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Abstract
Parkinson’s disease (PD) is a neurodegenerative movement disorder and a leading cause
of neurological disability in the older adult population. Historically, the research and
treatment of PD has focused on the associated motor symptoms. Now the non-motor
symptoms such as sleep disturbance are becoming an increased focus for researchers.
Deep brain stimulation (DBS) is a surgical intervention that has proven to be beneficial
for PD motor symptom management. There are claims from the literature that DBS may
assist with the phenomenon of sleep disturbance. A case study analysis was done to
explore this concept in the DBS-PD patient population using the framework of the
Symptom Management Theory. From the analysis of the subjective and objective data
gathered it is clear that the phenomenon of sleep disturbance in this population is
multifaceted and that DBS may play a role in managing the phenomenon of sleep

disturbance for this population.
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Chapter One: Introduction to the Study
Introduction

Parkinson’s disease (PD) is a neurodegenerative movement disorder characterized
by an individual’s progressive difficulty performing coordinated muscle movements. It is
one of the leading causes of neurological disability in the older adult population (Backer,
2006). In addition to the well-known motor symptoms of PD, there is a significant array
of accompanying non-motor symptoms affecting these individuals (Chaudhuri & Naidu,
2008). Of these non-motor symptoms, Backer (2006) reports that sleep disturbance is one
of the five most distressing, affecting a noteworthy 60-98% of this population (Dhawan,
Healy, Pal & Chaudhuri, 2006).

Presently, the main focus of treatment for PD focuses on modifying the motor
symptoms caused by the progressive degeneration of the basal ganglia and subsequent
loss of dopamine. Historically, the treatment for PD was mainly pharmacological, but a
surgical development, deep brain stimulation (DBS), is proving beneficial for the
treatment of many motor symptoms related to this disorder. Follow-up studies of this
population suggest that DBS may have the additional benefit of reducing PD related sleep
disturbances (Chaudhuri et al., 2002) in addition to improved motor control.

The purpose of this chapter is to provide background regarding the significant
impact of sleep disturbance in PD and how the novel therapy, DBS, may be a potential
modifier in this regard. This background will help to provide substance to the underlying
principles, research questions, and assumptions that will be guiding the study

methodology based upon the statement of the problem.
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Statement of the Problem

In Canada, there are approximately 100,000 people living with PD and a
significant portion are over the age of 65 (Canadian Brain & Nerve Health Coalition,
2007). Traditionally, the motor symptoms associated with this disorder have received a
significant amount of clinical attention, but there are also many debilitating non-motor
symptoms associated with this disease. The collection of non-motor signs and symptoms
associated with this disorder include, but are not limited to: neuropsychiatric symptoms
such as depression, hallucinations, and change in the ability to perform executive
functions including decision making (Jankovic, 2008); autonomic dysfunction that
includes symptoms such as sexual dysfunction, orthostatic hypotension, and urinary
issues (Jankovic, 2008); gastrointestinal symptoms secondary to autonomic dysfunction
such as drooling, dysphagia, and weight loss (Chaudhuri, Healy & Schapira, 2006;
Jankovic, 2008); sensory changes such as pain, parasthesia, and vision changes
(Chaudhuri et al., 2006); and sleep disorders including insomnia and restless leg
syndrome (RLS; Chaudhuri et al., 2006; Jankovic, 2008). As a result of the under-
recognition of the myriad of potential and complex non-motor symptoms associated with
this disorder, there has been the implication that the individual’s health care team under-
appreciates the patient’s experiences with these non-motor symptoms (Backer, 2006;
Chaudhuri et al., 2007; Chaudhuri et al., 2006; Jankovic, 2008). This lack of information
is supported by the literature, which reveals little to no documentation regarding the
patient’s experience with these non-motor symptoms until recently. This implication is
concerning and has been acknowledged by this movement disorders clinicians who are

now beginning to undertake research in this area. Despite this beginning research the
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upderstanding of the patients’ experiences regarding the non-motor symptoms is limited.
Therefore, a gap in information remains that provides opportunity for future research
utilizing alternate approaches to fully represent the patients’ experiences.

A staggering number of individuals (60-98%) with PD experience sleep pattern
disturbances during their illness trajectory (Dhawan et al., 2006; Gjerstad, Wentzel-
Larsen, Aarsland, & Larsen, 2007). This large proportion of people is particularly
concerning given that the benefits of healthy sleep patterns are well established
(Chaudhuri, Martinez-Martin, Brown et al., 2007).

A variety of theories supporting the benefits of healthy sleep are found in the
literature with the three most recognized theories being humoral, restitution, and
cognitive. Humoral theory proposes that chemical toxins are cleared from the body and
brain during sleep; restitution theory suggests that the body grows and repairs itself
during sleep; and cognitive theory supports the maintenance of learning and memory
during sleep (Culebras, 2002; Hodgson, 1991). Conversely, disrupted sleep patterns can
lead to: cognitive and behavioural impairments such as impaired short term memory,
impaired problem solving, and labile mood; pathophysiological changes such as the
development of insulin resistance or altered immune responses; a decreased ability to
manage co-morbidity such as with control of hypertension or diabetes; and decreased
social functioning that includes impaired work performance and social interactions (Lee,
2003). Consequently, alterations to an individual’s holistic health, secondary to sleep
disturbance, negatively influence his/her quality of life (Stein, Belik, Jacobi & Sareen,

2008).
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In addition to traditional pharmacotherapy, select PD patients (i.e., those that
respond to dopamine evidenced by improved motor control) can receive a biomedical
option for control of their debilitating motor symptoms. Deep brain stimulation (DBS) for
PD (DBS-PD) consists of the surgical implantation of electrodes into the brain. The most
common insertion site is bilaterally into the sub-thalamic nucleus. The mechanism of
action for DBS is not well understood but it is thought to work through a combination of
processes (Chang & Chou, 2006) that maximize the synchronicity between the sub-
thalamic nucleus and other structures of the basal ganglion (Moyer, Danish & Finkel,
2007). These mechanisms may include overriding the pathological activity of the basal
ganglia, stimulating other dopamine producing cells in the brain and potentially
stimulating other structures in the brain that were not previously considered as part of the
PD pathophysiological process (Moyer et al., 2007).

A further benefit of DBS may be the improvement of PD related sleep
disturbances. Researchers are beginning to explore this possible benefit through
experimental trial (Ancoli-Israel, 2005) and with the development and application of
disease specific measurement tools (Chaudhuri et al., 2002; Chaudhuri et al., 2004; Tse et
al., 2005). While it is important to measure the potential improvements in this group’s
sleep patterns, key information regarding the patient’s perspective about what has
specifically improved is absenfc in the literature. The addition of the patients’ voices
would complement the current clinical research and increase our understanding of the
overall clinical situation as it relates to sleep disturbance (Rusinova, Pochard, Kentish-

Barnes, Chaise, & Azouly, 2009).
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While initial evidence supports DBS as a symptom management tool for PD sleep
disturbance, the main challenge is this evidence is limited in scope and provides only a
partial view of the patients’ experiences regarding this phenomenon. In addition, the
objective evidence supporting these claims has mainly been generated from
polysomnographic sleep study (PSG), which is not ea;ily accessible, as the primary data
source. In order to provide evidentiary support of the benefits of DBS as an effective
symptom management tool for sleep disturbance in this population further work must be
undertaken. Thus, the main purpose of this case study analysis was to explore the
phenomenon of DBS-PD sleep disturbance from a holistic perspective. The goal of this
exploration was to contribute to the existing knowledge surrounding potential sleep
benefits from this surgical intervention and investigate the patients’ experience as they
pertain to sleep health using readily accessible clinical tools. Addressing these goals will
assist in drawing attention to the significant clinical and quality of life challenges that
sleep disturbances pose for this group. The study findings may also contribute to the
development of DBS-PD patient assessment strategies, sleep interventions and support
PD research as a whole.

