalizability 
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Famadas et Not identified 
al. (2008) 

United States 

Johnson et al. Not identified 
(2009) 

Canada 

Retrospective cohort 
study; matched 
comparative, 2-group 
design 

Question: Is there a 
difference between 
use, cost and quality of 
health services, as 
reflected by paid 
Medicare claims, 
provided to eligible 
patients in the 
Interdisciplinary 
network as compared 
to the patients 
receiving "usual care"? 

Descriptive 
prospective study 
looking at resource 
costs (lab & 
therapeutic services, 
physician, specialist, 
medications) from 
admission date to date 
of death in a publicly 
funded health care 
system 

Medicare records 
reviewed 
retrospectively 
for study sample: 
comparative 
groups included 
one large hospital 
system (usual 
care) and one 
community-based 
primary care 
system (IDT care) 

Costs measured 
by actual charges, 
included publicly 
funded costs, 
excluding third-
party insurance 
costs or costs 
incurred by 
family members; 
Data retrieved 
from the Ontario 
Health Insurance 
Plan, Ministry of 
Health & Long-
Term Care, & 
Ontario Drug 
Benefit Program 

13, 098 fee-for-
service Medicare 
beneficiaries 

434 palliative 
home care 
patients in a 
publicly funded 
health care system 
(53.8% of total 
number of 
palliative patients 
admitted during 
study time) 

Community 
(interdisciplinary) cohort 
had lower total Medicare 
expenditures (during 2001-
2002, $14,149 vs. $15,000, 
p<0.05), lower payments for 
inpatient care, home care, 
and durable medical 
equipment; but higher 
payments for hospice 
services. Community 
(interdisciplinary) cohort 
also had fewer admissions 
to hospitals. 

All medical services were 
not available for cost 
analysis with database 
used 

Total costs were 
approximately CAN$2.4 
million, cost per person 
approximately CAN$5586 
with average LOS 64 days 

Use of secondary 
administrative billing data 
precluded testing for 
differences in resource 
use based on disease 
characteristics; results 
may have been influenced 
by data validity; use of 
other services such as 
privately funded nurses 
may have offset some 
costs. 
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DEMOGRAPHIC DATA 
Identifying Patient tomographic Data 
CFF Patient Number: PatJD (PID) 
Care Center 
Center Patient ID: PrimCent Center2 Center3 (CID) 
Last Name: Last_Name 
Last Name at Birth (if different): Birth_Last_Name 
First Name: First Name ~ 
Middle Name: MicTName 
State of Birth: Birth_State 
Date of Birth (mm/dd/yyyy): Birth_Dt 
_ Age YrEnd (Age Mts Age Wks) 
Gender 
_ 1 _ Male _2_ Female Sex 

Race (Check all that apply) 
White RaceJsWhite 
Black RaceJsBlack 
Asian or Pacific Islander Race_lsAsian 
Aleut, Eskimo or American Indian RaceJsAleut 
Unknown RaceJsUnknown 
Other (specify) RaceJsOther 

Ethnicity 
Is the Patient of Hispanic Origin? 

Yes No Unknown 

Social Security Number 

Ethnicity 

SSN 

refused unassigned/foreign unknown 

Zip Code Res_Zip Res_State St_Edit 
foreign .unknown 

Biological Parental Height 
Mother's height cm in _ unknown Mother Ht 

Father's height cm in unknown Father_Ht 
Information not required for patients 21 and above. 
Genotype Genotyped 
Has the patient been genotyped? Yes No 
Date Date unknown Geno_Dt First_Geno_Dt 
(Geno_Mts Geno_Wks) 
Mutation 1 Other Geno_Mut_1 
Mutation 2 Other Geno Mut 2 

F508 
Complications At Birth 

None BirthjCmpI 
meconium ileus/intestinal obstruction 

. unknown -

tBfat^tpeafflFjg 
Date of Death Death_Dt Age_Death 

(Death_Mts Death_Wks) 

Date is an estimate Death_DtJsEST UnRepDth 
Primary cause of Death 
_ 1 _ Respiratory/cardiorespiratory Death_Cause 
_2_ Liver Disease/Liver Failure 
_3_ Trauma 
_4_ Suicide 
_5_ Transplant related 
_6_ unknown 
_9_ Other (specify) 

