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Portfolio Executive Summary
Chris Yedinak DNP Candidate, FNP, MN, BS, RN

This course has made explicit, micro and macro level factors in health, illness and care delivery,
particularly as they apply to my practice population of patients with pituitary diseases. Using theory,
literature review and research methodologies these constructs were expanded and applied to changes that
promote quality outcomes for clinical issues.

From literature reviews for case studies, it became obvious that for pituitary diseases, although
genetic and genomic factors were given consideration in disease etiology, differential environmental
exposures, historical social factors were not reviewed. Individual belief systems, health behaviors and
access to health care issues were little considered. | found no explanation for the disparity between the
homogenicity of the population who present for treatment and the known socio-cultural heterogenicity
within the local population and referral area. | recognize that more research in these areas is warranted.

The ethical principles and moral constructs behind care delivery became more explicit. At the
micro level, | began to apply the framework of ethical principles to daily practice decisions. The moral
constructs that influenced policy development in care delivery were examined. The national debate
concerning health care reform was reframed as a battle between moral philosophies over universal health
care. | now view policy decisions and development in reference to these principles.

Given the geographic expanse of my practice referral base, both access and care delivery may be
enhanced by technology. | anticipate the use of telemedicine as a practice innovation that will ‘disrupt’
the traditional face to face visit modality and provides cost effective access to care for populations with
geographic or social isolation. In addition to remote area use, electronic medical records, data sharing
through Health Information Exchanges (HIE) and National Health Information Networks (NHIN) can
reduce redundancy in testing, promote coordinated, focused quality in care and provide a means to bridge
the care chasm described by the Institute of Medicine’s Quality of Health Care in America Project report
of 2000.

I have a deeper understanding of the economics of health care and the impact of socioeconomic
factors, market forces, workplace ideologies and macro level policies on resource distribution and
inequalities in health care. For my patient population these factors affect continuity of access to
care, availability of treatments, covered services, out of pocket expenses, treatment (medication)
accessibility and compliance. | directed the process of policy development to a legislative effort
to include payment for growth hormone replacement in Medicare and third party payer
formularies and contracts of covered services.

The relationship between the cost of care delivery, system and practitioner
reimbursements was examined. The national spotlight on health care costs and the non-
sustainable trajectory of costs for Medicare and Medicaid in an aging population has fueled
efforts at decreasing health care expenditure and improving care quality and outcomes. My CIP
is focused on the demonstration of the efficacious function outcomes and improved life quality.

I better understand the interaction of research, health care and change. | revisited life experiences
and examined my leadership successes and failures in the light of theory and concepts such as the use of
individual and organizational power and influence and the development of relationships. Multiple
changes to health care are required at micro and macro levels and effective research and leadership is
required in nursing to achieve the vision of the Institute of Medicine for U.S. healthcare.
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INTRODUCTION: THE CLINICAL PROBLEM

There is a growing national demand to demonstrate quality of care, efficacious clinical
outcomes and evidence based practice ( Nayer, 2009; Porter, 2009). Enhanced by Center for
Medicare/Medicaid Services (CMS) discussion of outcome based reimbursement and the need
for fiscal restraint on what many see as the unsustainable trajectory of health care costs demand
is growing to develop new methods of measurement of health care and clinical outcomes.
Quality of life (QoL) has been discussed conceptually for many years but has been thrust further
into clinical consciousness with this discussion.

Outcomes measurement has historically focused around biochemical parameters and
disease factors causal of morbidity and mortality but was later expanded to include high risk
behaviors (Hepworth, 1997). Qualitative science grew, in part, from the failure of quantitative
methodologies to clearly address outcomes as defined by the patient.

Although QoL in the clinical context is agreed upon as a patient perceived outcome
parameter, the definition of QoL components share less concordance. For the purpose of this
project, QoL is defined as the subjective rating by the patient of their general well being in
multiple domains of functioning.

