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ABSTRACT

THE SYMPTOM EXPERIENCE OF PATIENTS WITH END STAGE RENAL
DISEASE ON HEMODIALYSIS

By

Anita Marie Jablonski

The primary purpose of this study was to document the symptom experience of
End-Stage Renal Disease (ESRD) patients on hemodialysis as the first step in
determining if there is a need for improved symptom management. To accomplish this
goal, an in-depth examination of the symptom experience associated with ESRD was
completed. A convenience sample consisted of 130 hemodialysis patients, ages 22 to 82
years, recruited from two in-center dialysis clinics. Structured interviews were conducted
during dialysis sessions using a demographics questionnaire, the Chemistry Abnormality
Score, the Hospital Anxiety and Depression Scale, an 11-item multidimensional symptom
scale and corresponding relief scale, and the Ferrans’ and Powers’ Quality of Life Index.
Patients reported a high number and variety of distressing symptoms, many of which
were not satisfactorily relieved. Furthermore, high levels of symptoms and low levels of
relief were linked to diminished QOL. These results indicate that further investigation of
the level of relief patients obtain from their symptoms as well as effective strategies to

improve symptom management is warranted.
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Chapter 1
INTRODUCTION

According to the United States Renal Data System (USRDS) (2002), nearly
400,000 persons suffer from end-stage renal disease (ESRD). This condition requires
long-term dialysis or transplantation to sustain life because the kidneys have lost the
ability to remove metabolic waste products and maintain internal homeostasis. Due to the
lengthened lifespan made possible by modemn science, as well as the escalating elderly
population, the number of patients who will require treatment for ESRD is expected to
rise (Reikes, 2000). In fact, the incidence of ESRD is increasing at a rate of 5% per year
and the prevalence has doubled since 1988 (Reikes, 2000). This growth in the ESRD
population represents a major public health problem that affects individuals and society.

Of major concern are the costs associated with ESRD. The illness and its
treatment necessitate lifestyle changes that are costly both economically and personally.
The fiscal survival of the family unit is often jeopardized by employment changes as well
as the substantial costs of care (Sloan, 1999). The stress of coping with a severe chronic
illness erodes the emotional stability of the patient and family. Physiological alterations
that accompany ESRD and hemodialysis give rise to additional comorbid conditions and
a variety of symptoms that exact a toll as well. Because ESRD impacts every aspect of
life, it threatens the ability of patients and their families to maintain an acceptable quality
of life (QOL) (Ferrans & Powers, 1993).

The costs to society are also an issue. Medicare subsidizes the treatment of over
90% of afflicted persons (Reikes, 2000). In 1991 the charge to the government for the

ESRD program was $5 billion (Rettig & Levinsky, 1991). Expenditures currently exceed




$12.5 billion, representing 5.8% of the entire Medicare budget (USRDS, 2002). In light
of this financial outlay, it is understandable that there is considerable interest in the
quality of the care ESRD patients receive.

This concern was first evident in 1987 when Congress enacted the Omnibus
Reconciliation Act (OBRA). The OBRA legislation mandated that the health care
services purchased by the government on behalf of ESRD beneficiaries be monitored for
quality (Rettig & Levinsky, 1991). Congress delegated this task to the Institute of
Medicine (IOM). The ensuing IOM study assessed a number of traditional outcomes
including mortality, infection rates, and laboratory values. Less conventional quality
indicators such as patient reported symptoms, well-being, and QOL were also examined
(Rettig & Levinsky, 1991). Inclusion of these outcomes signaled a growing emphasis on
how well the health care system meets the psychosocial as well as the physical needs of
patients living with chronic illnesses that require treatment over an extended period of
time.

In recent years, symptom relief and QOL have assumed greater emphasis as
outcomes of care. Especially in the cancer population, palliative care services that
specialize in symptom management have become a routine component of the treatment
plan. Patients in the later stages of other chronic illnesses such as congestive heart failure
and chronic lung disease have also benefited from these services. Patients who suffer
from ESRD are rarely recipients of palliative care despite the fact that their illness as well
as its treatment produces unpleasant symptoms.

Although some renal experts have voiced the need for palliative care in the ESRD

population, the call has gone unheeded by the general healthcare community (Moss & the



ESRD Workgroup, 2001; Poppel, Cohen, & Germain, 2001). However, the need for
palliative care has not been well documented empirically. The symptom experience
associated with ESRD has been described to a limited extent in the nephrology literature,
focusing mainly on individual symptoms and their severity or frequency. Equally lacking
is research that verifies the level of symptom relief achieved by ESRD patients and the
extent to which unrelieved symptoms influence QOL (Hoffart, 1995). Therefore, the
primary aim of this exploratory study was to generate a comprehensive description of the
symptom experience of ESRD patients, including the interplay among symptoms, level of
symptom relief, and QOL. Filling in the knowledge gaps surrounding symptom
experience is necessary to achieve the ultimate outcome of this investigation, namely, to
determine whether there is a need for improved symptom relief to enhance the QOL of

ESRD patients.



Chapter 2
REVIEW OF THE LITERATURE

Only 50 years ago, patients diagnosed with chronic, irreversible renal failure
faced certain death. Since that time, however, scientific innovations have resulted in
effective treatment for individuals who have lost kidney function. The development of
renal replacement therapy (RRT), including dialysis and transplantation, has made it
possible to prolong the lives of patients even after they progress to end-stage renal
disease (ESRD).

Of all forms of RRT, hemodialysis is the treatment of choice for the majority of
ESRD patients. Approximately 87% of incident (i.e., at the time of first regular dialysis)
patients begin treatment with hemodialysis (United States Renal Data System [USRDS],
2002). Sixty-five percent of prevalent (i.e., known to be receiving treatment for a period
of time) dialysis patients less than 65 years of age undergo this form of therapy. The
proportion rises to 85% for prevalent dialysis patients over 65 (USRDS, 2002). Because
of the predominance of hemodialysis as the preferred treatment modality, this
investigation focused on this subgroup of the ESRD population.

Although hemodialysis is a life saving therapy, it is not without unpleasant side
effects. The underlying disease process and the presence of additional comorbid
conditions further add to the number and variety of symptoms experienced by
hemodialysis patients. Undocumented clinical observations suggest that many of these
symptoms are not adequately controlled and that healthcare providers’ symptom
management efforts have been inadequate or poorly informed (Poppel, Cohen, &

Germain, 2001).



It is proposed that the efforts to control unpleasant symptoms associated with
hemodialysis and ESRD would be enhanced by the use of palliative care strategies. This
recommendation is strongly endorsed in a recent report compiled by the ESRD
Workgroup, a subgroup of The Robert Wood Johnson Foundation program Promoting
Excellence in End-of-Life Care (Moss & the ESRD Workgroup, 2002). Following a
comprehensive review of the current state-of-care, the subgroup concluded that there is
an urgent need for palliative care in the ESRD population.

Although considered to be a critical component of comprehensive care, ESRD
patients are rarely the recipients of palliative care services. The reason lies in the
traditional view of palliative care as a service limited to cancer patients who opt to forgo
aggressive, curative treatment. In this paradigm, curative care and palliative care are
viewed as two distinct entities, such that active treatment ends when palliative care
begins (see Figure 1). Because the majority of ESRD patients continue active treatment,
palliative care is not considered a routine part of care.

Active treatment and palliative care are not mutually exclusive, especially in a
disease that is at the same time chronic and life-limiting. In an integrated model, both
active treatment and palliative care are offered concurrently, beginning at the time of
diagnosis of an incurable illness (see Figure 2) (Kristjanson, 2001). In this paradigm, use
of palliative care strategies begins at the time of diagnosis and increases as the patient
nears death. This model is especially relevant to the care of cancer patients who begin
with active treatment in hopes of a cure and end life in hopes of a comfortable death.