CF Diagnosis 
Date of Diagnosis Diag_Dt Diag_DtlsEST 
(may be earlier than first sweat test. If from CVS or amnio, 
fill in birthdate) Age_Diag (Diag_Mts Diag_Wks) Incid 

Diagnosis suggested by/symptoms at first CF work-up 
(select all that apply): 

Acute or persistent respiratory symptoms Diag_Resp 
Edema Diag_Edema 
Electrolyte imbalance Diag_Electr_lmb 
Failure to thrive/malnutrition Diag_Fail_Maln 
Family history Diag_Fam_Hist 
Genotype Diag_Genotype 
Liver problems Diag_Liver 
Meconium ileus/other intestinal obstruction Diag_Mecil 
Nasal polyps/sinus disease Diag_Nasal_Polyps 
Prenatal screening (CVS, amnio)Diag_Prenatal_CVS 
Neonatal screening Diag_Neonatal 
Rectal prolapse Diag_Rectal_Pro 
Steatorrhea/abnormal stools/malabsorption 
unknown Diag_unknown Diag_Steat_Abn 
Other (specify) Diag_Othe r 

Date, value & type of documented positive quantitative 
pilocarpine iontophoresis sweat test 

Not Done 
Date Date unknown Sweat_Dt 

(Sweat_Mts Sweat_Wks) 
Type 1 Sodium Sweat_Type 

_ 2 _ Chloride 
9 unknown 

Value unknown Sweat Val 

If sweat test value <=60 CF diagnosis was suggested by 
(select all that apply) 

DNA Analysis DNA_Anal 
Transepithelial potential differences Transepl 
Clinical presentation (pancreatic fxn tests, 
microbiology, etc.) ClinPres 
Unknown 

CF diagnosis reversed during year 

If reversed, select reason diagnosis was reversed 
DNA Analysis 
Transepithelial Potential Differencs 
Repeat Normal Sweat Testing 
Other 

Year of measurement: YRM 

Valid CF Diagnosis at Primary Center: ValidDiag_PC 

Valid CF Diagnosis at Secondary Center: ValidDiag_OC 

CFF 2006 Patient Registry 
Annual Data File 

lof6 
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ENCOUNTER DATA Num_OpVis 
Default Questions 
This encounter is part of: 

A Clinical Visit 
A Hospitalization Care Episode 
A Home IV Care Episode 

Functions performed at this encounter 
Nutrition 
Pulmonary Assessment 
Pulmonary Therapies 
Respiratory Microbiology 
Laboratory 
Complications 

Encounter Date: 

Patient Status 
At the time of clinical visit, the patient was: 

well ill unknown PatientStatus 

Height 
Height _ 

Height NumHt 

cm. in. 
Height Percentile. 

_ not measured 
CDC_pHt 

Weight Weigth 
Weight cm. in. 
Weight Percentile 

NumWt 
not measured 

_ CDC_pWt 
IBVy . C D C J J I B W CDC_ . . . . . . 

BMIA/Veight for Length Calculations 
BMI BMI Percentile BMI CDC_pBMI 
Weight for Length CDC_pWH 

Social Worker Consultation Soc_Worker 
Patient consulted with a Social Worker at this visit. 

Nutritional Assessment NutricJDiet 
Patient was seen by a Dietitian/Nutritionist 

Oral supplementation 
nasogastric tube 
gastrostomy tube/button 
jejunal tube 
total parenteral nutrition 

SF_Oral • 
SF_Nasog 

SF_Gastro 
SF_Jejunal 

SF Parent 

Is patient currently receiving pancreatic enzyme 
supplements? Yes No Unknown Enzymes 

if yes, average dose of enzyme per meal in units lipase 
or Not Known EnzPerMeal 

EnzPerMealUkn 
When does the patient typically take enzymes in 
relationship to meals? Check all that apply: 

Within 30 minutes before meal Enz30Bef 
Immediately before meal EnzlmedBef 
During meal EnzDur 
Immediately after meal EnzlmedAft 
Within 30 minutes after meal Enz30Aft 
Not known EnzUkn 

Assessment of oral intake Done Not Done AssOralInt — 

Is patient currently receiving supplemental feeding? 
Yes No Unknown Supp_Feed 
If Yes, indicate Feeding Routes: SF_Unkn 

Daily Acid Blocker Use. Check all that apply since last 
visit. 