The determination of specific life functions affected or disrupted by the advent of a
pituitary adenoma (PA) is important in relation to appropriate treatments, referral and ultimately
all outcomes and their measurement. Quality of life has been demonstrated to be impaired in
some patients’ PAs, particularly for those with functional (hypersecretory) adenomas and non-
functional macroadenomas (tumors larger than 1 cm). Non-functional (NF) microadenomas

(tumors smaller than 1 cm) are presumed to be innocent or asymptomatic, particularly if a
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hormonal work-up is normal. Most often, such tumors are reported as incidental findings in a
workup for some other malady.

The demonstration of clinical effect and achievement of improved QoL are not
necessarily synonymous. Current treatment modalities, including replacement of hormonal
deficiencies, have been shown to be inadequate to reliably restore QoL in many patients with
PAs. Likewise, clinical treatment may improve functional ability in one or more aspects but may
not improve QoL. Although QoL has been extensively studied in acromegaly and Cushing’s
disease patients and, to some degree in patients with macroadenomas, little attention has been
accorded QoL changes in patients with NF microadenomas. There is little longitudinal data
that reflects progressive QoL changes either in favor of improved function or decreased function.

Quality of life changes frequently persist after treatment (medical and surgical) and are
reportedly worse in some cases. If biochemical hormonal balance is achieved, but QoL is not
restored, this brings into question the dominant paradigm of pituitary hormonal deficiencies as
causative of QoL deficits and calls for further investigation. This also questions the role of PAs
themselves in QoL changes, independent of pituitary dysfunction and opens questioning of other
factors inherent in QoL changes. There were no prospective studies found in a literature review
designed to examine QoL for patients with NF microadenomas that confirm the absence of QoL
changes. Neither were published longitudinal studies found that used the same subjects both pre
and post treatments to document progressive changes in the same sample. In addition, QoL
assessment in patients with PAs has focused on the measurement of patient perceptions and
excluded more objective features of life functions as QoL outcome measures.

There has been an absence of a dedicated unique metric for the measurement of QoL in

patients with NF pituitary tumors with and without pituitary deficiencies. Validated
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questionnaires do exist for acromegaly, Cushing’s disease, prolactin excess and growth hormone
deficiency. Available questionnaires measure the patient’s perception of a variety of life function
parameters, but omit others. There is currently no single metric that makes a comprehensive
evaluation of life functions and QoL applicable to all pituitary diseases inclusive of NF
adenomas.

In summary, there is a need for a simple but comprehensive, standardized tool that can be
used as a metric for the impact of pituitary tumors on QoL and life function changes. After
validation, this instrument could be used to guide decision making with respect to choice and
timing of treatments and to compare the efficacy of different treatment modalities or specific
treatments over time and correlate clinical findings in pituitary diseases. Such a tool is needed to
guide assessment, informed consent and treatment in both specialty care and primary care
settings and to demonstrate efficacious outcomes of care.

Population Affected

The population for this study was derived from patients presenting with PAs at the
Oregon Health & Science University (OHSU) Northwest Pituitary Center. Patients were referred
from community and in-house endocrinologists, primary care providers, neurologists, and,
laterally, from the OHSU neurosurgery department. Over 300 new patient referrals present to
this center for evaluation each year. Historically, over half of these patients present with PAs
that are determined to be biochemically non-functioning. Microadenomas comprise the majority
of theses tumors but patients with macroadenomas with or without optic chiasm involvement can
represent upward of 40% of presenting patients. The number of hypersecretory tumors seen in

this clinic is similar to those reported in the literature for other centers.
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At the OHSU Northwest Pituitary Center, females present more commonly than males
for evaluation (2:1 and up to 5:1). Patient ages range from 16 years to 89 years. The most
frequently reported reason for presentation for treatment of PA’s at our center is headache.
Patients are frequently referred to the center after discovery of a PA following magnetic
resonance (MR) imaging for other reasons such as, a motor vehicle accident or a head injury. On
presentation, all patients are evaluated for pituitary deficiencies and dysfunction and medical
and/or surgical treatment is initiated as appropriate.