A modification of the concurrent model of palliative care is suggested for the

ESRD population (see Figure 3). End-stage renal disease patients differ from other
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chronically ill individuals in that they are forced to confront end-of-life (EOL) issues
from the time of diagnosis, facing certain death unless they receive active treatment in the
form of RRT. Even with RRT, these patients live with the reality of a shortened lifespan.
Data provided by the USRDS (2002) indicate that expected remaining lifetimes for
dialysis patients are one-quarter to one-fifth those of the general population. Furthermore,
adjusted first year mortality rates are 21.5% for dialysis patients, with rates remaining
remarkably constant through the fifth year of dialysis (Reikes, 2000). End-stage renal
disease patients also experience a multitude of unpleasant symptoms as a result of both
the illness and its treatment. It is argued that the integrated model of palliative care
requires modification for this unique patient population. In the revised version of the
model, active treatment and palliative care share equally in the treatment plan from the
time of diagnosis to death.

Both versions of the concurrent model are supported by the World Health
Organization (WHO) and are consistent with its definition of palliative care. According
to the WHO (2001),

Palliative care is the active total care of patients whose disease is not responsive

to curative treatment. Control of pain, of other symptoms, and psychological,

social and spiritual problems, is paramount. The goal of palliative care is the
achievement of the best QOL for patients and their families. Many aspects of
palliative care are also applicable earlier in the course of the illness in
conjunction with active treatment.

This definition depicts palliative care as a service that can be offered along with active

therapy as well as after the failure of curative treatment (Kristjanson, 2001).



The concurrent model of palliative care has not yet been accepted by the
healthcare community. In the present healthcare system, most palliative care services are
offered through hospice and still tend to be an option confined to EOL (Vachon, 2001).
In addition, reimbursement for hospice benefits is tied to criteria that limit the ability of
ESRD hemodialysis patients to take advantage of these services that specialize in
symptom relief. To make use of the Medicare Hospice Benefit, patients must have a 6
month prognosis and forgo aggressive treatment (U. S. Department of Health and Human
Services Health Care Financing, 2003). Although the Healthcare Financing
Administration requires that prognosis be based only on the physician’s best knowledge
of the disease course, it is difficult to anticipate length of survival in this population
(Barriers to hospice, 2000). In addition, few patients would decline aggressive treatment
(i.e., dialysis) in exchange for hospice care. As a result of these two criteria. ESRD
patients are rarely referred to hospice for palliative care.

Either modification of the current Medicare criteria for admission to hospice or
the creation of a separate benefit to cover ESRD patients is needed to assure access to
palliative care services currently available. Yet another alternative is the employment of
clinicians that specialize in palliative care in both nephrologists’ offices and dialysis
clinics. Programs to educate the clinical dialysis staff in palliative care strategies might
also be put in place. The downside is that each of these options requires a financial
commitment at a time when economic resources are limited.

However, these expenditures can be justified in light of the costs associated with
unrelieved symptoms. Poorly controlled symptoms often result in increases in both the

utilization of health care resources and the economic costs of care (Wilson & Cleary, 1995).



Unmanaged symptoms are also expensive personally and financially in that they
challenge an individual’s capacity to engage in normal life activities, including
employment. Furthermore, living with a chronically ill individual suffering from
unrelieved symptoms affects the entire family unit in the struggle to maintain financial
stability and an acceptable QOL.

Symptom relief is a primary goal of care as well as an indicator of the quality of
care provided hemodialysis patients. Health professionals, who play a major role in
helping patients manage their symptoms and achieve a satisfactory QOL, have a vested
interest in advocating for changes that promote their efforts to achieve these objectives.
To effectively campaign for change, however, healthcare providers must be armed with
information that documents the need for palliative care services in the hemodialysis
population. Data that provide this support are not currently available in the literature.

Research to explore and describe the symptom experience of hemodialysis
patients is the first step in validating the need for specialized symptom management
services. To accomplish this goal, the current study will examine several areas of the
symptom experience of hemodialysis patients including: 1) the factors that influence
symptoms, 2) the symptoms themselves, 3) strategies used by patients to relieve
symptoms, 4) the level of relief achieved, S) the relationships among symptoms, level of
relief, and QOL, and 6) the impact of level of relief on the relationship between
symptoms and QOL. The data that result from this study will either refute or confirm the
assumption made in this discussion that hemodialysis patients live with unrelieved
symptoms that affect their QOL. Should this claim be validated, the next phase, to

determine whether palliative care leads to improved symptom management and QOL,



will be set in motion.
Theoretical Model
Theory of Unpleasant Symptoms

The theoretical model for this study is based on the middle range theory of
symptom experience, The Theory of Unpleasant Symptoms (TOUS) (see Figure 4).
Therefore, a summary of the TOUS will be presented first, followed by a description of
the modified model that was the foundation for this investigation. The TOUS
hypothesizes that symptom experience is comprised of influencing factors that cause or
affect the nature of the symptoms, the symptoms themselves, and their consequences
(Lenz, Pugh, Milligan, Gift, & Suppe, 1997). Further clarification of the model is
presented below, beginning with a discussion of factors thought to influence symptom
experience.

Influencing factors. The TOUS proposes that three categories of variables affect
the occurrence and perception of symptoms; physiological, psychological, and situational
(Lenz et al., 1997). Examples of physiological factors include electrolyte imbalance, the
presence of pathological conditions, and altered nutritional status. The psychological
category is comprised of variables such as mood, affect, and mental states of depression
and anxiety. Situational factors refer to aspects of the social and physical environment
that affect symptom experience. Examples include marital status, level of education,
social support, environmental air quality, heat, and humidity. According to the TOUS, all
three categories of influencing factors are interrelated and interact with one another to
shape the overall symptom experience (see Figure 4) (Lenz et al., 1997).

Symptoms. Symptoms are conceptualized as multidimensional phenomena defined

10
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by intensity, timing, distress, and quality (Lenz et al., 1997). Intensity refers to
severity of the symptom. The time dimension includes both the frequency of oc
and the duration of the symptom. Distress is the degree to which a person is bot
symptom. Lastly, quality is the way in which a symptom is manifested and ofte
by the descriptors used to characterize it (Lenz et al., 1997).

Symptoms rarely occur in isolation. More often, patients experience mu.
symptoms simultaneously (Dodd, Miaskowski, & Paul, 2001b; Lenz et al., 199"
TOUS asserts that the perception of a single symptom is different than the sens:
the same symptom when it occurs in combination with others. Co-occurring syr.
are thought to interact to produce an experience that is multiplicative rather thar
(Lenz et al., 1997).

Performance. The final component of the TOUS is performance, the con
of the total symptom experience. Performance includes both functional and cogt
activities (Lenz et al., 1997). Functional performance is defined as physical func
social functioning, and the ability to accomplish normal role related tasks. Cogn
performance refers to the capacity to think, concentrate, and problem solve. The
suggests that the presence of symptoms results in reduced performance ability (]
al., 1997).

Modified study model.