Research Study Questions

The following questions were developed to address the study objectives:

1. Does DBS provide a symptom management strategy for sleep disturbance in the

Parkinson’s disease patient population?

2. Do the measurements captured by the Pittsburgh Sleep Quality Index (PSQI;

Buysse, Reynolds, Monk, Berman & Kupfer, 1989), the Parkinson’s disease
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Sleep Scale (PDSS; Chaudhuri, Pal, DiMarco et al., 2002), and actigraphy relate
to the patient perspective of their sleep and possible sleep disturbance?

3. How do the DBS-PD patients describe the experience of living with and
managing the phenomena of disease related sleep-disturbance throughout their
illness?

4. What factors do patients identify as influencing their sleep? .

5. What are the patients’ perceptions of how the factors influencing sleep have
affected their quality of life?

Assumptions

The presentation of the researcher’s assumptions facilitates an understanding of the
theoretical underpinnings of the research questions generated and the research
methodology. This declaration provides clarification of the theoretical and historical
perspectives particular to the researcher’s context of the study (Thorne, Joachim, Paterson
& Cam, 2002). Thus, this section situates the researcher within the context of the research

study.

The nursing paradigm encompasses the dynamic relationships between the
person, environment, and health and illness (McEwen, 2007). The assumptions within the
Theory of Symptom Management ([TSM]; Dodd, Janson, Faccione et al., 2001;
Humphreys et al., 2008) support this worldview. This theory, which will provide a
framework for this study, clearly states the following assumptions.

1. The study of symptoms is based on the gold standard of individual perception and

self-report.
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2. The symptom may or may not be present at the time but the potential risk for
development of the symptom is high.
3. Non-verbal patients can experience symptoms and their caregiver’s interpretation
of these symptoms is taken to be correct.
4. Symptom management strategies can involve individuals, communities, and
families.
5. Symptom management is a dynamic process (Kozuki & Froehlicher, 2003; Voss
et al., 2007).
Implied within the theory are the assumptions that individuals have a choice in
what symptom management strategy is attempted, that a partnership exists between the
client and health care provider, and effective symptom management requires an

understanding of all symptom concepts.

Therefore, the above assumptions based upon the structure and philosophy of the
TSM, in addition to the literature of DBS-PD effect on sleep disturbance, have been

adapted to this study as follows:
1. The DBS-PD population under study will have experienced a problem with sleep.
2. The use of actigraphy as a study method will be manageable by this population.

3. The clinical under-appreciation of patients’ sleep disturbance experiences has

affected negative symptom experiences and impacted quality of life.

4. The patients’ experiences with PD sleep disruption are complex and combined

ways of gathering information offer a more comprehensive approach to
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understanding the symptoms and symptom management strategies experiences

and outcomes for patients with PD-DBS.
Definition of Terms

The following is a list of terms encountered in this research thesis:

. Sleep disturbance can be categorized as either sleep deprivation resulting from an
inadequate amount of sleep or sleep disruption resulting from ﬁagménted sleep
during the night (Lee, 2003, p. 363).

. Sleep stages. There are three stages of NREM sleep, N1, N2, and N3 and one
stage of REM sleep (R). Wakefulness is considered a stage in the scoring of
human sleep (Silber et al., 2007).

. Non-rapid eye movement sleep (NREM) or synchronized sleep, has three stages
(i.e., Stages N1-N3) that progress through a continuum of sleep depth and arousal
potentials from light to deep or slow-wave sleep (Silber et al., 2007).

. Rapid eye movement (REM) sleep is typically characterized by EEG patterns
similar to those while awake, dreaming predominance, large rolling eye
movements, and muscle atonia (Carskadon & Dement, 2005; Silber et al., 2007)

. Actual sleep time is the amount of time determined by actigraphy that is scored as
sleep between sleep start and sleep end by the Actiware-Sleep algorithm (Mini
Mitter Company, Inc., 2003) .

. Sleep latency is the length of time needed for sleep onset after going to bed (Mini
Mitter Company, Inc., 2003).

. Sleep onset is considered under normal circumstances for adult populations, to

occur through NREM sleep (Carksadon & Dement, 2005, p- 14). During

L_—
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actigraphy use sleep start represents the time of sleep onset and is determined
automatically by the acti-watch as the first 10 minute period that no more than
one epoch is scored as mobile (Mini-Mitter Company, Inc. 2003).

8. Sleep efficiency is an index of the amount of time in bed that is spent sleeping
compared to the time spent in bed. The following formula calculates this
parameter (Mini Mitter Company, Inc., 2003).

Actual sleep time (100)
Time in bed

9. Wake time after sleep onset (WASO) is the calculated amount of time spent awake
after sleep onset. This may be from one main event or from a combination of
numerous events (Mini Mitter Company, Inc., 2003).

10. Actigraphy refers to the measurements of an individual’s movement from a
portable, small watch-like device that contains an accelerometer and data
processor. This unit detects and records trends in activity and rest patterns that
correlate to sleep wake patterns (Acebo & LeBourgeouis, 2006; Morgenthaler et
al., 2007; Sadeh & Acebo, 2002).

11. Polysomnographic Sleep study (PSG) is the continuous recording of specific
physiologic variables during sleep and typically records brain wave changes
(electroencephalogram), eye movements (electrooculogram), muscle tone
(electromyogram), respiration, heart thythm, (electrocardiogram), and leg
movements (Hirshkovitz & Kryger, 2005).

12. Artifact is the unwanted or irrelevant data that occurs because of extraneous
events such as when the actigraph is off the wearer or during times of heavy

activity, such as with exercise (Mini Mitter Company, Inc., 2003).