Epidemiology
While epidemiologic data suggests the prevalence of PA is 1:1000, evidence from recent
radiographic studies estimates this prevalence to be as high as one person in every six, while
evidence from autopsies indicates that up to 27% of the population could be affected with 15%
being the most often quoted prevalence statistic (Daly, Burlacu, Livadariu, & Beckers,
2007;Dekkers et al., 2007; Dekkers, Pereira, & Romijn, 2008; Gorczyca & Hardy, 1988;
Molitch, 2009a). Clinically nonfunctioning PAs have been estimated at 14.4% of all PAs (Daly
et al., 2007; Karavitaki et al., 2007). Macroadenomas (tumors>1.0cm) are estimated to have a
lower prevalence of approximately 0.2% (Dekkers et al., 2008; Nammour, Ybarra, Naheedy,
Romeo, & Aron, 1997). Only an estimated 0.4% of pituitary tumors found at autopsy were
macroadenomas, leading the authors to conclude that microadenomas seldom progress to
macroadenomas (Dekkers et al., 2008). The lifecycle of a microadenoma is largely unknown
(Melmed, 2011).

Although incidence statistics are difficult to find, the discovery of PAs is known to be
increasing, most likely as a result of the increased rate of radiographic imaging for some other

purpose (Molitch, 2009b;Carsote et al., 2009) resulting in the detection of tumors as an
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incidental finding. However, an actual increase in incidence cannot be ruled out and genetic and
genomic factors are implicated and still under review (Melmed, 2011). Statistics from a Swedish
review documented a statistically significant increase in incidence of tumors in both genders
(between the years 1980 and 2000) from 7.13/million inhabitants to 9.76/million (Nilsson,
Gustavasson-Kadaka, Bengtsson, & Jonsson, 2000). No similar statistics have been reported in
the United States.

Females are more frequently found to have microadenomas than males, with a ratio
reported at some centers of at least 1.5: 1 (Barzaghi, Losa, Giovanelli, & Mortini, 2007; Brazier
etal., 1992). A study in Finland found an incidence of 2.2 per 100,000 in males and 5.9 per
100,000 in females. Microadenomas are reportedly more common at ages less than 65 years
while macroadenomas show a peak incidence in people between 60 and 70 years. Based on a
review of statistics from patients presenting to the OHSU Northwest Pituitary Center between
2007-2010, the relative incidence of macroadenomas to microadenomas at this center is
approximately 2:1. Gender distribution for patients presenting with macroadenomas during this
time period was approximately equal with an average age at presentation of 51 years. Gender
distribution for microadenomas was OHSU Northwest Pituitary Center OHSU Northwest
Pituitary Center overwhelmingly female, with a ratio of female:male of 5:1 (measured over one
12 month period 2009) with an average age at presentation of 35 years.

Background

Pituitary tumors represent the third most common brain tumor (Forsyth & Posner, 1993)
with headache the most common presentation in many clinical settings. Reportedly the most
common human ailment experienced by upwards of 70% of the population (Jordan & Expert

Panel on Neurologic Imaging, 2007). headache frequently leads to diagnostic imaging.
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Neurologic imaging guidelines moderately to strongly recommend computed tomography (CT)
or Magnetic Resonance (MR) imaging for a variety of headaches including, new onset and in
patients over the age of 60 years (Jordan & Expert Panel on Neurologic Imaging, 2007). Head
injury guidelines also call for CT based on similar criteria (Jordan & Expert Panel on Neurologic
Imaging, 2007). Many pituitary tumors are discovered incidentally in this manner.