Antacids AcidBlkAntacid 
H2 Blocker AcidBlkH2( 
Proton Pump Inhibitor AcidBlkPPL 
None AcidBlkNone 
Unknown AcidBlkUkn 

Pulmonary Function Tests (PFTs) 
If no values given, select reason 

Not Done Unable to perform reliable test 

FVC: FVC II) % predicted: FVCPCT NumFVC 

FEV : FEV1 (L) % predicted: FEV1PCT NumFEVI 
(please report pre-bronchodilator values) 

Pulmonary Assessment 
Was the patient evaluated by a respiratory or physical 
therapist as this visit? 

Yes No Unknown RespEval 

Based on the assessment of the care team at this visit, 
was the patient experiencing an increase in respiratory 
symptoms or a pulmonary exacerbation? 

Yes No ' Unknown RespSymptoms 

If the patient was experiencing an increase in respiratory 
symptoms or a pulmonary exacerbation at this visit (i.e. if 
the question above is answered yes), then select the 
treatment option below that best matches the prescribed 
treatment plan 

increased airway clearance, exercise, and/or 
bronchodilators AirwayClearance 

Oral non-quinolone antibiotic Oral_Non_Quino 
Oral macrolide antibiotic Oraljvlacrolide 
Oral quinolone antibiotic Oral_Quino 
Inhaled antibiotic InhaledAntibiotic 
Inhaled antibiotic & oral non_quinolone antibiotic 
Inhaled antibiotic & oral Macrolide antibiotic 
Inhaled antibiotic & oral quinolone antibiotic 
hospitalization/home administered IV antibiotics 
(w/in 2 weeks of visit) I VAntibiotics 
None of the above 
Other (specify) RespTreatOther 

Pulmonary Therapies PulmTherConfirm 
Select only one primary means of airway clearance and 
all secondary forms of airway clearance that apply) 
Primary Secondary PrimAirClear 

Positive Expiratory Pressure (PEP) PulmTher_PEP 

Postural drainage with clapping PulmTher_Postural 
Forced expiration techniques PulmTher_ForcedExp 

Oscillating PEP PulmTher_OscPep 
High frequency chest wall compression 

PulmTherJHFCWC 
Exercise PulmTrier_Exercise 
Other (specify) PulmTher_Other 

None of the above PulmTher_None 

SecPEP SecPostural SecForcedExp SecOscPe,. 
SecHFCWC SecExercise SecOther SecNone 
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Pulmonary Medications used since last 
encounter (check all that applied as o f last 
clinical encounter) 
Mucolytics 

Dornase alfa (i.e. Pulmozyme) DomaseAlfa 
Frequency: 

2.5mgqd 
2.5 mg BID 
other regimen (different'dose or freq.) 

Acetylcysteine or Mucomist Acetylcysteine 

Inhaled Antibiotics 
Tobramycin solution for inhalation (ie. TOBI) 

Frequency: TobiSolution 
300 mg BID alternate month schedule 
300 mg BID continuous 
Other regimen (different dose or freq.) 

Other aminoglycoside Aminoglycoside 
Frequency: 

Alternate Month 
Continuous 
Other regimen (different dose or freq.) 

Colistin Colistin 
Frequency: 

Alternate Month 
Continuous 
Other regimen (different dose or freq.) 

. Chronic macrolide antibiotic (not prescribed to treat 
an exacerbation) ChronicMacrolide 

which: Azithromycin (Zithromax) 
Clarithromycin (Biaxin) 

Chronic oral antibiotic (not prescribed to treat an 
exacerbation) ChronOralAnti 

which: Quinolone Amoxicillin 
Cephalosporin Tetracycline 
Sulfa Other 

High-dose ibuprofen (e.g. 25-30 mg/kg)HDIbuprofen 
Total mg/dose mg 

Hypertonic saline 
Concentration % 
Frequency QD 

HyperSaline 
_(3-10%) 

BID Other 

Bronchodilators (oral) 