P E——
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13. Epoch is the time period that the actigraph accumulates activity counts before
saving collected data to memory and resetting to zero (Carskadon & Dement,
2005). The standard epoch length for the Actiwatch-64 is 30 seconds. This setting
will capture 2880 epochs per day for a maximum data collection period of 11 days
(Mini Mitter Company, Inc., 2003).
14. Sleep Fragmentation Index is a measure of the amount of interruption of sleep by
physical movement (Van den Berg, Miedema, Tulen, Hofman, Neven & Tiemeir,
2009) calculated by summing the minutes moving percentage with the minutes
immobile percentage (Mini Mitter Company, Inc., 2003).
15. Wearing-off can be defined as a generally predictable recurrence of motor or non-
-motor symptoms that precedes a scheduled dose of anti-parkinsonian medication
and usually improves with anti-Parkinsonian medication (Stocchi, 2006).
Summary
In conclusion, sleep disturbances are a significant non-motor problem for those
affected by PD that the health care team has not fully recognized. The recent
development and utilization of DBS for the control of PD related motor symptoms may
also provide an ameliorating effect on the sleep disturbances experienced in this
population. In order to understand sleep disturbance in PD, and specifically the impact of
DBS on this phenomenon, further knowledge is required. This study attempted to address
this knowledge gap by combining a variety of approaches to explore the potential benefits
of DBS for sleep disturbance. These approaches will combine quantitative and qualitative
methods to complement the existing knowledge in this area and fully depict the patients’

experiences.
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Chapter Two: Review of the Literature
Introduction
The purpose of this chapter is to provide a review of the literature surrounding the
phenomenon of sleep disturbance as it relates to the DBS-PD population. The Theory of
Symptom Management ([TSM]; Humphreys et al., 2008) is a deductive mid-range theory
and provided the framework for facilitating the information process related to this
complex topic by: guiding the literature review to clarify the purpose of the study,
providing rationale for the chosen study methods, and guiding the discussion of the
findings. In the current chapter, a brief overview of the theory precedes a review of the
literature that informs the current research. With the exception of seminal works,
literature for this review was gathered from PubMed, CINAHL and Scopus, and limited
primarily to articles published from 1995 onward.
Theory of Symptom Management
The Theory of Symptom Management (Humphreys et al., 2008) is a deductive
mid-range theory directly based upon its predecessor, the Symptom Management Model
(Dodd et al., 2001). The original Symptom Management Model (Larsen, Carrieri, Dodd
et al., 1994) focused on three symptom concepts, the symptom experience, symptom
management strategies, and symptom outcomes. Dodd et al. (2001) expanded the
conceptual model to incorporate the nursing worldview concepts of person, health and
illness, and environment (see Figure 1). This last revision has become the present theory
that exemplifies the symptom management process as a multifaceted and complex
process (Linder, 2010) supported by a multi-modal approach (Caldwell & Miaskowski,

2000; Voss et al., 2006).
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) The TSM has had diverse applications to nursing research that have helped to
establish its growth and acceptance from a model into a theory (Humphreys et al., 2008).
Examples of relevant research applications are: paediatric sleep disturbance secondary to
cancer (Gedaly-Duff, Leek, Nail, Nicholson & Johnson, 2006), the sleep patterns of
battered women (Humphreys, Lee, Neyla & Marmar, 1999), chronic disease management
related to HIV (Eller, Corless, Bunch et al., 2005; Spirig, Moody, Bateguay & DeGeest,
2005) and depression (Heilmann, Coffey-Love & Frutos, 2004). No evidence was found
to support application of the theory to the study of sleep disturbances in patients with PD
or DBS-PD, use in clinical practice, or use in quantitative studies with the exception of

one, mixed methods research study regarding caregiver sleep in oncology (Hearson,
2007). Thus, this limitation in the application of the theory provides an excellent
opportunity to use the theory in a new way. This will enhance our knowledge of the
symptom experiences of PD related sleep disturbances and the possible benefits of DBS
as a symptom management strategy.

Figure 2.1 Theory of Symptom Management
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A symptom, as defined by the TSM, is the subjective experience reflecting
changes in a person’s biopsychosocial function, sensation, and cognition. In contrast, a
sign, such as the development of a unilateral arm rest tremor in PD (Hobson, 2003), is an
abnormality which is indicative of disease and detectable by the individual or by others.
The combination of signs and symptoms leads individuals to seek health care and guides
health care providers in their assessment and detection of changes to health. A failure on
the part of either party to recognize the symptoms or the impact of the symptoms, or
implement appropriate symptom management can negatively influence an individual’s
participation in meaningful activity and decrease his/her quality of life (Dodd et al. 2001;
Larsen et al., 1999). Therefore, by using the concept of symptoms to guide the literature
review surrounding DBS-PD sleep disturbance, there is the opportunity to comprehend
the patients’ experiences. This will provide the opportunity to gain further knowledge to
expand assessment strategies such as the use of actigraphy, predict outcomes based upon
interventions such as DBS, and provide opportunities to educate health care providers and
patients regarding this phenomenon.

Within the TSM there are three concepts that influence an individual’s unique
symptom experience. These are the subjective symptoms experience, symptom
management strategies, and the outcomes of symptom status that are encompassed by the
three domains of nursing: person, environment, and health and illness. Understanding
these three symptom concepts provides context for the application of the theory as it
applies to the methods of this research as well as future discussion of the findings.

The symptom experience is comprised of the relationships between the perception

of symptoms, the evaluation of symptoms, and the subsequent response. In regards to the
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symptom experience the gold standard of evaluation is an individual’s subjective view
through a combination of perception, evaluation, and response to the noted symptoms
(Ahlberg, Ekman, Wahlgren & Gaston-Johannson, 2004; Dodd et al., 2001; Larsen et al.,
1994). While the subjective evaluation of symptoms is a cornerstone of the theory, this
concept also incorporates the use of objective indicators that provide the means for health
care providers to assess individual experience in measureable and standardized ways.
This dual assessment ability increases the breadth of understanding of the symptom
experiences and decreases the potential for health care providers to place their own values
on the symptom experience (Stevens, 2000).

The second concept, symptom management strategies, facilitates the development
of specific and measureable interventions based on patient centered goals (Dodd et al.,
2001; Trygstad, Bucher & Dowling et al., 2002). This concept includes the relationships
established between patients, families, and the health care system.

The third concept, outcomes of symptom status, is determined through a combined
or sequential assessment of the management strategy on the symptom experience. This
concept includes seven outcome measures: functional status, self-care, costs, quality of
life, morbidity and co-morbidity, mortality and emotional status (Ahlberg et al., 2004:
Dodd et al., 2001).

The Physiology of Human Sleep

Sleep is a multi-phasic process that makes up about one-third of a normal, healthy
individual’s life. It is an “altered state of consciousness from which a person can be
aroused by sensory or other stimuli, which distinguishes it from coma” (Barker, 2008, p-

200). In order to appreciate the experience of sleep disturbance in patients with PD or
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DBS-PD, a basic understanding of the behavioural and physiological characteristics of
sleep is required.

There are characteristic beha\/-iours and physiological changes associated with
sleep. These behaviours include: periods of sleep follow periods of wakefulness (Cluydts,
De Valck, Verstraten & Theys, 2002; Craven, 2003; Lack & Wright, 2007; Page, Berger,
& Johnson, 2006; Richardson, 2005), the eyes are‘normally closed and the individual is
usually recumbent (Craven & Hirnle, 2003; Dement, 2005), the muscles relax and
purposeful muscle movements diminish (Craven & Hirnle, 2003; Lee, 2003). Some of the
physiological changes associated with sleep include: a slowing of brain wave activity
(Carskadon & Dement, 2003; Dement, 2005; Lee, 2003; Tobler, 2005), a decreased
variability in heart rate, the development of a rhythmic and deeper respiratory rate,
decreased body temperature (Lack & Wright, 2007; Lee, 2003), and a decrease in saliva
and urine production (Franzini, 2005).