The model that guides this study is an adapted version of the TOUS. Rex
made in the TOUS resulted from both a review of the literature and a unique
conceptualization of the symptom experience that includes symptom relief (see

Influencing factors. This component of the TOUS was included in the st

12



"Pap[oq pue soIe)l ul are swoldwAg juesesjdu) Jo £109Y], oY) 0} SUOLIEIJIPOJA 90N

syuaned sisAreipoway Jo douaLIadxs woidwiAs sy Jo [apou [Bd132103Y |, G InS1]

sisAfe1p uo swm Jo p3ua|
uoI1eINp? JO [9A]

Smess ey

a0y

Ispusn

0w< [}

syderSowag /feuonenyis

SYOLOVA ONIONANTINI

Jonaajo o Jonad ynm
22482q uondnfSuns
sa13210438 Jo112y
AAITIY WOLdWAS 40 TAATT
Apuv «
JNUOU0IT puUD ID1I0S v
1om1adsIv18010y24sg

Supuonyoun,y puv yyvafy «

afi1 Jo dnpondy

HONVINIOLddd

0ULIN2U0) WOIdWAS «
ssansiq wordwAig «
uotjemq
Kouanbai g
KJLIDASS
9ouaLMIdQ) WOdWAS w

S WOLdWAS

uoissaido( =

APIXUY »
[esr3ojoyoAsq

SYOLOVI ONIONANTANI

Koenbope sisAjeiq =
SUONIPUOd PIGIOWOD
SISEISOWOY J1j0qeIau

{AJLIGAIS I5BASI(T =

[ea13ojoisAyd

SY0LOVd ONIONANTANI

13



model unchanged. As in the TOUS, three categories of factors influence the presence

and perception of symptoms, including the physiological, psychological, and

situational/ demographic. Physiologic factors of interest include metabolic homeostasis
and numbers of comorbid conditions as indicators of disease severity. Dialysis adequacy,
a gauge of the effectiveness of hemodialysis treatment, is also included as a physiological
factor that potentially influences symptoms. Anxiety and depression represent
psychological influencing factors. Finally, age, gender, race, marital status, level of
education, and length of time on dialysis are the situational factors that are the focus of
this study.

Symptoms. The symptom component of the TOUS was modified following a
review of the literature. As depicted in the revised study model, the dimensions of
symptoms include: occurrence and distress (McDaniel & Rhodes, 1995; Rhodes &
Watson, 1987). Symptom occurrence includes the following dimensions: severity
(intensity), frequency (how often the event occurs within a given time frame), and
duration (length of time the event lasts) (McDaniel & Rhodes, 1995). Symptom distress
is the degree or amount of physical and/or mental upset experienced from a specific
symptom (Rhodes & Watson, 1987). Both occurrence and distress describe the
experience of individual symptoms (Rhodes & Watson, 1987).

An additional dimension, concurrence, has been added to the model. Concurrence
describes the coexistence and interaction of symptoms and, together with occurrence and
distress, completes the multidimensional conceptualization of symptoms. Concurrence is
considered an important aspect of symptoms but it is not labeled as a separate dimension

in the TOUS (Lenz et al., 1997). Doing so emphasizes the importance of the interaction

14



of multiple symptoms in shaping the overall symptom experience.
Level of Symptom Relief

Another modification of the TOUS is the inclusion of level of symptom relief as a
significant component of symptom experience in ESRD. Symptom relief strategies,
degree of relief achieved, and perceived satisfaction with relief define this component of
the model. Symptom relief strategies are the methods used by patients to achieve a level
of symptom relief. Strategies include those that are prescribed by healthcare professionals
as well as any that are self initiated. Degree of relief is defined as a subjective evaluation
of the extent to which symptoms are relieved. Perceived satisfaction with relief is the
extent to which the individual is content with his/her current level of relief from
symptoms. In the study model, level of symptom relief moderates the effect of symptoms
on QOL.

Performance. The TOUS includes the ability to perform functional and cognitive
activities as the consequence of symptom experience. However, in the current study, this
component has been amended to include a more global performance measure, QOL.
Ferrans’(1997) conceptualization of QOL is integrated into the study model as the
chosen performance indicator. Based on the view that QOL is a subjective concept
dependent on the individual’s perspective, Ferrans (1997) defined QOL as “a person’s
sense of well-being that stems from satisfaction or dissatisfaction with the areas of life
that are important to him/her” (p. 113).

Ferrans’ model encompasses four domains: health and functioning,
Psychological/spiritual, social and economic, and family. The health and functioning

domain includes the following aspects of life: usefulness to others, physical

15



independence, ability to meet family responsibilities, own health, energy, worries, contrc
over own life, leisure time activities, potential for a long life, ability to travel, sex life,
health care, and potential for a happy old age. Satisfaction with life, happiness in general
satisfaction with self, achievement of personal goals, peace of mind, personal appearanc
and faith in God are components of the psychological/spiritual domain. Elements of the
social and economic domain are standard of living, financial independence, home,
neighborhood, job/unemployment, friends, emotional support from others, and educatior
Finally, family happiness, children, relationship with spouse, and family health are
factors that comprise the family domain. QOL is a product of both the degree of
satisfaction with aspects of life in each domain as well as the perceived importance of
those aspects of life to the individual. The overall study model predicts that symptoms
directly affect QOL by their influence on an individual’s satisfaction with areas of life
that he/she considers important.

In summary, the TOUS and the relationships it proposes among influencing
factors, symptoms, and performance provide the foundation upon which the present stud
model was built. The theory hypothesizes that a variety of physiologic, psychologic, and
situational/demographic factors potentially influence symptoms which, in turn, affect
performance. For the current study, however, the TOUS was modified to include level of
symptom relief as a significant component of total symptom experience. The dimension
of concurrence was also specifically labeled to emphasize its importance to the overall
symptom experience. The final model is presented in Figure 5.

Symptom Experience of Hemodialysis Patients

The current state-of-knowledge regarding the symptom experience of

16



hemodialysis patients will be discussed within the study’s theoretical framework
described in the previous section. An overview of studies related to each component of
the model will be presented. In some instances research is limited, reinforcing the
significance of the present investigation.
Influencing Factors

A variety of physiological, psychological, and situational/demographic factors are
thought to precipitate and/or modify the symptoms hemodialysis patients experience.
A select few are of particular interest to this study including: disease severity and dialysis
adequacy (physiological); anxiety and depression (psychological); and age, gender, race,
marital status, level of education, and length of time on dialysis (situational/demographic).
The relationship between some of these variables and symptoms has not been previously
explored in the ESRD population. Others have been examined but with conflicting results.
Influencing Factors: Physiological

As depicted in the study model, it is hypothesized that both disease severity and
dialysis adequacy affect symptoms. The term ‘disease severity’ is defined as the degree
of physiological disturbance present (Craven, Littlefield, Rodin, & Murray, 1991). The
degree of metabolic homeostasis and the presence of comorbid conditions are indicative
of overall physiological disturbance (Craven et al., 1991). Both are included as
determinants of disease severity in the current study.

Adequacy of dialysis refers to the delivered ‘dose’ of dialysis, namely the amount
of effective dialysis a patient achieves in one treatment session (Curtis, 2004). The
measurement of urea clearance, as expressed by Kt/V (i.e., dialyzer clearance x time /

volume of body water), has been widely accepted as one marker of dialysis adequacy
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(National Kidney Foundation [NKF], 2001). Kt/V represents the rate at which urea, a
waste product, has been removed from the blood. Consistent with national guidelines,
Kt/V is the indicator of dialysis adequacy chosen for this study.

Metabolic homeostasis. Metabolic homeostasis refers to the body’s ability to
maintain relative constancy of the internal environment (Anderson , Anderson, & Glanze,
1998). Laboratory values are measures of the body’s ability to maintain homeostatic
balance and one gauge of disease severity (Griffin, Friend, & Wadhwa, 1995). Some
research has examined the effect of biochemical imbalances on the symptoms
experienced by hemodialysis patients. However, findings are inconclusive,
particularly in relation to the commonly occurring symptoms of fatigue and problems
sleeping (Brunier & Graydon, 1992; Cardenas & Kutner, 1982; McCann & Boore, 2000).

Although fatigue is one of the most prevalent symptoms reported by hemodialysis

patients, its causes are not well understood (Srivastava, 1989). The toxic effects of uremia
combined with low hemoglobin levels that are typical of ESRD are often implicated as
precipitating factors. However, research has not consistently demonstrated the
relationship between these laboratory parameters and fatigue. McCann and Boore (2000)
found no association between biochemical variables, including urea and anemia, and
fatigue in their sample of 50 hemodialysis patients. Likewise, anemia did not contribute
significantly to the fatigue reported by 43 patients in another investigation conducted by
Brunier and Graydon (1992). These findings corroborated those of an earlier study by
Cardenas and Kutner (1982), who observed no correlation between fatigue ratings and
hematocrit or any of the other lab values examined, including BUN and creatinine.