Quality of life decrements are clearly documented in the literature for hypersecretory
pituitary adenomas, macroadenomas, and those with documented pituitary deficiencies. The
AcroQoL was developed as a specific tool for use in acromegaly, and several studies have
demonstrated marked decrease in QoL dimensions in both controlled and uncontrolled disease
(T'Sjoen, Bex, Maiter, Velkeniers, & Abs, 2007; van der Klaauw et al., 2008). The same effect
has been demonstrated in Cushing’s disease and in macroadenomas (Kauppinen-Makelin et al.,
2006; Matta et al., 2008; Miller, Doll, David, & Wass, 2008; Wassenaar et al., 2010; Webb,
2006; Webb, Badia, Surinach, & Spanish AcroQoL Study Group, 2006; Webb & Badia, 2007)
and prolactinomas (Dekkers et al., 2006; Keil et al., 2009; Page, Hammersley, Burke, & Wass,
1997; Webb et al., 2008). There are no studies that target NF microadenomas to assess QoL
changes or that have followed QoL and documented changes in the same PAs patients over time.

The evaluation of QoL has been reported using a variety of disparate assessment tools
from patient diaries and interviews to multiple validated population based health assessment
questionnaires. Studies in patients with pituitary adenomas (PPAs)have used the Hospital
Anxiety and Depression Scale (HADS), Multi-dimensional Fatigue Inventory (MFI-20),
Nottingham Health Profile (NPH), the European Organization for research and treatment of
cancer (EORTC QLQ 30) Brain Tumor Specific Module (BN-20) questionnaire, and many the

Short Form Health Survey (SF-36), the Rand-36 (Barzaghi et al., 2007), the Arthritis Impact
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Measurement scales 2 (AIMS2) for acromegaly specific QoL assessment, personality assessment
using the QoL scale Brief WHOQoL-B (VanderZee, Sanderman, & Heyink, 1996; VanderZee,
Sanderman, Heyink, & de Haes, 1996)(Kars, van der Klaauw, Onstein, Pereira, & Romijn, 2007,
Peace et al., 1997; Sobrinho, 2007). These compare QoL in either pre or post treatment pituitary
adenoma patients with a control population mostly of European origin. Many pituitary disease
researchers have used various combinations of these surveys (Dekkers et al., 2006; Johnson,
Woodburn, & Vance, 2003; Brazier et al., 1992; Dekkers et al., 2006; Liu, Li, Ren, & Liu, 2010;
Webb et al., 2008). The use of this variety of combinations of instruments has made valid
comparisons between studies and conclusions regarding QoL in pituitary disease difficult .

The use of multiple assessment tools also reflects the lack of definitional agreement of
health related QoL (Sievers et al., 2009; VanderZee, Sanderman, & Heyink, 1996; VanderZee,
Sanderman, Heyink et al., 1996) and inhibits the development of a standardized tool. Difficulty
in applying a specific tool across diseases, ages, genders, and macro and micro cultures further
complicates the QoL tool standardization effort. In a comparison of the NHP and SF-36,
researchers concluded that although the SF-36 was generally favored by more patients, stronger
symptoms experienced in elderly patients were more favorably assessed by the NHP (Kan &
Cusimano, 2006). Vanderzee and colleagues (1996) and Jagsch and Pils (2006) compared the
NHP and the Rand-36 and found the latter to be more reliable in patients with chronic diseases
whereas Jagsch et al (2006) emphasized the need for tools that were more specific to the
population under scrutiny.

Attempts have been made to validate the utility of non disease specific tools and develop
total QoL scores for use in pituitary diseases (VanderZee, Sanderman, & Heyink, 1996;

VanderZee, Sanderman, Heyink et al., 1996). These efforts are continuing but have been shown
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to have limitation for use in PPAs. No agreement has emerged as to the meaning of a total score.
Kan et al (2005) in recognition of the lack of agreement, standardization and definition of health
related quality of life with respect to PPAs, developed and attempted to validate their own
questionnaire. Although the tool developed by Kan et al represents an attempt at a pituitary
disease specific QoL, it has significant limitations for generalization.