The development and maintenance of sleep patterns are a result of complex
interactions between biological functions of the brain. Sleep occurs when stimulation
switches from the posterior hypothalmus to the anterior hypothalamus with a
simultaneous change from sympathetic to parasympathetic regulation. This change causes
a dampening of wakefulness stimulation provided by the reticular activating system (Lee,
2003; McGinty & Szymusiak, 2005). These sleep processes are synchronized by a
complex cycle of neurotransmitters (e.g. dopamine, hypocretin, serotonin and melatonin),
thermoregulation, and sensory inputs interpreted by the brainstem, thalamus, and

diencephalon (Jones, 2005).
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The circadian rhythm system and homeostatic sleep drive provide a further
influence to sleep patterns (Figure 2.2). These two processes maintain the rhythmical
process of sleep and wake cycles and are a property of all higher forms of life. The
circadian rhythm is regulated by the suprachiasmatic nuclei (SCN), the principal time-
keeper of the brain (Hastings, 1998), and is primarily influenced by the 24-hour cycle of
light and dark (Richardson, 2005). Complementing the circadian rthythm system is the
homeostatic sleep drive. The homeostatic sleep drive is the gradual increase of the need
to sleep in response to prolonged wake time. Conversely, with the appropriate amount of
sleep to restore wakefulness, the need for sleep diminishes (Richardson, 2005; Sack,
2002).

Figure 2.2 The Circadian Rhythms and Homeostatic Sleep Drive
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The two-process theory of sleep involving the homeostatic process (s) and the circadian process (c) with sleep time represented by the
striped segments. Reprinted with permission from, Chokoverty, S. (1999). Sleep Disorder Medicine, (2, ed., p.143). Boston:
Butterworth-Heineman.

Sleep is divided into two cyclical states, non rapid eye movement (NREM) and
rapid eye movement (REM) with each of these states having characteristic properties on
electroencephalogram (EEG; Culebras, 2002). NREM, or synchronized sleep, has three

stages that progress through a continuum of sleep depth and arousal potentials from light
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(Stages N1-N2) to deep or slow-wave sleep (Stage N3; Silber et al., 2007). During
NREM sleep, brain function maintains physiologic regulatory functions with maintained
muscle response (Carskadon & Dement, 2005). In contrast, REM sleep (Stage R) is
characterized by EEG patterns similar to being awake, dreaming predominance, large
rolling eye movements, and with the exception of select muscle groups involved with
respiration, vision, and reproduction, there is generalized muscle atonia (Culebras, 2002;
Silber et al., 2007).

Sleep is a dynamic process throughout the life-span that is affected by numerous
factors such as age, stress, and gender. In the first year of life, the stages of sleep are less
defined, with the sleep cycles being divided over a 24-hour period rather than being
consolidated into night-time (Collop, Salas, Delago & Gamaldo, 2008; see Figure 2.3).
Additionally, in the first year there is a predominance of active sleep, similar to REM,
that shifts to a slow-wave sleep (SWS) predominance during the second year (Figure 2.3;
Collop et al., 2008; Lee, 2003). During the second decade of life, the amount of time in
SWS begins to decrease and this change continues as age increases (Collop et al., 2008).
Further sleep pattern changes experienced by the older adult include decreased sleep
efficiency, the development of circadian rhythm changes (Ancoli-Israel, 2005; Vitiello,
2006), and a weakening of the homeostatic sleep drive (Collop et al., 2008). During sleep
study research of young, middle-aged and older-adults (N=50) completed by Campbell
and Murphy (2006) age related changes to sleep length were identified. In particular, two
findings were significant: that the older adults slept less than the younger adults did and

that the older adults had absences of REM or the later stages of NREM (i.e., N3) sleep.
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Figure 2.3 A Representation of Sleep Stage Predominance in Relation to Age.
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The literature also supports specific changes to sleep related to gender. In general,
women have better sleep quality when compared with men that is evidenced by longer
sleep times, shorter sleep-onset latency, and higher sleep efficiency (Berg et al. 2009;
Bliwise, 2005). Notwithstanding this comparison, women generate more sleep-related
complaints than men (Berg et al., 2009; Bliwise, 2005; Krishnan & Collop, 2006) even
when other variables, such as sleep behaviours and pharmacotherapy, are controlled for
(Edéll-Gustafson, Svanborg & Swahn, 2006). The literature further suggests that these
sleep related changes have a strong link to differences in sex hormones. These sleep
changes increase with the onset of puberty and are further affected by the female
menstrual cycle (Bliwise, 2005). Berg et al. (2009) noted that these changes continue post

menopause and that may also be affected by individuals’ sleep hygiene habits.
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The stress that individuals experience is also a strong influence on sleep. Stressors
may include one of or a combination of psychological, physical, personal, or
environmental components that can play a role in disrupting sleep patterns (Lee, 2003).
Stress causes wide-spread changes to the physiological maintenance of the human body
that can negatively affect individuals’ abilities to cope with daily living (McCance,
Forshee & Shelby, 2008). Stress responses alter sleep by affecting the neurochemical
matrix that supports sleep (e.g., altered norepinephrine, histamine, and serotonin levels)
and often cause hyperarousal (Lee, 2003).

Additional psychological variables, such as depression also play a role in the
maintenance of sleep wake patterns. Depression is one of the most common mood
disorders throughout the world, affecting almost all age groups (Takahashi, 2006). It is an
altered emotional state characterized by the following symptoms as listed in the
Diagnostic and Statistical Manual for Mental Disorders (DSM-IV-TR; 2000): extreme
sadness; cognitive changes such as forgetfulness or difficulty concentrating;
physiological changes such as anorexia or insomnia; and behavioural changes such as a
lack of motivation or social withdrawal. Current theory regarding the development of
depression supports a complex relationship between factors such as genetic
predisposition, environmental (e.g., stress), neurochemical balance (e.g., serotonin,
norepinephrine, and dopamine), and person factors (e.g., coping ability or other
comorbidity) (Takahashi, 2006).

Sleep abnormalities are commonly associated with depression and can include
such problems as difficulty initiating and maintaining sleep, a perception of not enough

quality sleep, and reports of disturbing dreams (Benca, 2005). These subjective sleep
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complaints in depressed patients are substantiated by PSG analysis of depressed
individuals showing changes to sleep patterns that include increased WASO, increased
SL, decreased TST, decreased SWS, and REM abnormalities (Benca, 2005). While
depression is common amongst the general population (DSM-IV-TR, 2000) it is also well
documented as a co-morbid symptom of PD, estimated at affecting 40-50% of the
population (Borek, Kohn & Friedman, 2006; Schrag et al., 2007). Further evidence
suggests that depression is also a potential complication of DBS-PD (Amik & Grace,
2006; Chang & Chou, 2006). Therefore screening for depression in the PD population is
vital.
The Symptom Experience of Sleep Disturbance in Parkinson’s Disease

The Response to Symptoms

Chronic sleep disruption affects individuals on a wide-scale and causes changes to
normal physiologic and social functioning. While the information regarding patients’
responses to sleep pattern disruption in PD is limited, there is a body of evidence
supporting the general negative impacts of sleep loss in this population. It is established
that the long term effects of sleep disturbances and sleep loss cause pathophysiological
responses (i.e., altered immune, metabolic and endocrine function, and the development
of co-morbidities); cognitive behavioural changes (i.e., fatigue, memory impairment,
difficulties with problem solving) (Hodgson, 1991; Lee, 2003); emotional impairments,
and social dysfunction (Culebras, 2002; Lee, 2003).