Some research related to sleep disturbances also contradicts the conventional
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thinking which links uremic toxins to disordered sleep patterns (Daugirdas & Ing,
The sleep patterns of 54 hemodialysis patients were examined by Walker, Fine, an
Kryger (1995) and no correlation was found between urea and creatinine levels anc
problems sleeping.

In a descriptive study of 191 ESRD patients, Barrett and colleagues (1990)
note a significant correlation between sleep disturbances and urea levels. However
strength of the association (» = 0.19, p< 0.05) called into question the clinical rele
of this finding. Additional significant correlations betweeﬂ laboratory indices and
symptoms were demonstrated in this study as well. Levels of alkaline phosphatase
calcium, and uric acid were positively related to joint pain. Serum bicarbonate leve
negatively correlated with cramps. As was the case with urea and sleep disturbancc
strength of the relationship among these variables was low.

Finally, Wolcott, Nissenson, and Landsverk (1988) examined the relationsl
between laboratory values and symptoms using global measures of each of the var;
The Chemistry Abnormality Score (CAS) summarizes the results of 13 routinely
performed biochemical tests in dialysis patients. The Active Clinical Problems Scc
(ACPS) summarizes 36 symptoms/signs and recent hospitalizations. No significan
correlation was noted between these two scores.

Based on the research available, it is not yet clear whether there is a signifit
relationship between biochemical indices and the symptoms reported by hemodial;
Patients. It seems reasonable to assume that disturbances in homeostatic balance m

Precipitate somatic symptoms. However, this proposed connection requires further

Investigation.
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Comorbid conditions. The presence of comorbid conditions is the second
determinant of disease severity of interest to this study. Comorbidity is defined as a
significant concurrent disease in addition to ESRD which involves organs other than the
kidneys but which may also be responsible for the renal failure (Khan, 1998). Again,
research linking comorbidity and symptoms is sparse and inconsistent.

Merkus and colleagues (1999) examined the relationship between a variety of
clinical characteristics and physical symptoms in a sample of 120 chronic hemodialysis
patients. The clinical variables included the underlying kidney disease, lean body mass, a
selection of laboratory values, hydration status, residual renal function, and comorbidity.
Of these factors, only a medium to high comorbidity-age index was significantly
associated with a higher symptom scores. This index, based on age and presence of
comorbid conditions, indicated that patients over the age of 70 years with one or more
comorbidities experienced greater symptom burden.

Conversely, comorbidity was not among the significant correlates of somatic
symptoms reported by Barrett, Vavasour, Major, & Parfrey (1990) in an earlier study of
73 hemodialysis patients. There was also no correlation found between comorbid
conditions, such as cardiovascular disease, and fatigue in a study conducted by Cardenas
and Kutner (1982).

Dialysis adequacy. Dialysis adequacy is also thought to play an influential role in
shaping the symptoms that hemodialysis patients experience. When kidney failure occurs,
the body loses its ability to remove the toxic end-products of metabolism. As waste

products accumulate, symptoms of the uremic syndrome appear. Hemodialysis is

instituted to compensate for loss of renal function, restore homeostatic balance, and
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reduce unpleasant symptoms. The effectiveness with which hemodialysis perform:s
functions is quantified by Kt/V, as defined earlier in this discussion. The current g
standard is a Kt/V> 1.2 (NKF, 2001). The logical deduction is that Kt/V values be
that norm would be associated with increasing symptoms of uremia. Although rese
does not consistently validate this hypothesis, the relationship has been demonstrat

Morton and colleagues (1996) examined the relationship between dialysis
adequacy and QOL in a sample of 55 hemodialysis patients. Measured using the
subscales of the Rand 36 Item Health Survey and Kt/V values, the correlations bet
fatigue/energy and pain subscales and Kt/V were not significant. Likewise, in the s
conducted by McCann and Boore (2000) and Merkus et al. (1999) previously disct
dialysis adequacy was included as one of the biochemical variables examined. Nei
investigation found a significant relationship between Kt/V and symptoms.

Data presented by Hamilton and Locking-Cusolito (1998) contradict these
In a pilot study that followed 11 hemodialysis patients for 3 months following initi
of treatment, symptom burden decreased with adjustments in therapy that produce:
increased Kt/V values. Degree of fatigue also declined. The authors cautioned that
factors not examined may have also contributed to improved symptom status. In ac
the small sample size limited their ability to state conclusively that more effective
dialysis was associated with lower symptom burden.

However, studies examining the benefits of daily hemodialysis provide add
evidence of the relationship between dialysis adequacy and symptoms. Recent rese
has demonstrated that Kt/V levels increase with short daily treatments. Improveme

intradialytic symptomatology (i.e., nausea, cramps, and dizziness), post-dialysis fa
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and uremic symptoms have accompanied the rise in Kt/V values (Curtis, 2004; Lindsay,
Kortas, & the Daily/Nocturnal Dialysis Study Group, 2001; Maduell et al., 2003). Since
none of these studies included sample sizes greater than 10, careful interpretation of these
findings is warranted. Regardless, these studies justify inclusion of dialysis adequacy as
an influencing factor in this study.

The research presented illustrates the inconsistencies in the literature surrounding
the relationship between physiologic factors (i.e., disease severity and dialysis adequacy)
and symptoms experienced by hemodialysis patients. Neither disease severity nor dialysis
adequacy has been established unequivocally as factors that do or do not influence
symptoms. Therefore, these variables were explored in this investigation in an effort to
further clarify their connection.

Influencing Factors: Psychological

The second category of factors that are hypothesized by the study model to
influence symptoms is the psychological. The interaction of an individual’s state of mind
and physical condition has long been established in the literature. Symptoms are defined
as subjective indicators of change in a condition as perceived by the individual
(Anderson, Anderson, & Glanze, 1998). Psychological status is the filter through which
these subjective perceptions are interpreted. Patient reports of symptoms are outcomes of
these perceptions (The University of California, San Francisco School of Nursing
Symptom Management Faculty Group, 1994; Dodd et al., 2001a).

Anxiety and depression are two disorders that influence the perception and
interpretation of symptoms. Previous research has verified the relationship between these

mental states and the symptoms experienced by persons living with chronic illnesses
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(Simon, 2001). Since anxiety and depression are commonly noted in the ESRD
population, their inclusion as psychological influencing factors is critical to
understanding the symptom experience of hemodialysis patients (Christensen & Ehl
2002; Kimmel, 2002).

Anxiety and depression have been linked to specific symptoms such as fatig
Significant correlations between both disorders and fatigue were noted by McCann ¢
Boore (2000) in a study of 25 hemodialysis patients. To eliminate the confounding o
physical symptoms of ESRD and mental state, anxiety and depression were assessed
using the Hospital Anxiety and Depression Scale (HADS). This tool includes items |
solely on psychic symptoms of neurosis and excludes the somatic symptoms that cox
with physical illness (Zigmond & Snaith, 1983). The correlation between anxiety an
depression and fatigue was demonstrated despite the existence of physical illness in
study group (McCann & Boore, 2000).

Cardenas and Kutner (1982) measured depression but not anxiety in their stu
fatigue in 137 dialysis patients. They concluded that depression is a principal cause ¢
fatigue. This inference was supported by the fact that patients who experienced
significant fatigue upon arising, when its level would be expected to be its lowest, al
had scores that indicated significant clinical depression.