Multiple factors inherent in the treatment process can affect QoL. The principle reasons
for the removal of a NF adenoma is optic chiasm compression causing visual field deficits,
intractable headache and tumor growth. There is evidence that removal of microadenomas
provides headache reliable and sustained relief or improvement in up to 56% of cases post
surgically (Fleseriu, Yedinak, Campbell, & Delashaw 2008). Growth is estimated to occur in
10% of NF microadenomas and 20% of NF macroadenomas necessitating surgical intervention
(Kan & Cusimano, 2006). Although minimized in the hands of a skilled surgeon, the risks (such
as cerebrospinal fluid (CSF) leak and diabetes insipidus (DI)) associated with pituitary tumor
resection are not insignificant and can impact QoL. Risks are reported to increase with age
(Kilty, McLaughlin, Bojanowski, & Lavigne, 2010). To be most applicable, disease specific
measurement tools need to flexible enough to account for such variables over time.

In summary, pituitary tumors can incur significant morbidity and affect QoL. Life functions may
be affected by multiple factors specific to PPAs, including the type of tumor, size, activity,
location, treatment, and patient age at diagnosis. These factors can all have ramifications for
multiple domains of life function and affect subjective and object health and QoL. Multiple tools
have been developed to measure QoL but there is currently no comprehensive metric that is

specific to pituitary dysfunction. Additionally, no effort has been directed to clarifying the
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absence of QoL changes in non-functioning pituitary microadenomas. Standardization allows for
comparability of data across locations and can provide direction in treatment.
Organizational/Local Knowledge of the Clinical Problem

Although there has been growing agreement in the literature regarding the value of
measurement of outcomes such as QoL, the analysis of the concept is still considered ‘soft
science’ and does not generate the same response as ‘hard science’ or biochemical, cellular or
physiologically based interventions and investigations (Frost & Sloan, 2002). Although some
more recent studies have concluded benefit in QoL analysis, the full value of this information in
practical or economic terms is yet to be clearly demonstrated.

The current tool used for intake assessment of new patient referrals to the Pituitary Center
at OHSU is acknowledged as symptom based and lacking in specificity and sensitivity for that
purpose. It does not attempt to address QoL factors and weakly attempts to examine temporal
changes. It is time consuming for both staff and patients to complete; the questions are vague
and redundant; it is often misinterpreted, incomplete, or not completed by the patient. There is
no language version other than English and no embedded cultural sensitivity. Treatment is
focused on biochemical parameters and referrals are reactive to symptoms. The proposed
clinical inquiry project is designed to address these gaps in clinical practice at the OHSU
Northwest Pituitary Center and to provide a foundation for future clinical outcomes research in
this arena.

Importance to Advanced Practice Nursing

The field of QoL evaluation and measurement of treatment outcomes is fast becoming a

driving force in both nursing and medicine. The concept of measuring patient functional deficits

and promoting adaptive outcomes is embedded in nursing care (Cowen & Moorhead, 2011). This
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project proposes to address a disease specific issue and more fully approach concept
development of quality of life within the context of pituitary diseases. Additionally, it is hoped
that this project will add further dimension and discussion to the care of pituitary patients; to
inform clinical practice, outcomes knowledge, and be acceptable for evaluation of patients in
specialty neuroendocrine practices or for treatment follow up in a variety of advanced practice
nursing settings.
Desired Outcomes

The goal of this project is the adaptation of currently available QoL metrics to the
measurement of changes in life functions in patient with pituitary adenomas/diseases. It is hoped
that this project will further elucidate functional changes associated with the presence of a
pituitary tumor and shed further light on the meaning of pituitary adenomas/disease to the daily
function and QoL of these patients.