Despite the evidence supporting the benefits of healthy sleep patterns, in general,
maladaptive sleep behaviours do not receive significant clinical attention (Thorpy &

Adler, 2005). This is unfortunate because, as discussed, the ability to preserve healthy
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sleep patterns and habits promotes a wide-range of positive health and social behaviours
while not doing so has negative consequences such as increasing the risk of developing
comorbidities, worsening of present symptoms, and experiencing social dysfunction.
Therefore, sleep disturbance, when combined with the challenges of personal health care
already imposed on an individual with chronic illness, further stress an already fragile
individual.

While more research is occurring about the phenomenon of sleep disturbance in
PD there remains a scarcity of literature specific to the individual responses of PD. To
address this knowledge gap sleep disturbance literature from other chronic illness groups
will be considered. In one example, Brostrum, Strémberg, Dahlstrom and Fridlund (2004)
conducted a cross-sectional study of heart failure patients and found that sleep
disturbances significantly influenced almost all dimensions measured by the SF-36
quality of life measurement tool. Yngman-Uhlin and Edéll-Gustafson (2005) studied self-
reported sleep quality in a group (NV=55) of home peritoneal dialysis patients. From the
sample, 95% complained of sleep maintenance issues. The difficulties with sleep
maintenance were related to health and illness factors (e.g., pruritis), personal factors
(e.g., fear) and environmental factors (e.g., difficulty managing movement in bed). This
sleep disruption caused fatigue that limited individuals’ abilities to perform self-care
activities. As a result, 28% of the sample could not continue the study because of the
undue burden the documentation placed on them.

For individuals with PD, the impact of sleep disturbance, in addition to the
challenges imposed by the illness, can be devastating. Notably, sleep disturbance is

reportedly one of the five most distressing symptoms experienced in PD (Backer, 2006).
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There is a paucity of literature related to the experiential response of sleep disturbances in
PD and the lack of acknowledgment of this problem by clinicians is well documented
(Chaudhuri et al., 2007).

The first consideration of this symptom analysis is why PD sleep pattern
disruptions may occur and the existing literature consistently references that these sleep
disruptions are the resﬁlt of a combination of factors. Firstly, there are pathophysiological
changes to the brainstem and thalamocorticoid pathway (Dhawan et al., 2006) that alter
the brain’s neurochemical makeup of certain neurotransmitters such as dopamine and
hypocretin (Rye & Jankovic, 2002; Thannickal, Lai & Siegal, 2007). In addition there are
person factors such as age and coping skills; health and illnehss factors such as disease
severity, PD pharmacotherapy, and additional co-morbidities (Ancoli-Israel, 2005;
Freedom, 2007); and environmental factors such as living conditions and spousal support
(Adler & Thorpy, 2005; Freedom, 2007) that further impact an individual’s sleep.

The pharmacotherapy used in PD may play a large role in the development of
sleep disturbances. Standard in the treatment of PD is the use of levodopa in combination
with carbidopa (Sinemet®) to supplement dopamine to increase motor control.
Unfortunately, these medications lose efficacy and wear off throughout the day or night
and lead to what is conventionally called “on and off periods”. On periods relate to the
times when patients experience good mobility and response to medication. Off periods
related to impaired mobility (i.e., bradykinesia, rigidity, and tremor) and non-motor
symptoms experienced by patients with a non-optimal response to medication. The
experience of on and off periods is individual and takes a variety of forms (Miiller &

Russ, 2006) Further, the trend for some of these medications is that when used at low
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doses they may improve sleep but at higher doses can cause excessive daytime sleepiness
and/or sleep disruption from nightmares or hallucinations (Schwietzer, 2005). There is
also the suggestion that levodopa may change the architecture of sleep by altering REM
and SWS times (Schweitzer, 2005). Additionally, the other common PD pharmacological
agents such as the ergot dopamine agonists (e.g., bromocriptine) (Comella, Morrisey &
Janko, 2005) and non-ergot agonists (e.g., pramipexole, ropinirole), cause daytime
sleepiness while anticholinergic medications or those with anticholinergic side effects
(e.g., amantadine) can cause either sleepiness or insomnia (Schwietzer, 2005). Thus there
is increased debate over the relationship between PD, PD related sleep disturbance and
the role of the dopaminergic medications considering the prevalence of sleep disturbance
in PD (Romigi, Brusa, Marciani et al., 2005). Regardless, the fact is that PD prevalence
increases with age and the older adult has a higher chance of experiencing an age related
sleep change. These changes can be further compromised by pharmacotherapy and
should be an important clinical care concern.

PD Related Sleep Disturbance.

The literature is consistent regarding the common sleep disorders experienced by
individuals living with PD. The three main sleep disorders affecting this group are
parasomnias, insomnias, and excessive daytime sleepiness. In addition, this population
can also be affected by periodic limb movement disorder (PLMD) and restless leg
syndrome (RLS). Further disruption of sleep in PD may be related to other non-motor
symptoms such as those associated with autonomic dysfunction (e.g., nocturia and night-
time sweating); pain ( Jankovic, 2008), and comorbid depression, which is also reported

as another of the most well-known non-motor symptoms of this disorder (Chaudhuri,
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Healy & Schapira, 2006). The motor symptoms of PD will also play a further role in
sleep disturbance. The increasing severity of PD leads to more frequent sleep disturbance
that correlates to an increased need for pharmacotherapy to control motor dysfunction at
night (Dhawan et al., 2006).

REM behaviour disorder (RBD) is a parasomnia characterized by vigorous and
potentially harmful limb movements associated with dreaming in REM sleep (Adler &
Thorpy, 2005; Gjerstad, Boeve, Wentzel-Larsen et al., 2007). RBD is not a common
parasomnia in the general population, with a prevalence of less than 1% (Dhawan et al.,
2006) but in PD, there is a noteworthy increase of RBD, of up to 47% with a male
predominance (Adler & Thorpy, 2005; Dhawan et al., 2006). Schenk, Bundlie and
Mahwold (1996) reported in a longitudinal analysis of males, over the age of 50 years,
who were diagnosed with RBD (V=29) that 11 of the subjects were eventually diagnosed
with PD. Therefore, due to the high prevalence of RBD in PD, RBD is considered an
early diagnostic symptom potentially indicative of early PD related brain degeneration
(Boeve et al., 2007) and any indication of RBD requires clinical attention and follow-up.