Depression and anxiety have also been found to be associated with overall
symptom experience. Killingworth and Van Den Akker (1996) examined the relatio
between mental state and symptom status in a sample of 170 dialysis patients. Using
HADS to measure anxiety and depression, they found significant correlations betwe:

both the anxiety and depression subscales and uremic symptoms that accompany rern
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failure. As noted previously, the HADS does not include somatic symptoms commonly
experienced by physically ill individuals. The assessment of anxiety and depression in
this sample was based solely on the presence of psychological symptoms.

Likewise, in their study of 73 hemodialysis patients, Barrett et al. (1990)
examined the connection between psychological factors and the severity of eight somatic
symptoms including: tiredness, sleep disturbance, cramps, pruritis, headache, nausea,
dyspnea, and joint pain. Affect was measured using a scale comprised of 11 emotions that
the researchers considered of importance in ESRD, among them feeling sad and scared.
The severity of each somatic symptom was significantly related to indices of affect.
Although the affect scale used was not a specific measure of anxiety or depression, it was
able to demonstrate a relationship between psychological well-being and symptoms
patients experienced.

The empirical evidence corroborates the presence of a relationship between
psychological status and symptoms in the ESRD population. Anxiety and depressibn
have been consistently linked to symptom status. Whether anxiety and depression
intensify the perception of symptoms or anxiety and depression are the result of symptom
burden remains uncertain. However, there exists a clear link that validates the inclusion
of anxiety and depression in the theoretical model for this study.

Situational/demographic factors. Examination of the connection between
situational/demographic variables and symptoms has not been a major focus of previous
research. However, a number of these variables conceivably affect reporting of
symptoms. Of interest to this study are age, gender, race, marital status, level of

education, and length of time on dialysis.
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Age is frequently reported to describe the study sample and not often considered a
major variable of interest. Research investigating the effect of age on the symptoms
reported by hemodialysis patients is sparse. Age was positively correlated with symptom
burden when measured in combination with comorbidity in the study by Merkus et al.
(1999) mentioned earlier. Older age and greater comorbidity were associated with higher
levels of symptomatology. The effect of age alone was not reported. Similarly, Barrett et
al. (1990) found that age was related to reports of headache and nausea in their study of
the correlates of somatic symptoms in patients on dialysis. Age was not a major focus of
either of these studies.

Gender. Like age, the impact of gender on the symptoms experienced by
hemodialysis patients has not been documented empirically. Only one study was found
that included gender in the analysis of symptom reporting. In their study of fatigue in
dialysis patients, Cardenas and Kutner (1982) found that average fatigue ratings were
similar for men and women. No other studies specific to ESRD were located that
examined the relationship between gender and symptoms. It is yet to be determined if
symptom response is gender specific in the hemodialysis population.

Race. Investigation of the interaction of race and symptoms has been similarly
neglected. In the only study found that examined the differences in the symptoms
reported by race, Kutner and colleagues (2000) discovered that Blacks were significantly
less likely than Whites to complain of nausea, sexual dysfunction, and general fatigue.
Black patients also reported less post dialysis fatigue and fewer hours needed for
recovery following treatment. No other racial groups were included in this study.

Research that investigates the relationship between race and symptoms is notably lacking
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in the nephrology literature.

Marital status and level of education. Research relating marital status and level of
education with symptoms is sparse, with these variables most often reported only as
descriptors of sample demographics. However, Merkus et al. (1999) did include these
variables in their analysis but did not find an independent association between them and
the symptoms reported by hemodialysis patients. McCann and Boore (2000) also failed to
observe any relationship between marital status of dialysis patients and level of fatigue.
Sample size in both studies was comparatively small, which may account for the lack of
significant findings. Because marital status and level of education have not been
adequately studied, their influence on symptoms warrants further investigation.

Length of time on dialysis. It has been suggested that the experience of ESRD can
be described in relation to an illness trajectory, with different phases emerging over time
(Jablonski, 2004). Each phase is thought to be characterized by unique physical and
psychological events, tasks, and shifting demands (Corbin & Strauss, 1992; Rolland, 1987).
In light of this conceptualization, the experience of dialysis, as well as the symptoms that
accompany it, might be expected to vary over time.

Neither the concept of an ESRD illness trajectory nor the effect of time on
dialysis on symptoms has been researched. Only two studies were found that examined
the correlation between length of time since initiation of treatment and symptoms and in
neither was it a major focus. In their sample of 137 hemodialysis patients, Cardenas and
Kutnér (1982) reported that those on hemodialysis for greater than 4 years experienced
lower levels of fatigue than those treated for a shorter time. However, in a smaller sample

of 39, McCann and Boore (2000) did not observe this relationship. Additional research is
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needed to establish whether or not a relationship exists between time since initiation of
dialysis and symptoms.

The lack of studies examining the influence of situational/demographic variables
on self-reported symptoms is striking. Furthermore, this discussion of all of the categories
of influencing factors, especially the physiological and situational/demographic, has
1llustrated the need for clarification of their connection to symptoms. Although many of
the factors included in the present study are not modifiable, knowledge of those factors
that are related to higher levels of symptoms may help detect patients at risk for higher
levels of symptoms. Identification of those factors that are modifiable may help to
pinpoint areas for intervention as well.

Symptoms

Research indicates that ESRD patients suffer from an array of troublesome
symptoms. Some of them are triggered by specific organic diseases, such as dyspnea due
to chronic lung disease or joint pain caused by gout. Others are difficult to attribute to a
specific organic pathology (e.g., problems sleeping, fatigue, and headache). Still others
are related to treatment side effects (e.g., cramps and nausea).

Regardless of etiology, a number of studies have identified the symptoms that are
commonly experienced by hemodialysis patients. Fatigue is often the most prevalent

symptom reported (Barrett et al., 1990; McCann & Boore, 2000; Merkus et al., 1999;
Parfrey et al., 1987; Parfrey, Vavasour, Henry, Bullock, & Gault, 1988; Parfrey et al.,
1989). Other symptoms that have been found to occur in greater than 20% of the ESRD
population include: itching, headache, sleep disturbance, cramps, pain (joint, chest,

abdominal), shortness of breath, nausea/vomiting, and muscle weakness (Parfrey et al.,

27



1988).

Although research has documented the specific symptoms that are most common
among dialysis patients, an exploration of the multidimensional nature of symptoms is
yet to be completed. Studies have focused primarily on the presence/absence of
symptoms and their associated severity or frequency of occurrence. Other dimensions of
symptom experience, such as distress and concurrence have been overlooked or
inconsistently described.

McCann and Boore (2000) measured only the severity of symptoms in their study
of fatigue. Hemodialysis patients reported tiredness as the most severe symptom. Muscle
‘weakness, joint pain, and lack of sleep rounded out the top four symptoms in terms of
severity. Likewise, Parfrey and colleagues (1987) examined the severity of symptoms
experienced by 107 hemodialysis patients. Tiredness was once again rated the most
severe, followed by cramps, headaches, itching, and sleep disturbances in descending
order.

Killingworth and Van Den Akker (1996) also described only one symptom
dimension, in this instance, frequency of occurrence. Greater than 20% of the
hemodialysis patients in their study experienced tiredness, itching, sleeping problems,
and muscle weakness on most days. Apparent from this and studies of symptom severity,
tiredness is one of the most problematic symptoms for these patients.

Multiple dimensions of symptoms were intentionally assessed in only one study
found in the literature. Parfrey et al. (1988) expanded a physical symptom scale
developed in an earlier study to incorporate a number of clinical features of symptoms,

among them severity, duration, and frequency of occurrence. For example, it was noted
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that fatigue occurred every day in 65% of the sample and lasted for greater than 6 hours
in 69% of those patients. Itching was reported to be a daily event for 70% of the patients,
with a reported duration of over an hour for most of them (80%). These expanded
descriptions of symptoms generate a more thorough understanding of the total
experience. Distress and concurrence were not examined in this study.