Beta agonist OralBroncho_BA 
Theophylline product OralBroncho_Theoph 

Bronchodilators (inhaled) 
Short acting beta agonist lnhBroncho_SABA 
Long acting beta agonist lnhBroncho_LABA 
Short acting anticholinergic lnhBroncho_SAAC 
Long acting anticholinergic lnhBroncho_LAAC 
Combination beta agonist and anticholinergic 

Corticosteroids lnhBroncho_BAAC 

Oral CorticoOral 
Inhaled Corticolnh 
Inhaled in combination with a bronchodilator 

CorticoCombo 
Leukotriene modifiers LeukotrieneMod 
Mast cell stabilizers MastCellStabilizers 
Antifungals (exclude topical agents for skin conditions 

and agents used for oral thrush) antiFungals 

Drug Intolerance 

Domase alfa (i.e. Pulmozyme) DrugDornase 

Tobramycin solution for inhalation (i.e. TOBI) 

Colistin DrugColistin DrugTobramycin 
Macrolide antibiotics DrugMacrolide 

High-dose ibuprofen Druglbuprofen 
Hypertonic saline DrugHypSaline 

_This patient is not on any of the above pulmonary 
medications NoPulMeds 

Respiratory Microbiology Cul_Done NumCult 
If culture was performed, where was it performed? 

At CFF center Cul_at_Center 
At affiliate lab, HMO, or hospital Cul_at_Other 

Date of culture: 

Type of Culture 
sputum . throat/nasal. 

Cul_Sputum Cul_Throat 
_ bronchoscopy 
Cul Branch 

Culture Result 
no growth/sterile culture Cul_Nogrowth 
normal flora Cul_Normal 

Pseudomonas aeruginosa Cul_PseudoA 
mucoid PseudoA_Mucoid 
non-mucoid PseudoA_NoMucd 

unknown PseudoA_Unk 

Susceptibility Testing Not Done SusceptJvlotDone 

Resistant to all Aminoglycosides tested Resist_Amino 

Resistant to all Quinolones tested Resist_Quino 
Resistant to all Beta Lactams tested Resist_Beta 
Burkholderia cepacia complex (includes 10 species, of 

which B. cencepacia & B. multivorans, are most common; 
B. gladioli is NOT included) Cul_Cepacia 
Stenotrophomonas (Xanthomonas) maltophilia 

Cul_Xanto 
Other pseudomonas species Cul_oth_Pseudo 

Staphylococcus aureus Cul_Staph 
MRSA (Methicillin resistance Staph aureus) 

Cul_MRSA 
Haemophilus influenzae (any species) Cul_Hemo 

Aspergillus (any species) Cul_Asper 

Non-tuberculous mycobacterium Cul_NonTuber 

Escherichia coli (E coli) Cul_Ecoli 

Klebsiella (any species) CulKlebs 
Other gram negative (e.g. Burkholderia gladioli is 
NOT included in B. cepacia complex) Cul_GramNeg 
Alcaligenes (Achromobacter) xylosoxidans Cul_Alco 

_ Other (Specify) Cul_Other 
Serum Creatinine NumLabs 
Level mg/dl not done Ser_Mg 

Liver Enzymes Drawn Liver_Enzymes 
Yes No Unknown 
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CFRD Screening CFRD_Screen 
Was this patient screened for CFRD? 
_ 1 _ Y e s 
_ 2 _ N o 
_ 3 _ No-patient has CFRD 
_ 9 _ _ Unknown 

random blood glucose mg/di Gluc_Random 
fasting blood glucose mg/dl Gluc_Fasting 

If OGTT performed 
fasting blood glucose mg/dl OGTT_Fast 
2 hour mg/dl OGTT_Two_Hr 