The insomnias associated with PD include difficulties initiating and/or
maintaining sleep (Freedom, 2007; Pal et al., 1999). In a community based study of sleep
disorders in PD (N=89), Gjerstad, Wentzel-Larsen and colleagues (2007) reported
insomnia rates of 55%, with a slightly higher predominance for females (p<0.05). The
cause of these insomnias may be related to the pathophysiological changes within the
brain aggravated by a combination of person, environmental and health and illness factors

(Dhawan et al., 2006; Freedom, 2007; Pal et al., 1999; Thorpy & Adler, 2005).
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Periodic limb movement disorder (PLMD) and restless leg syndrome (RLS) are
common sleep related disorders in the older adult population and may occur together or
independently of one an;)ther (Brown, 2002). The characteristic behaviour of RLS is the
urge to move, usually the legs, during the evening and night. There is an underlying
discomfort associated with this disorder, such as the “creepy-crawlies”, that leads to
difficulty initiating sleep. Related to RLS is PLMD, which is the repetitive movement of
limbs once asleep causing sleep maintenance difficulties. The cause of each disorder is
poorly understood, but for both situations, dopaminergic medication is the most often
recommended treatment. Interestingly, in a study evaluating nocturnal sleep and daytime
sleepiness, Kaynak, Kisiltan, Benbir and Uysal (2005) measured an increase in RLS
symptoms associated with dopamine treatment. If this is established, those with PD may
be at risk for worsening of an underlying disorder or development of additional nocturnal
limb movement symptoms.

Excessive daytime sleepiness (EDS) is a problem of wakefulness and is the
overwhelming feeling of the need to sleep occurring during the day. At its most severe,
EDS leads to sudden onset of sleep or sleep attacks. This phenomenon is a significant
problem in PD, occurring in 15-22% of the population (Dhawan et al., 2006; Hobson,
Lang, Wayne-Martin et al., 2002; Ondo, Dat Vong, Khan et al., 2001) and related to a
combination of disease severity and pharmacotherapy (Arnulf et al., 2002; Dhawan et al.,
2006; Gjerstad, Alves, Wentzel-Larsen et al., 2006; Hobson et al., 2002; Tandberg,
Larsen & Karsles, 1999). Accordingly, due to this high prevalence in PD and the
potential negative outcomes to social function and personal safety, standard assessment

of EDS should be part of all PD related care.
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The Perception and Evaluation of Symptoms

The TSM states that the gold standard for understanding an individual’s
perception of symptoms is self-report but dependent upon the situation, the opinion of
caregivers is valid (Dodd et al., 2001). In addition, the theory recognizes that there is
often an overlap between what is understood from the individual’s perception or
interpretation of the symptom when compared to a quantitative evaluation of a symptom.
Unfortunately, in the realm of general health care, the clinical evaluation of sleep pattern
disturbance symptoms in patient care may be overlooked. This lack of attention may be
related to a combined lack of knowledge on the part of the patient and the health care
provider (Dodd et al., 2001) and is further substantiated in the literature surrounding PD
(Chaudhuri et al., 2002; Jankovic, 2008).

While self-report may be the gold standard for assessing the perception of a
symptom there are drawbacks to using self-report instruments. These limitations include
the ability of an individual to adequately communicate what is being experienced,
combined with potential limitations of the tools being used for assessment. To combat
this limitation regarding reporting discrepancy, it is necessary that the tool is specific to
the symptom being discussed and treated. In relation to PD care, self-report tools are
being utilized to capture the symptoms associated with sleep disturbance in this patient
population. Presently, a commonly referenced tool is the Parkinson’s’ Disease Sleep
Scale (PDSS) developed by Chaudhuri and colleagues (2002). The PDSS shows promise
as an objective measure of sleep disturbance in the PD population despite initial results of
reliability and validity testing being inconclusive (Tse et al., 2005). To address this

concern, recent research undertaken by Perez-Lloret et al. (2009) used the PDSS to
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compare sleep evaluations in PD with sleep logs and actigraphy. Significant correlations
occurred between the PDSS and the sleep logs for sleep quality, daytime somnolence,
nocturnal psychosis, and nocturnal motor symptoms. The relationship increased between
the PDSS and sleep logs when patients presented with higher disease severity scores as
determined by the Hoehn and Yahr staging tool. Actigraphy results correlated
significantly with nocturnal psychosis and nocturia but were not as strong with the sleep
diary compared to the PDSS. Despite this outcome, Perez-Lloret and colleagues felt that
this study proved the validity of using actigraphy in the population in addition to the
PDSS. Therefore, the PDSS is establishing itself as a valid, disease specific tool for the
subjective assessment of sleep disturbance in PD.

The literature is consistent when referencing that the gold standard of objective
evaluation and diagnosis for most sleep disorders is polysomnographic study (PSG). PSG
analysis involves recorded and analysed measurements of brain function (EEG), muscle
movement (EMG), ocular movements (EOG), respiratory function, cardiac rhythm, sleep
onset, and arousals. However, the scoring and interpretation of these results takes trained
experts and access to a sleep monitoring facility (Carskadon & Rechtschaffen, 2005).
While portable units for home sleep studies are a recent advancement in sleep
monitoring, they are providing inconsistent results (Chervin, 2005). Thus, when a prompt
assessment of a potential sleep disturbance is required alternative and accessible methods
are required.

Fortunately, there are simpler and more accessible ways to objectively measure
the outcomes of sleep or sleep disturbances. Actigraphy is an activity measurement

device that contains an accelerometer within a small watch like apparatus that records
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trends in activity levels that can be correlated to wakefulness or sleep (Labyak &
Bourguignon, 2002). In normal healthy individuals, actigraphy has proven useful as a
diagnostic tool for detecting sleep (Ancoli-Israel, 2005: Cuellar et al., 2007) and the
evaluation or diagnosis of certain sleep disorders such as insomnia, circadian rhythm
disorders, excessive sleepiness, and RLS/PLMD (Ancoli-Isreal, 2005; Morgenthaler et
al., 2007). The literature supports that actigraphy correlates with PSG to identify sleep
and sleep disruptions (Cuellar et al., 2007; Koch et al., 2006) and that actigraphy is also
proving beneficial in special populations such as in paediatrics or those receiving
dementia care to identify sleep and activity patterns (Littner et al., 2003; Morgenthaler et
al., 2007).

In order to increase the validity of the actigraphic data gathered and control for
data artifact certain standards must be considered. These include the body placement of
the actigraph, the length of recording, and corroborating data evidence (Acebo &
LeBourgeouis, 2006; Sadeh & Acebo, 2002). The minimum recommended time for
actigraphy application is three days with seven days being preferable. The longer time
span for recording activity and rest patterns gives a fuller understanding of variations in
individual’s sleep patterns (Acebo & LeBourgeouis, 2006; Littner et al., 2003;
Morgenthaler et al., 2007). Another recommendation when collecting actigraphy data is
the completion of a sleep/activity diary to corroborate data (Lockley, Skene & Arendt,
1999; Morgenthaler et al., 2007).

The traditional placement of an actigraph is on the non-dominant wrist (Littner et
al., 2003). Initial research regarding valid alternative placement areas for special

populations such as in tetraplegia (Spivakm Oskenberg & Catz, 2007) is beginning but
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present research trials of alternative placement areas such as the ankle or trunk, led to
conflicting correlations between activity and rest patterns (Sadeh & Acebo, 2002). As the
use of actigraphy expands to include future special populations, the research into
validating placement will need to keep pace.

The expansion of research into the clinical application of actigraphy in special
populations is beginning to include movement disorders. Initially, there had been
questions about the ﬁtility of actigraphy in populations with movement disorders (Sadeh
& Acebo, 2002), but recent studies using actigraphy have been successful in furthering
the understanding of the PD experience (Comella, Mdrrisey & Janko, 2004; Katayma,
2001; Nass & Nass, 2009).