A relatively new addition to the conceptualization of symptoms, concurrence has
not been explored in studies of dialysis patients. However, concurrence was alluded to by
McCann and Boore (2000) in their study of fatigue. On average, hemodialysis patients in
their sample reported seven symptoms. There was a significant positive correlation found
between fatigue severity scores and the number and severity of additional symptoms.
This observation provides some evidence of an interaction among concurrent symptoms
However, whether the nature of the interaction is multiplicative or additive is not evident
from these findings.

Although the specific symptoms hemodialysis patients experience are well
documented, their multidimensional characteristics are not. Previous investigations have
focused on limited aspects of symptoms, typically occurrence and severity or frequency.
Given the recent introduction of concurrence as a symptom dimension, it is not surprising
that no research was found describing this dimension in ESRD. Consequently, a complete
picture of symptoms is not yet available.

Level of Symptom Relief

As depicted in the theoretical model for this study, symptom relief strategies,

degree of relief, and satisfaction with relief interact to define overall level of symptom

relief. It is proposed that level of relief then moderates the impact of symptoms on QOL.
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However, this relationship has not been documented in the literature. Research
investigating the extent to which ESRD patients obtain relief from their symptoms is
virtually nonexistent. Typically, the focus is on the presence/absence of symptoms rather
than the amount of relief obtained or the methods used to manage them (Hoffart, 1995).

Only one investigation was found in which patients were questioned about
symptom relief. In a study discussed previously in relation to symptom dimensions,
Parfrey et al. (1988) asked dialysis patients several questions about each symptom they
reported. For some of the symptoms, patients were asked if they took medications for
relief. However, neither the adequacy of the relief nor the effectiveness of other
interventions was investigated. Failure to investigate symptom relief results in a
significant gap in knowledge of the total symptom experience associated with ESRD.
Performance

QOL is the final component of the symptom experience model that is the
theoretical foundation of this study. QOL is a global performance indicator that
represents overall satisfaction with the physical, psychological/spiritual, social/economic,
and family aspects of life as well as their relative importance. The model depicts a direct
link between symptoms and QOL, suggesting that symptoms diminish QOL by impacting
areas of life that are important to an individual. Research has validated the positive
relationship between symptoms and QOL proposed by the model.

Killingworth and Van Den Akker (1996) assessed the QOL of 70 hemodialysis
patients using the Quality of Life Index—Dialysis Version (QLI) (Ferrans & Powers,
1985). Patients’ total QLI scores were skewed toward the higher end, suggesting

satisfactory QOL. They noted, however, a significant positive correlation between
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symptom severity and QOL. Those patients with the most intense symptoms reported the
lowest level of QOL. Because the correlations between symptom scores and the subscales
of the QLI were not reported, the influence of symptoms on different aspects of life
cannot be determined.

The influence of symptoms on QOL was also assessed by Merkus et al. (1999) in
a study of 120 incident chronic hemodialysis patients. Symptom burden was shown to be
an independent determinant of diminished QOL, measured using the MOS SF-36.
Physical component summary scores (PCS) and mental component summary scores
(MCS) were calculated to summarize the eight scale profile. Symptom burden explained
17% of the variance in the PCS scores and 23% of the variance in MCS scores.

Srivastava (1989) examined the characteristics of chronic fatigue experienced by
27 hemodialysis patients and the impact on several aspects of functioning. A significant
relationship between fatigue and QOL was found, with a higher levels of fatigue linked to
lower perceived QOL. The majority of patients who reported a QOL of less than 90
(possible scores ranged from 0-100, low to high quality) also indicated that their QOL
would improve appreciably if their tiredness was relieved.

The effect of symptoms on QOL was explored in a similar manner by Parfrey
et al. (1988). In their study of the clinical features of six somatic symptoms (i.e.,
tiredness, cramps, itching, shortness of breath, headaches, and joint pain), patients were
asked whether relief of each of the symptoms would improve their QOL by > 10%.
Patients indicated that relief of tiredness, cramps, and sleep disturbances would
significantly improve their feelings of well-being.

Although a variety of factors undoubtedly interact to shape QOL, empirical
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evidence hints at the important influence of symptoms. In studies that have included
symptoms as a correlate, the negative relationship between symptoms and QOL has been
consistently demonstrated. The conclusion that symptoms diminish the perceived
well-being of dialysis patients seems warranted, validating that link in the study’s
theoretical model.
Summary

Apparent from this review of the nephrology literature, the total symptom
experience of hemodialysis patients has not been fully described. The present study
contributes to the knowledge base by documenting the relationship that exists between
specific physiological (disease severity and dialysis adequacy), psychological (anxiety
and depression), and situatic;nal/demographic (age, gender, race, marital status, level of
education, and length of time on dialysis) factors and the experience of symptoms. The
literature abounds with inconsistencies regarding the most significant of these factors.

This research is also the first to examine the multidimensional nature of
symptoms reported by hemodialysis patients. The level of relief that patients obtain from
their symptoms will also be explored, adding unique information to the current
understanding of symptom experience in ESRD. Finally, the ability of hemodialysis
patients to maintain a satisfactory QOL is a major concern of healthcare professionals.
Factors that are associated with diminished QOL will be identified to help direct their
efforts to improve the lives of hemodialysis patients, especially in terms of improved
symptom relief.

Ultimately, this study responds to an appgal made by the End-Stage Renal

Disease Workgroup, a subgroup of The Robert Wood Johnson Foundation program

32



Promoting Excellence in End-of-Life Care (Moss & the End-Stage Renal Disease
Workgroup, 2001). After extensive study of the current state-of-care, this group called for
increased efforts to improve the lives of ESRD patients through the integration of
palliative care within dialysis practice. The nephrology research community was
challenged to help accomplish this goal through empirical validation of the benefits of
palliative care to ESRD patients. Accepting this challenge, this investigation seeks to
document the symptom experience of ESRD hemodialysis patients as the initial step in
determining if there is a need for improved symptom relief. In doing so, it will justify

further exploration of the benefits of palliative care to this vulnerable group of patients.
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Chapter 3
METHODOLOGY
A primary aim of this study was to document the total symptom experience of

ESRD hemodialysis patients including: the factors that influence symptoms, the
multidimensional characteristics of symptoms, and the impact of both on QOL. Unique to
this research, the level of relief patients obtained from their unpleasant symptoms was a
major focus as well. This information was deemed essential to determine if there was a
need for improved symptom relief and palliative care in this patient population.

Research Questions

The following research questions were asked to achieve the research objectives:

1. What physiological, psychological, and situational/demographic influencing
factors predict the level of symptoms experienced by ESRD hemodialysis patients?

2. What are the characteristics of symptoms reported by ESRD hemodialysis
patients in relation to the following symptom dimensions: symptom occurrence (i.e.,
severity, frequency, duration), symptom distress, and symptom concurrence?

3. What strategies are used by ESRD hemodialysis patients to relieve symptoms?

4. What level of symptom relief is achieved by ESRD hemodialysis patients?

5. What is the relationship between influencing factors and symptoms and the

QOL reported by ESRD hemodialysis patients?

6. What is the moderating effect of level of symptom relief on the relationship

between symptoms and QOL?

A cross-sectional study design was chosen to answer the research questions. This

design permitted the inclusion of a wide variety of patients of varying ages, dialysis
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histories, and disease severity, resulting in a description of the symptom experience of a
diverse group of patients. It was the intent of this study to provide a real-time snaps}}ot of
symptom experience, not to document changes over time.

Sample

Patients receiving treatment in two in-center hemodialysis clinics located in
Grand Rapids, Michigan were recruited for this study. Both centers are privately owned.
At the time of the study approximately 174 patients were being treated at Clinic A. Of
those, 77% were White, 20% were Black, and 3% included other groups (e.g., Hispanic,
American Indian) (M. Larson, personal communication, June 3, 2003). Clinic B census
included 107 patients. Racial mix was nearly 50% Black and 50% White. Only a very
small portion of the patients were of other racial origins (R. Ploch, personal
communication, August 15, 2003). Both clinics treated patients on a Monday-
Wednesday-Friday or Tuesday-Thursday-Saturday schedule. Only Clinic A offered
evening dialysis sessions.