Complications 
Sleet all that apply Any__Comp 

Allergic Bronchial Pulmonary Aspergillosis (ABPA) 
C.ABPA 

Absence of Vas Deferens C_AbsVasDef 
Arthritis/Arthopathy C_Arthro 
Asthma C_Asthma 
Atyp. Mycobact. Inf. (req. Rx) C_AtypMyco 
Bone fracture C_BoneFrac 
Cancer confirmed by histology C_Cancer 
CFRD C_CFRD 
Cirrhosis with portal hypertension C_Cirrhosis 
Depression C_Depression 
Dist Int Obst Synd (DIOS) C_lntest_Obs 
Fib colonpathy/colonic strict, (report incidence 
only) C_Colonic 
Gallbladder Dis req surgery C_Gallblad 
GERD (Gastro-Esoph. Ref. Dis.) C_GERD 
Gl Bleed req hosp non variceal C_GIBIeed_Nvar 
Gl Bleed req hbsp variceal C_GIBIeed_Var 
Hearing loss C_HearLoss 
Hemoptysis, massive C_Hemopt 
Hypertension CJHyper 
Kidney Stones C_KidneyStones 
Liver disease, non-cirrhosis C_Liver_Dis 
Liver enzymes elevated C_Liv_Enzymes 
Nasal polyps req surgery C_Nas_Polyp 
Osteopenia C_Osteopen 
Osteoporosis C_Osteopor 
Pancreatitis C_Pancreat 
Peptic ulcer disease C_Peptic 
Pneumothorax req chest tube C_Pneumo 
Rectal prolapse C_Rectal 
Renal failure req dialysis C_Renal 
Sinus Disease (symptomatic) C_SinusDisease 
Other (Specify) 
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CARE EPISODE 

Hospitalization Num_Hosp NumJHospDays 

Admission Date: 

Discharge Date: 

Reason For Admission: 
Pulmonary Exacerbation Num_Hosp_Pulm_Exac 

Hosp_Pulm_Exac 
Pulmonary Complications other than exacerbation 

Hosp_Pulm_cOMP 
Gl Complications Hosp_GI_Comp 

Transplant related Hosp_Trans_Rel 
Non-transplant surgery Hosp_Oth_Surgery 
Other (Specify) Hosp_Other 

Location Hosp_Pulm_Comp 
Hospital affiliated with this Care Center 
Other Hospital 

Hosp_Sinus 

Home IV NumJHomelV HomelVJDays 

Begin Date: 

End Date: 
Reason: 

Pulmonary Exacerbation 
N umJHome I V_Pulm_Exac 
HomelV_Pulm_Exac 

Sinus Infection Num_Hom HomelV_Sinus 
Other (Specify) 

HomelV_Pulm_Other 
HomelV_GI_Comp 
HomelV_Trans_Rel 
HomelV_Oth_Surgery 

Num_Acute_Exac 
Acute_Exac_Days 
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YrEndStatus 
YEAR END SURVEY 
Patient Status 
In the current year this patient was: Patient_Status 

Seen at this care center 
Not Seen this year, but still active at this center 
Transferred to another Care Provider (seen or not 

seen) 
Patient was still alive on the last dayof the year 
Patient's date of death was PatDOD 

(Note: If you enter a date of death, please go to the 
Demographics section to update cause of death.) 

Patient's zip code at year end was 
foreign unknown PatConfirmZip 

Pulmonary 
Did this patient use oxygen therapy over this past year: 

1 Yes, Continuously 
2 Yes, Nocturnal and/or with exertion 
3 Yes, During exacerbation 
4 Yes, pm OxygenTherapy 

Unknown 

Did this patient use non-invasive ventilation during this 
year (i.e., assisted breathing, BiPap, CPAP, etc)? 

Yes No Unknown NonlnvVent 

Was a Chest X Ray performed during this year? 
Yes No Unknown CXRPerformed 

Did the patient receive an influenza vaccination this 
season (Sept through Jan)? 

Yes No Unknown Influenza Vaccine 

Did this patient smoke cigarettes over the past year? 
1 No t Smofcepjgarefles * 

.2 Yes, Occasionally 
3 Yes, Regularly, less than 1 ppd 

v _ 4 _ Yes, Regularly, 1 ppd or more 
__5__ Decline to answer 
_ 6 _ Not Known 

3_ Not Applicable 

During the past year, how often was this patient exposed to 
secondhand smoke? ^-ftecondHaridSmoke'' 

1 Daily 
_ 2 _ Several Times Per Week 
x _ 3 _ Several Times Per Month or less 

4 Never 
5 Declined To Answer 

Unknown 

Growth & Nutrition 
Does this patient take pancreatic enzyme supplements? 