Purpose Statement

This study was a practice improvement project aimed to improve the measurement of
outcomes in patients with pituitary adenomas. This included: analysis of the concepts associated
with QoL within the context of pituitary disease; the identification and categorization of
attributes or characteristics associated with functional changes impacting QoL in patients who
present with PAs at OHSU. The second purpose was the development of an instrument, the
Domains of life Function Scale for Patients with Pituitary Adenomas of Life (DOLFS) that
measures attributes characteristic life functions described in domains with the aim of developing
an overall and component QoL score. Once developed, the instrument was piloted to evaluate

internal validity and reliability and item performance. Lastly, the output was to be evaluated to
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tentatively validate these attributes in this context and the need for a generic tool to differentiate
levels of function or dysfunction in the population of patients with Pas; both NF and HF.
Clinical Inquiry Questions
This project addressed two questions: What life functions reflect decreased or altered QoL for
patients with pituitary adenomas; and secondly, is QoL altered for patients with all types of PAs?
Synthesis of Evidence
Introduction

Clinical effect is defined as the change that is the result of treatment (in Agnes, Webster’s
New World Dictionary, 2001). Treatment is defined in terms of empiricism and the medical
model driven by physiologic and biochemical changes. Often described as patient-reported
outcomes (Jagsch & Pils, 2006), QoL is defined almost entirely in perceptual terms and has no
one clear description. Consequently, the dimensions of QoL have likewise been elusive, and
multiple tools and instruments have been developed in an attempt to measure the concept. Each
tool is developed based on various domains of life function that, most often, have been
qualitatively derived and categorized from negative health related experiences of a patient
population under investigation. However, it could be argued that more objective factors beyond
perception are similarly responsible for influencing QoL. In addition, both symptoms and the
clinical treatment received by the patient can impact various domains of life function, such as
employability or work attendance and qualitatively alter life experiences and satisfaction.

With regard to pituitary tumors and diseases, surgical and hormonal treatments may have
efficacious outcomes with respect to tumor removal and rebalance and replacement of pituitary
dysfunction, but this is not always synonymous with improved or restored QoL. A number of

generic health related QoL tools have been applied to the evaluation of QoL in this context.
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Recent efforts in pituitary diseases have become more minutely focused on specific pituitary
diseases and dysfunction. These efforts recognize disease differences and the need for an
instrument to more effectively identify QoL changes that can be addressed in the clinical setting.
However, no single instrument has emerged as a clinical tool for this purpose in PA’s.

Measurement instruments used for QoL have largely been derived from clinical effect
studies, morbidity statistics and indices such as incidence and prevalence, disability, symptom or
functional indices and patient satisfaction (Hunt & McEwen, 1980). The perspective of all
indices has been based on a deviation from a reference or ‘normal’. The definition of ‘normal’
has been more challenging, but is imperative for use as a comparator or control to the population
under investigation. ‘Normal’ QoL is relevant to age, gender, culture, and community. The
ultimate goal of measurement is the management of contextual services needed for the treatment
of the affected population (Hunt & McEwen, 1980).

Critical synthesis of relevant literature

State of the science

The Short Form-36 (SF-36), developed by the RAND corporation as a measure of outcomes,
has been used extensively in research in QoL studies in pituitary adenomas (Dekkers et al., 2006;
Johnson, Woodburn, & Vance, 2003; Kan & Cusimano, 2006; Sonino et al., 2007; van der
Klaauw et al., 2008; Webb et al., 2008). Numerous other instruments have been used for the
evaluation of patients with chronic disease and patients with PA’s. These include: the Hospital
Anxiety and Depression Scale (HADS)(Dekkers et al., 2006; van der Klaauw et al., 2008); the
Nottingham Health Profile (NHP)(Dekkers et al., 2006; van der Klaauw et al., 2008); the Multi-
dimensional Fatigue Inventory (MFI-20) (Dekkers et al., 2006; van der Klaauw et al., 2008); the