Participants recruited for the study had to be at least 21 years of age, alert and
oriented, able to understand and speak English, and competent to give informed consent.
Ability to read English was not required since measurement instruments were
administered via interview. In addition, patients had to be hemodynamically stable at the
start of the treatment and remain so throughout the interview. Otherwise, the interview
was terminated and completed during the next dialysis session when stable. Nurses
supervising the dialysis treatments monitored vital signs at least every hour and more
often as necessary.

Children under the age of 21 years were excluded from the study. ESRD is not
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common in children, less than 0.4% of all dialysis patients in Michigan are below the ag
of 20 years (Renal Network of the Upper Midwest, Inc., 2001). In addition, children wh
require renal replacement therapy (RRT) are typically treated with peritoneal dialysis or
transplantation.

The total convenience sample consisted of 130 patients, ranging in age from 22 t
88 years. Males (51%) and females (49%) were equally represented. The majority of
patients were White (69%). Black patients (27%) comprised the largest proportion of
those remaining, with only 4% Hispanic and American Indian patients included in the
sample. A slight majority of patients were married (52%). Sixty percent attended school
for 12 years or less and most were unemployed either because of disability (55%) or
retirement (28%). Mean length of time on dialysis was 32.25 months (range 0.42-240
months).

Demographic characteristics of each dialysis clinic are presented in Table 1. The
samples differed primarily in regard to race, reflecting their respective clinics. The racia
composition of the sample from Clinic A included 84% White, 12% Black, and 4%
Hispanic and American Indian participants. Fifty-three percent of the patients from Clin
B were Black, 43% were White, and 4% comprised other groups. No significant
differences were noted between the samples relative to other demographics including:
age, gender, marital status, level of education, employment status, and length of time on
dialysis. Forty-eight percent of all patients treated in Clinic A and 44% of the patients

dialyzed at Clinic B participated in the study.

The demographics of the sample, with a nearly equal percent of males and

females, reflected the in-center hemodialysis population in Michigan with respect to
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Table 1

Demographic Characteristics of Patients by Clinic and Total Sample

Clinic A (n=83) Clinic B (n =47) Tot:

Characteristic n (%) n (%) n (%
Gender

Female 42 (51) 21 (45) 63 (4

Male 41 (49) 26 (55) 67 (5
Race

White 70 (84) 20 (43) 90 (6

Black 10 (12) 25 (53) 35 (2

Hispanic/American Indian 3(4) 2(4) 5(4)
Marital status

Married 47 (57) 21 (45) 68 (52

Single, never married 6 (7) 9 (19) 15 (1-

Divorced/separated 18 (22) 13 (28) 31 (24

Widowed 12 (14) 4 (8) 16 (12

Employment status

Employed full/part time 11 (13) 2(4) 13 (1(

Retired 26 (31) 10 (21) 36 (2¢

Disabled 43 (52) 29 (62) 72 (58

Not employed/reason 34) 6 (13) 9(7)

unrelated to health
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Table 1 (continued)

Clinic A (n=83) Clinic B (n =47) T
Characteristic n (%) n (%) n
Level of education
Less than high school 22 (27) 14 (30) 27
High school diploma 26 (31) 16 (34) 42
Some college/vocational 28 (34) 16 (34) 44
school
College degree 6 (7) 1(2) 7
Professional/graduate 1(1) 0 1
degree
Length of time on dialysis  27.88 (29.37) 39.96 (42.23) 32.25
in months
M (SD)
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gender. Racial mix in Michigan is also evenly distributed; S0% White, 48% Black (Renal
Network of the Upper Midwest, Inc., 2001). It was necessary to recruit participants from
both clinics to achieve a more representative racial balance.

Because of the Health Insurance Portability and Accountability Act of 1996
(HIPPA), characteristics of those patients who did not participate in the study were not
available for comparison. Regulations enacted in April 2003 prior to the beginning of
data collection prevented access to private information regarding patients who did not
take part in the study (U. S. Department of Health and Human Services [USDHHS],
2003).

Measures

Structured interview questionnaires and a chart review form for laboratory tests
were used to collect data relevant to each research question. See Table 2 for a summary
of all instruments, including a brief description, scoring, and psychometric properties.
Copies of all measures appear in the Appendices.

Influencing Factors: Physiological

Disease severity. The term ‘disease severity’ was defined as the degree of
physiological disturbance present (Craven, Littlefield, Rodin, & Murray, 1991).
Determinants of overall physiological disturbance included degree of metabolic |
homeostasis and the presence of comorbid conditions (Craven et al., 1991). Both were
included as indicators of disease severity in the current study.

Metabolic homeostasis was defined as the ability of the body to maintain
constancy in the internal environment (Anderson et al., 1998). Of particular interest was

the kidney’s ability to maintain balance with respect to electrolytes, waste products, and
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Blood components. This variable was measured with the Chemistry Abnormality Score
(CAS) (Wolcott & Nissenson, 1988).

The CAS, which was calculated from the results of 11 biochemical tests drawn
before dialysis and during the month of participation in the study, provided a summary of
ESRD patients’ physiological status (Wolcott & Nissenson, 1988). The tool used to
compute the CAS includes a listing of the 13 laboratory tests and values that are
considered normal, mildly abnormal, and abnormal. Hematocrit, serum glutamic-pyruvic
transaminase (SGPT), serum glutamic-oxaloacetic transaminase (SGOT), alkaline
phosphotase, total protein, albumin, triglycerides, carbon dioxide, calcium, and
phosphorus are scored as normal (0), mildly abnormal (1), or abnormal (2). Three of the
variables (i.e., potassium, blood urea nitrogen, creatinine) are scored as normal = 0 or
abnormal = 1. The potential range of CAS scores is 0 — 23, with higher scores indicative
of more abnormal physiological status. Because triglyceride and SGPT levels are not
routinely assessed in patients treated at the two clinics used for data collection, the
possible range of CAS scores for this study was 1 — 19.

In developing the CAS, the investigators used a modified Delphi approach to
determmine which laboratory values to include in the scoring as well as the criterion values
and the cut-off points for abnormality in the ESRD population (A. Nissenson, personal
communication, April 14, 2003). The Delphi method was first developed by scientists at

the Rand Corporation as an iterative, consensus building process for predicting future
€Vents, "I he strategy has sinée been applied in a variety of fields to develop consensus and
Make gr-owp decisions (Custer, Scarcella, & Stewart, 1999).

"X The Delphi technique is described as an exercise in group communication among
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geographically dispersed experts in a field who share the same interests. Three key
elements of the process include: a structured information flow, feedback to the
participants, and participant anonymity (Nelson, 2002). In a modified Delphi approach,
the process begins with a set of items carefully selected from the literature and expert
opinion. In subsequent rounds, the experts suggest modifications based on feedback from
the previous round. Through a series of rounds the process is designed to yield consensus
(Custer et al., 1999).

Laboratory tests and criterion values included in calculation of the CAS were
chosen by consensus as described above. In addition, the laboratory tests assessed are
those routinely performed on hemodialysis patients monthly. Both the method of
development and use of commonly assessed laboratory tests contribute to the content
validity of the CAS (Wolcott & Nissenson, 1988). Internal consistency reliability of the
CAS was not assessed in this or previous studies because doing so was not warranted
conceptually.

However, the accuracy and precision with which biochemical tests are performed
must be addressed. Laboratories that run the monthly blood studies for the dialysis clinics
involwved in this study are fully accredited by the College of American Pathologists (CAP)
(B. D eVries, personal communication, January 8, 2004). The CAP is approved as an
accrediting organization for clinical laboratories under the Clinical Laboratory

Improyv ement Amendments of 1988 (CLIA) program (CLIA Program; Approval of the
COIIege of American Pathologists, 1995). The CAP has established performance
Slandarcls related to all areas of laboratory functioning that must be met for accreditation.