Yes No Unknown Pancreat 

72 hour fecal fat test performed? 
Yes No Unknown FecalFat 

Fat soluble vitamin levels measured? 
Yes No Unknown VitMeasured 

Has this patient been on growth hormone in the current 
year? 

Yes No Unknown GrowthHormone 

Skinfold Measures 
Skinfold measures not done 

mid-arm circumference cm SKF_MidArm 
triceps Skinfold thickness mm SKF_Triceps 

subscapular Skinfold thickness mm SKF_SubScap 

Was the patient prescribed daily Ursodeoxycholic acid 
(e.g. 20 mg/kg)in the current year? 

Yes No Unknown URSO 

Update on CFRD Status 
Normal Glucose Metabolism (includes normal, 
random, fasting, or OGTT) CFRD_Normal 
Impaired Glucose Tolerance (FBG < 126,2-h PG 
140-199) CFRDJGT 
CF-related diabeted without fasting hyperglycemia 
(FBG < 126,2-h PG >=200) CFRD_Hyper1 
CF-related diabetes with fasting hyperglycemia 
(FBG>=126) CFRD_Hyper2 

Hgb A1C value CFRD_HgbA1 C 
Not Done Unknown 

Retinopathy Yes No Unkn CFRD_Retinop 
Microalbuminuria Yes No Unknown 

CFRDJvlicroalb 
Was the patient prescribed treatment for CFRD? 

Yes No CFRDJTreatment 
If yes, select all that apply 

Dietary change CFRD_Diet 
Oral Hypoglycemic agents CFRD_Oral_Agnts 
Intermittent Insulin (with illness, steroids, etc.) 

CFRDJnterm 
Chronic requiring Insulin CFRD_Chronic 

Insurance Coverage (select all that apply) 
None lns_None 
Private insurance (e.g. commercial, fee-for-service, 
HMO, PPO, POS) lns_PrivateX 
State-Funded Insurance (e.g. Medicaid, Med-Cal) 

lns_State 
Federal-Funded Insurance (Medicare, SSDI, Indian 
Health Service) lns_FederalX 
CHAMPUS (military) lns_CHAMPUS 
Unknown lns_Unknown 
Other (Specify) lns_Other 

Transplantation 
Has the patient been evaluated (initial evaluation) at a 
transplant center this year? Trans_Eval \ » \^s>> o - M? 

Yes No Unknown 
If yes, were they 

accepted Eval_Accept 
declined Eval_Decline 
deferred Eval_Deferred 

Did the patient receive a transplant this year? 
Yes No Unknown Trans Receive 
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If yes, how many transplants did the patient receive 
this year? 

1 2 3 or more Trans_Total_Num 
Which type(s) of transplants) did the patient receive 
this year? (select all that apply) 

Lung: Bilateral Trans_Lung_Bilat 
Lung: Heart/Lung Trans_Lung_Heart 
Lung: Lobar/cadaveric Trans_Lung_Cadav 
Lung: Lobar/living dono Trans_Lung_Lobar 
Liver TransJJver 

Other (specify) Trans_Other 

If lung transplant received this year, indicate month 
and day of the first lung transplant this year 
Month Day Trans_First_Mon Trans_First_Day 

Were there post transplant complications? 
Yes No PT_Any 

If yes, select those that apply below: 
Bronchiolitis obliterans syndrome PT_Bronch 
Lympho-proliferative disorder PT_PTLD 

Other (specify) PT_Other 

Clinical Trials 
Has this patient participated in any IRB approved protocols 
this year? IRB_Any 

Yes No Unknown 

If yes, select those that apply below: 
N1H sponsored studies IRBJvllH 
Non-TDN coordinated industry sponsored 
studies IRBJMon_TDN 
TDN coordinated trials HRB_TDN 
IRB Protocols other: Specify below (Do NOT 
include CFF Patient Registry or Port CF) 

IRB_Other IRB_ESCF 

Socioeconomic Status 
Education Levels 
Patient Patient_Educ 

1 Less than High School 
__2__ High School diploma or equivalent 
_ _ 3 _ Some College 
_ 4 _ College Graduate 

Unknown/Not Applicable 

Mother of Patient Mother_Educ 
1 Less than High School 

_ _ 2 _ High School diploma or equivalent 
_ 3 _ Some College 

4 College Graduate 
Unknown/Not Applicable 

Father of Patient Father_Educ 
1 Less than High School 

_ 2 _ High School diploma or equivalent 
_ 3 _ Some College 
_ 4 _ College Graduate 