Specific Signs and Symptoms Score (SSS)(T'Sjoen, Bex, Maiter, Velkeniers, & Abs, 2007); the
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European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
(EORTC QLQ-30) and the specific Brain Cancer module (BN-20)(Budrukkar et al., 2009); The
General Well Being Schedule (GWBS) (Page, Hammersley, Burke, & Wass, 1997); Fact-g/Fact-
Br(Kan & Cusimano, 2006); Karnofsky Performance Scale(Kan & Cusimano, 2006); Visual
Related QoL Questionnaire (Okamoto, Okamoto, Hiraoka, Yamada, & Oshika, 2008)( and
RAND corporation); and the Medical Outcomes Study (MOS a forerunner of SF-36) (Sonino et
al., 2007). Up to four instruments have been used in a single study. Although combining
instruments may aid in the validation of the use of the tool(s) or to achieve the purpose of the
study, there has been no attempt at standardization of tools used for more general application or
the development of reference values in the scope of pituitary disorders. Lack of standardization
makes efforts at comparison of study results and sometimes clinical application of findings
difficult if not impossible.

Johnson, Woodburn and Vance (2003) evaluated QoL of 168 patients with pituitary
adenomas pretreatment using the SF-36. This study was inclusive of de novo patients and those
treated at other facilities with active disease. Patients with microadenomas were excluded from
this analysis. All patients were noted to have statistically significant physical and mental QoL
impairment when compared to instrument standards in a ‘normal’/control population.

Canadian researchers Kan and Cusimano (2005) solicited volunteers from the Pituitary
Tumor Support Network of Canada (PTSN) to derive issues relevant to QoL in patients with
pituitary tumors. The only inclusion criterion was the existence of a PA. There were no
exclusion criteria or controls for other disease variables. Items for inclusion in a questionnaire
were selected by a panel consisting of two family caregivers, two registered nurses, and a

neurosurgeon experienced in the management of patients with PAs. After a literature review,
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items were reduced and re-reviewed for validity by 20 additional patients from the same sample.
The authors acknowledged the clinical need for a tool to guide treatment, reduce the burden of
symptoms and life stressors for QoL to improve. However, factors such as tumor secretory
activity or pituitary deficiency, treatment modalities, age, and gender were not considered in the
development of this generic pituitary adenoma tool. The tool’s lack of sensitivity also limits its
clinical utility.

In recognition of a need for pituitary disease specific tools, two instruments, the Cushing’s
SF-36 (Wehbb et al., 2008) and the AcroQol (T'Sjoen et al., 2007; Webb, Badia, Surinach, &
Spanish AcroQol Study Group, 2006; Webb & Badia, 2007) were developed. This allowed more
sensitive discrimination of factors affected by disease and to some degree treatment but there is
no evidence that this has been used to guide treatment. Multiple studies have been undertaken
examining changes in Cushing’s disease (CD). In a small single site study, personality was
demonstrated to be unaffected by CD but increased psychological distress, including anxiety
(p=0.046), depression (p=0.013) and ‘psychotic symptoms’ (not described) (p=0.006) was
reported that led to a generalized decrease in QoL (p=0.02) (Sonino, Bonnini, Fallo, Boscaro, &
Fava, 2006). Several healthy subject, controlled, and multisite studies have confirmed a general
decrease in perception of well being and QoL in newly diagnosed CD that was worse in currently
hypercortisolemic patients than in those in long term remission (van Aken et al., 2005)(p=<
0.001). Scores for anxiety and depression were less than for healthy controls and improved, but
not normalized, in remission (Webb et al., 2008). It is important to note that the domains of the
CD QoL tool were developed from group interviews with 10 patients focusing on dysfunction. In
this manner many areas of improved or ‘normal’ function were possibly either excluded or de-

emphasized and the generalizability of the tool for use in a variety of populations is questionable.
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Tools developed for the purpose of assessing QoL with acromegaly share the same
developmental and conceptual basis as the CD QoL tool (Webb et al., 2002; Webb et al., 2008).
Several studies have utilized this tool to analyze functioning in long term cure of acromegaly and
have demonstrated persistent decreased QoL (Biermasz et al., 2004; T'Sjoen et al., 2007; Bex et
al., 2007; Wassenaar et al., 2010; Webb, 2006; Webb & Badia, 2007). Comparisons with age and
gender matched controls confirmed this finding (Biermasz et al., 2004). The SF-36, the NHP,
the FMI-20 and HADS were all used to confirm statistical significance of this effect and
demonstrate tool validity in the assessment of specific areas of functioning. The specifics of
dysfunction are not clearly delineated.