Accredi tation acknowledges adherence to these standards (CAP, 2004).
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The presence of comorbid conditions was also included as a component of disease
severity in the ESRD population. Comorbidity was defined as a significant concurrent
disease in addition to ESRD which involves organs other than the kidneys but which may
also be responsible for kidney failure (Khan 1998).

Comorbid conditions were measured using a demographic questionnaire that
included a list of commonly occurring concurrent diseases. The conditions chosen for the
list were adapted from a comorbidity questionnaire developed by Katz, Chang, Sangha,
Fossel, and Bates (1996). Katz et al. modeled their measure on the Charlson Comorbidity
Index, an extensively validated chart review instrument (Charlson, Pompei, Alex, &
MacKenzie, 1987; Katz et al., 1996). In addition, several of the comorbidities inventoried
in this study are also requested by the Medical Evidence Report Form which is completed
by dialysis facilities at the initiation of dialysis (USDHHS, 2004).

However, hypertension was notably absent from the tool developed by Katz et al.
(1996). Along with diabetes, high blood pressure is one of the mos-t common
complicating conditions present in new dialysis patients (USRDS, 2001). Hypertension

was added to the list for this reason. The final list presented to patients included the
following comorbidities: heart attack, heart failure, clogged arteries in the legs, numbness
in feet/legs, stroke, chronic lung disease, stomach ulcer/reflux disease, diabetes, arthritis,
lupus, fibromyalgia, cirrhosis of the liver, cancer, and hypertension.

Patients were asked which of the conditions on the list they had been told by a
health professional that they currently experience. Data about comorbidities were
collected via self-report because this method has been found to be valid, reliable, and to

correlate with more expensive chart audits (Katz et al., 1996). Patients were also allowed
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to report comorbidities in addition to those listed. A comorbidity score was calculated by
summing the total number of conditions reported from the original list. Additions made
by patients to the list were not included in the scoring.

Dialysis adequacy. Dialysis adequacy was a second major physiological
influencing factor included in this study. It was defined as the effectiveness with which
dialysis treatment removes waste products from the body, specifically urea (National
Institute of Diabetes and Digestive and Kidney Disases [NIDDK], 2001). Dialysis
adequacy was measured using the most recently reported Kt/V (i.e., dialyzer clearance of
urea x time / volume of body water) levels found in patients’ charts. Kt/V is determined
by comparing levels of urea in blood drawn at the beginning and at the end of a dialysis
session. Typically, Kt/V is evaluated monthly. A minimum value of 1.2 is desired (NKF,
1997).

Influencing Factors: Psychological

Anxiety and depression represented the psychological influencing factors in this
study. Anxiety was defined as a state in which the individual experiences feelings of
uneasiness and activation of the autonomic nervous system in response to a vague,
nonspecific threat (Carpenito, 1997). Depression was defined as the loss of pleasure
response (i.e., anhedonia); namely, the state of reduced ability to experience pleasure
(Snaith, 2003).

The Hospital Anxiety and Depression Scale (HADS) was used to measure the
presence and severity of both anxiety and depression. The HADS was originally used in
the hospital setting with patients 16 to 65 years of age as a screening tool for the

detection of clinically significant anxiety and depression (Zigmond & Snaith, 1983).
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Subsequent studies have shown the scale to be valid for use in outpatient and community
sites as well as with the elderly (Aylard, Gooding, McKenna, & Snaith, 1987; Flint &
Rifat, 2002; Snaith & Zigmond, 1994; Watts et al., 2002). Because the HADS was
developed for use with physically ill patients, scale items that may be symptomatic of
both physical illness and anxiety and depression were excluded. This makes the tool
especially useful for assessment of ESRD patients who manifest symptoms that might
give misleading scores on other anxiety and depression scales. A number of researchers
have used the tool to assess mood disturbances in the ESRD population for this reason
(Killingworth & Van Den Akker, 1996; Lye, Chan, Leong, & van der Straaten, 1997,
McCann & Boore, 2000).

The HADS is comprised of a total of 14 items; 7 evaluate anxiety and 7 assess
depression. Patients respond using a 4-point numeric rating depending on the severity of
the problem described in each question. Response bias is avoided by alternating the order
of responses so that for some of the items the first response indicates maximum severity
and in others it is the last. In addition, four response choices are included as options to
prevent patients from consistently choosing the middle choice. Items on each of the

subscales are summed, with possible scores ranging from 0-21. A score below 8 is in the
normal range, 8-10 suggests of the presence of the respective state, and greater than 10
indicates probable disorder (Zigmond & Snaith, 1983).

Construct validity was assessed during instrument development by comparing the
HADS scores with a formal psychiatric assessment. Correlations between the psychiatric
evaluations and the subscale scores were high for both anxiety ( = 0.70, p < 0.001) and

depression (r = 0.74, p < 0.001) (Zigmond & Snaith, 1983). The HADS was also
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validated against the Irritability-Depression-Anxiety scale, a tool used to measure these
mood disorders in a variety of settings (Aylard et al., 1987). In addition, an exploratory
factor analysis of the HADS was carried out.in a study of 568 patients with cancer
(Moorey, et al., 1991). Two distinct but correlated factors emerged that corresponded to
the questionnaire’s anxiety and depression subscales.

Internal consistency reliability was examined in preliminary studies of the tool
(Zigmond & Snaith, 1983). For the anxiety subscale, inter-item correlations ranged from
0.41 to 0.76. The items in the depression scale had correlations ranging from 0.30 to 0.60.
Further assessment of reliability by Moorey et al. (1991) revealed a Cronbach’s alpha of
0.93 for the anxiety scale and 0.90 for the depression scale. For this study, evaluation of
the internal consistency reliability for the full scale resulted in a Cronbach’s alpha of 0.87
(n=129). A Cronbach’s alpha of 0.84 was found for the anxiety subscale and 0.79 for the
depression subscale.

Influencing Factors: Situational/Demographic

Situational/demographic influencing factors referred to aspects of the social and
physical environment that may affect symptoms including: age, gender, race, marital
status, level of education, and length of time on dialysis (Lenz et al., 1997). These
variables were measured using a demographic questionnaire designed by the investigator.

Age was reported in years and length of time on dialysis was reported in months.

Racial categories included: African American or Black, Hispanic or Latino, Native
American or American Indian, Asian or Pacific Islander, White non Hispanic, or other.
Married, living with husband/wife; single, never married; divorced/separated; or

widowed were options available for marital status. Level of education was ranked as 8"
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grade or less, some high school, high school diploma or GED, vocational school or some
college, college degree, or professional/graduate degree.
Symptoms

Symptoms were defined for this study as multidimensional phenomena
characterized by their occurrence, distress, and concurrence. Occurrence included the
symptom’s severity (intensity), frequency (how often the event occurs within a given
time frame), and duration (how long it lasts) (McDaniel & Rhodes, 1995). The degree of

bother or physical/emotional upset associated with a symptom defined distress (Rhodes
& Watson, 1987). The final symptom dimension, concurrence described the coexistence
and interaction of multiple symptoms (Lenz et al., 1997).

All symptom dimensions were measured using a disease specific physical
symptom tool developed for ESRD patients by Parfrey et al. (1988; 1989). This tool was
chosen because it taps several symptom dimensions. However, the original tool was
adapted in consultation with Parfrey (personal communication, April 29, 2003) to include
all symptom dimensions of interest to the current study. Since distress was not assessed
in the original instrument, items that questioned the impact of the symptom on QOL and
activities of daily living were changed to assess this dimension. In addition, response sets
for the duration and frequency items were changed from yes/no ratings to an ordinal
scale. The current<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>