There is beginning research supporting the potential use of actigraphy for PD.
Comella, Morrissey and Janko (2004) studied PD patient (N=22) motor response to
night-time pergolide using actigraphy. This application helped to establish that night-time
pergolide significantly decreased median sleep efficiency (p <.049) and increased sleep
fragmentation (p <.034). Katayama (2001) used wrist-worn actigraphy in a PD
population (V=8) to determine the effects of dopamine agonist therapy on PD diurnal
motor fluctuations. In this research study, actigraphy assisted in determining which
participants had a stable response to dopamine throughout a 24-hour period versus those
who demonstrated dopamine related circadian changes evidenced by either afternoon
akinesia, morning akinesia, or wearing off. Therefore, Katayma determined that
actigraphy would be valuable in the assessment of individuals’ drug responsiveness.
Further argument supporting actigraphy in the PD population came from a study

determining the extent of PD night-time hyperkinesia completed by Nass and Nass
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(2009). They completed a comparative analysis between PD patients (n=17) and controls
(n=69) where actigraphy was used to record activity levels over a consecutive three day
period. This research concluded that there is a difference in circadian activity patterns in
PD when compared to a control group with the strongest change in circadian activity
occurring in the female population (n=8; p<.05).

In addition, actigraphy has the added advantage of portability, which allows
individuals to maintain natural sleep and wake behaviours within the comfort of their
home environments (Cuellar et al., 2007; Koch et al., 2006). A limitation of actigraphy
relates to the patient’s ability to manage the device and appropriately record information
on the accompanying sleep diary. Despite these potential limits, the benefits are many,
and actigraphy is appropriate for clinical use in the assessment for potential sleep
disruption (Koch et al., 2006; Littner et al., 2003).

To support the data acquired from actigraphy, sleep logs are a simple way for
individuals to record habitual sleep behaviours in real time (Spielman, Yang &
Glovinsky, 2005). In normal healthy adults there is significant correlation with
actigraphic data in the capture of sleep parameters such as SO, WASO and TST (Carney,
Lajos & Waters, 2004; Libman, Fichten, Bailes & Amsel, 2000; Lockley, Skene &
Arendt, 1999; Martin & Eastman, 2009). The patient typically completes these logs or
diaries over a two-week period to record bedtime, approximate SO, approximate
WASQOs, and final wake time (Malow, 2005; Morgenthaler et al., 2007).

A benefit of the sleep log is that it is better able to depict nocturnal variations in
sleep than a retrospective sleep questionnaire, and relies less on memory (Libman et al.,

2004). While these logs are straightforward, there are drawbacks. Firstly, patients may
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obsess about the information gathered by these logs to the point that they impair their
own sleep (Speilman, Yan & Glovinksy, 2005). Secondly, patients may over- or under-
represent their sleep habits due to a lack of awareness of actual time or a need to please
the researcher (Carney, Lajos & Waters, 2004; Wesetermeyer, Sutherland, Freerks et al.,
2007). Thirdly, individuals with PD may experience visual, sensory, and fine motor
difficulties that make completing written material difficult (Chaudhuri, Healy & Shapira,
2006).

Two of the most frequently used tools in the assessment of sleep disorders in the
general population are the Epworth Sleepiness Scale (ESS; Johns, 1993) and the
Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989). The ESS (see Appendix C;
Johns, 1993) was developed to screen for excessive daytime sleepiness as a symptom of
obstructive sleep apnea (OSA). Therefore, the tool is a measure of wakefulness; it rates
the propensity for an individual to fall asleep in eight scenarios during waking hours. The
ESS is utilized in the assessment of sleep disorders in areas beyond OSA (Brostrém,
Strémberg et al., 2004; Eliasson & Lettieri, 2007) including extensive use in PD,
including DBS (Arnulf, Konofal, Merino-Andreau, 2002; Chaudhuri et al., 2002; Iranzo,
Valledeoriola, Santamaria, Tolosa & Ruma, 2002). Therefore, this tool would be
appropriate for DBS-PD sleep disruption assessment and potential daytime impacts.

The PSQI (Buysse, et al. 1989) uses an interval scale to assess sleep quality. Ina
systematic review of 22 sleep measurement tools by Devine, Hakim and Green (2005),
the PSQI had the highest reliability, validity, and internal consistency of the sample. This

tool is also simple to use and there is access to accurate translations. The PSQI has also
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been used extensively in PD research, inclusive of DBS (Iranzo et al., 2002; Kaynak,
Kisiltan, Kaynak, Benbir & Uysal, 2005).

Depression is a common occurrence in PD that can have a negative impact on
sleep patterns. Depression-rating scales are commonly used in clinical practice but there
is conflicting information about which tools are best used in those with PD. In this end,
Schrag and colleagues (2007) undertook a systematic review of nine tools comn’ionly
used to assess depression in PD. Each tool proved valid and met the intended purpose to
either diagnose or determine severity of depression, but the widely used revised Beck
Depression Inventory (BDI-II) proved to be reliable and valid in the assessment for
depression in PD (Schrag et al., 2006). Therefore, using a tool that can accurately screen
for depression will be beneficial in understanding DBS-PD sleep disturbance.

Symptom Management Strategies for Sleep Pattern Disturbance in PD

The goal of any synmiptom management strategy is to prevent negative outcomes
via any one or a combination of biomedical, professional, or self-care strategies in a
present or potential situation. The nature of the strategies developed are based upon the
state of the science in order to provide evidenced based health management, teaching, or
assessment (Dodd et al., 2001; Larsen et al., 1999). In addition, the process of developing
symptom management strategies is a dynamic and goal oriented patient focused process.
Continual assessment is needed in order to evaluate identified symptom objectives and
plan accordingly when previously identified outcomes may not be attainable.

Two things are necessary for successful application of symptom management
interventions: the development of a relationship between the individual and the health

care provider as well as specific information regarding the intervention (i.e. who, what,
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where, when, why, and how much). Interventions can be a targeted application of
treatment to individuals or groups but can also use the individuals themselves as the
therapeutic intervention. Trygstad and colleagues (2002) used this aspect of person in an
environmental intervention study of group therapy for people with schizophrenia
experiencing auditory hallucinations. The group therapy setting facilitated the
development of new coping strategies surrounding the impact of auditory hallucination
through the interactions between expert and naive patients.

The treatment of sleep disorders is based on the signs and symptoms presented by
individuals or an underlying pathological cause, after a thorough sleep and physical
assessment. Factors to consider prior to initiating pharmacologic therapy include the
aetiology of the sleep disturbance and concurrent PD medications (Page, Berger, &
Johnson, 2006). Optimizing PD patient medications regarding timing, dosing and route is
important to minimize night-time side effects, support night-time movement, and

maximize daytime functioning. Other pharmacologic interventions to promote sleep can

be considered, but must be weighed against potential side effects and safety concerns
related to the risk older adults’ face when taking any sedating medication (Ancoli-Israel,
2005). As a result, when patients are using pharmacotherapy for an underlying sleep
disorder, frequent clinical follow-up is recommended to assess for any medication side-
effects and patient safety concerns.