Unknown/Not Applicable 

Spouse of Patient Spouse_Educ 
1 Less than High School 

_ 2 _ _ High School diploma or equivalent 
_ 3 _ Some College 

4 College Graduate 
Unknown/Not Applicable 

What was the total combined income of the household 
before taxes where the patient resided for the majority of 
the year? HHJncome 
_ 1 _ < $10,000 
_ 2 _ $10,000 to $19,999 
_ 3 _ $20,000 to $29,999 
_ 4 _ $30,000 to $39,999 
_ 5 _ $40,000 to $49,999 
_ 6 _ $50,000 to $59,999 
_ 7 _ $60,000 to $69,999 
_ 8 _ $70,000 to $79,999 
_ 9 _ $80,000 to $89,999 
_10_> $90,000 

Unknown or Prefer not to Answer 

How many people currently live in the patient's 
household? (including the patient) HH_Members 

(respond with 1-12 or more) 

If B. cepacia complex was isolate, was the identification 
validated at the CFF B. cepacia reference lab? 

Yes LJ: No _ Unknown BCep_Validated 

Martial Status Marital 
1 Single (never Married) 
2 Living Together 
3 Married 

_ _ 4 _ Separated 
_ 5 _ _ Divorced 
_ 6 _ _ Widowed 
_ 9 _ Unknown 

Employment (select all that apply) 
Full Time EMPL_Full_Time 
Part Time EMPL_Part_Time 
Full Time Homemaker EMPLJHomemaker 
Student EMPL_Student 
Unemployed EMPL_Unemployed 
Disabled EMPL Disabled 

. Retired EMPL_Retired 
Unknown EMPL Unknown 

Pregnancy _. 
Was the patient pregnant this year? 

Yes Q No Unknown 
If yes, indicate outcome: Pregnancy 

1 Live Birth 
_2_St i l l Birth 

3 Spontaneous Abortion 
_4__Therapeutic Abortion 

5 Undelivered 
9 Unknown 
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Appendix E 

University of Wisconsin Health Sciences IRB 

Exemption Review Determination 
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Application for Exemption Reyiestltetermination 
W Health Sciences MR-ERB 

Protocol Number: M-2008-1295 
Principal frvestigator: Mary Murray 
Study Tflte: Outcome Evaluation of an Interdisciplinary Care Model f O T ^ 
PI Address: MC #2455 K6/234 CSC  
Poiritof Contact: Roberta Pawlak 
Staff Reviewer & Contact Information: Sheralyn Holcomb;  

The MR-IRB has reviewed Ihe study indicated above fin exemption and its detennmation is indicated 
below. Please review "tmŝ etennination and any additional guidance provided by Ihe IRB. If yon have 
any questions regarding this detennmation, please contact Ihe staffreviewerhsted above. 

IS! IRB review is not required because, in accoidance wife federal regulations, ycin project does not 
• constitute research 
IS involve human subjects 

Guidance: 

• Your study qualifies for exemption under category: _. Although your study is exempt 
from federal regulations, JJW Human Research Protection Prognnnpohcyreo^mes mat ̂  human 
subjects ĵ esearchlwccmdnctedm accordance v^uKhigbestetMcalstandaotis/BelmaDtRepciit. Please 
contact the MR-IRB before maMng any changes to your research as these may affect the exempt 
status of your study. 

Guidance: '. 

• ABhonph your study qualifies fcjexennTtica under category 7it also requires review 
by the MR-IRB for me reasons outlined below. 

Guidance: 

• Your study involves the use and/or disclosure of PHI and therefore, HIPAA regulations apply. The 
following are approved by the IRB: 

LJ HIPAA AulhorizationPonn 
O Application for Waiver of Authorization 
• Oiher: 

• Your study does not qualify for exemption. You must submit an initial review appHcation for the 
reasons outlined below. This application is available on the Health Sciences IRBswebsiteat 
wwwjnedicine.wisc.edu/irb. 

Date 

http://wwwjnedicine.wisc.edu/irb