Using a Belgian acromegaly registry (AcroBel), 58% of 291 patients with active and
controlled disease were found to have preserved pituitary function apart from GH secretion
(T'Sjoen et al., 2007). No statistically significant correlation was found between biochemical
markers of disease activity and AcroQoL scores however, a negative correlation was found
between the median scores on the Signs and Symptoms Scale (SSS) and the median of the
AcroQol total scores for those studied (r=-0.478; p=<0.001). Ina 6-month follow up of a
double-blind placebo-controlled randomized, cross over study in a treatment protocol for
acromegaly, QoL improved significantly with treatment and was more sensitive to change than
biochemical measurement of IGF-1. These results suggest some measurable value in QoL
studies with respect to outcome improvement. The development of standardized tools that
establish reference values using this information, can only aid in this effort.

Other factors are variably excluded from recognition in many QoL tools. The SF-36 excludes
the evaluation of sexual function and personality factors are generally excluded. The contribution

of pituitary dysfunction to changes in personality has been considered a valid factor in the
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perception of QoL in patients with PAs (Santos et al., 2009; Sievers et al., 2009). Sievers and
colleagues (2009) investigated 70 patients with acromegaly and 58 with NFPA using age and
gender matched healthy controls, the Eysenck personality Questionnaire and the tri-dimensional
personality questionnaire. The individual’s level of desire to be socially acceptable was
evaluated. No casual relationship was discovered that indicated personality changed either as a
result of NFA or acromegaly, but common features of personality emerged in acromegaly.
Harm avoidance, neuroticism, a higher state of anticipatory worry, pessimism, fatigability,
impulsiveness, deceased novelty seeking and asthenia were found to be statistically more
prevalent. Personality factors were not affected by adenoma type, surgery or radiation. The
clinical importance of this is yet to be elucidated. Patients with PA’s may experience multiple
dysfunctions that associate with decreased QoL. The more factors identified using broad based
assessment tools the more targeted clinical responses can be to address these issues.

Treatment effects, such as surgical resection (transsphenoidal and transcranial) for NFPA on
QoL have been variably reported. Anterior pituitary function was shown not to improve
significantly post operatively in two large studies, with the majority of pre operative patients
having similar degrees of hypopituitarism pre and post operatively (Nomikos, Ladar, Fahlbusch,
& Buchfelder, 2004; Wichers-Rother, Hoven, Kristof, Bliesener, & Stoffel-Wagner, 2004). A
smaller study compared QoL for 48 post operative PPAs and 42 age and gender matched post
mastoid surgery subjects. Scores on the SF-36 and the Global Well Being Scale (GWBS) were
found to be similar in both groups despite anterior pituitary deficiencies in some post operative
PPA’s (Page et al., 1997). Page et al, (1997) reported that only those patients (18) who had
received radiotherapy had lower scores for mental health (depression and decreased control of

emotions (p <0.05)). This is in contrast to findings reported by Decker et al (2006) demonstrating
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lower QoL in PPAs after transsphenoidal surgery when compared to ‘normal’ controls. Other
studies also linked hypopituitarism negatively to QoL (van der Klaauw et al., 2008). This
difference may be accounted for in the assessment instruments, differences in patient ages at
time of assessment, the impact of surgery and time elapsed since surgical resection or other
unidentified factors. Standardization of QoL assessment tools may help to clarify these issues.

Complications of surgical treatments have 