Disorders such as insomnia, RLS, and parasomnias are often treated with
medication such as hypnotics and benzodiapzepines (Cuellar, Rogers, Hisgham & Volpe,
2007). Unfortunately, there is often significant costs associated with these medications

(Cuellar et al., 2007) and there is the increased risk of experiencing adverse reactions and
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side-effects when dealing with an aged population (Ancoli-Israel, 2005) as is generally
found in the PD population (Canadian Brain and Nerve Health Coalition, 2007). Other
sleep disorders, such as obstructive sleep apnea, often require technological intervention
and significant lifestyle modifications. These lifestyle changes, in part, have focused on
sleep hygiene and working with individual’s lifestyle patterns to promote rest in the
afternoon (Crabb, 2001).

Pharmacologic treatment of insomnias include the addition of one of the newer
benzodiazepine receptor agonists (e.g., zopiclone, zolpidem); they appear to be a
relatively safe option for the short-term treatment of sleep disturbances in the older adult
(Ancoli-Israel, 2005; Béphage, 2005). The side effects associated with this
pharmacological treatment include cognitive changes, daytime drowsiness,
hallucinations, and anxiety. Modafanil, a stimulant, is prescribed to promote wakefulness;
however, common side effects include mood changes, diarrhea, dry mouth, and
prolonged wakefulness (Cuellar et al., 2007). The treatment of RLS should include the
correction of any diagnosed underlying iron deficient anemia with iron supplementation,
which may ameliorate the symptoms of this disturbance (Lee, 2003). Treatment of PLMD
and ongoing symptoms of RLS may require additional pharmacotherapy, such as
dopaminergic medications (Montplaisir et al., 2005).

Non-pharmacologic interventions used in the treatment of sleep disturbance can
include light therapy, aromatherapy, sleep hygiene routines, and cognitive behaviour
therapy. Unfortunately, little research has been done to provide supportive evidence for
these strategies as best practice (Koch et al., 2006; Page et al., 2006). Overall,

interventions should promote the maintenance of circadian rhythms and improvement of

s i
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sleep hygiene. Suggested behaviours to support sleep hygiene include limiting caffeine,
smoking cessation, promoting daytime activity and exercise, avoiding prolonged napping,
using the bedroom for sleep and not work, maintaining a regular sleep pattern, eating
meals at regular times, and consideration of a light snack prior to sleep (Béphage, 2005).
Additional strategies to promote healthy sleep patterns may include establishing a ritual
prior to sleep, implementing relaxation therapy, and considering formal cognitive
behaviour therapy (Gunning & Espie, 2003). Consulting other members of the health care
team, such as occupational or physio-therapists can help to modify the patients” sleeping
environment to remove barriers and maximize individuals’ nocturnal movement
potentials. Further strategies include limiting environmental stimuli, blocking patient care
activities, and adjusting temperature to a comfortable level (Gunning & Espie, 2003).
Unfortunately, there is a lack of clinical evidence about how non-pharmacologic sleep-
symptom management strategies, other than cognitive behaviour therapy, can assist sleep
disturbances in chronic illness care (Gunning & Espie, 2003; Kc;ch, Haesler, Tiziani &
Wilson, 2006; Page et al., 2006). The literature offers little evidence supporting
alternative sleep management strategies in the general population or in PD, hence, this is
an area that requires further investigation for this population.
Deep Brain Stimulation

Deep Brain Stimulation for PD is a relatively new surgical procedure that assists
patients to gain improved motor control and decrease their reliance on medication for
control of these same symptoms. DBS-PD has the highest chance of success for those
who respond to dopaminergic medication (Benabid, Chabardes, Mitrofanis & Pollack,

2009). The mechanism of action of DBS is not well understood, but it is thought to work
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through a combination of processes leading to inhibition of overactive neural processes
due to loss of dopamine (Chang & Chou, 2006; Groiss, Wojteck, Sudermeyer &
Schnitzler, 2009). These processes may include overriding the pathological activity of the
basal ganglia, stimulating other dopamine producing cells in the brain, and potentially
stimulating other structures in the brain that were not previously considered as part of the
pathophysiological process (Moyer, Danish & Finkel, 2007).

Numerous studies have shown how the use of DBS has clearly improved quality
of life secondary to improved motor function for this patient population. While consensus
about the site for DBS implantation has not yet been reached, at this time, the
subthalamic nucleus (STN) is generally targeted. The use of thé STN is supported by
research done by The Deep Brain Stimulation-PD Study Group ([DBS-PD study group],
1999). During follow-up it was found that either the STN or the globus pallidus internus
(GPi) increased motor functionality (p<.001) but the STN site allowed for the greatest
decrease in dopaminergic medication. It is important for care givers and persons living
with PD to realize that DBS does not alter the progression of PD; the cognitive and
physical changes of the disease will continue as time progresses (Limousin & Martinez-
Torres, 2008).

Not all individuals with PD are appropriate for DBS surgery. There is consistent
evidence that several patient characteristics link to poor DBS outcomes and those are
poor dopamine response, advanced age, advanced stage of PD, dementia, frontal lobe
dysfunction, severe anxiety, or depression. To address these issues The Core Assessment
Program for Surgical Interventional Therapies in Parkinson’s Disease (CAPSIT-PD) has

established criteria to ensure the highest chance of successful outcomes for these
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individuals (Amik & Grace, 2006; Defer, Widner, Marié et al., 1999). These criteria
include:
1. A diagnosis of idiopathic Parkinson’s disease established by disease duration of at
least 5 years (Chang & Chou, 2006; Defer et al., 1999);

2. A positive response to levodopa (dopamine) because DBS is not effective for
symptoms that are unresponsive to levodopa (e.g., speech and postural instability;
Chang & Chou, 2006; Defer et al., 1999);

3. Incapacitating side-effects from levodopa therapy such as dyskinesia or rapid
on/off shifting that persist despite optimal medical management (Chang & Chou,
2006; Defer et al., 1999)

4. Age less than 70 years (Chang & Chou, 2006; Defer, et al. 1999);
Neuropsychiatric testing is required during eligibility screening to evaluate for underlying
dementia or other psychiatric illness that may worsen post-operatively or disallow safe
and adequate intra-operative assessment (Amik & Grace, 2006; Defer et al., 1999).

Despite positive outcomes DBS surgery is not without complications. There is
risk of infection, haemorrhage, equipment malfunction, and brain trauma (DBS-PD
Study Group, 1999). In addition, certain cognitive-behavioural abnormalities have been
known to develop following DBS. These impairments may manifest in areas such as
verbal memory, fluency, visuo-spatial relations, executive function, global cognition,
and worsening of depression (Amik & Grace, 2006). Should the development of one of
these abnormalities occur there would be an even wider symptom complex for this
population to attempt to manage (Amik & Grace, 2006; De Gaspari et al., 2006). Other

side-effects related directly to brain stimulation include dystonia, confusion, paresthesia,
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worsening of dyskenisa, dysarthria, double vision, cognitive changes, or behavioural
change (Amik & Grace, 2006). Normally these side-effects improve with time or with
adjustments to the stimulator’s settings.
Overall, DBS improves PD related motor symptom management (Antonini,
Landi, Mariani, DeNotaris, & Pezzoli, 2004; Cicolin, Lopiano, Cibetti et al., 2003;
Rodriquez-Oroz et al., 2005) and improves quality of life (De Gaspari et al., 2006;
Drapier, Raoul, Drapier et al., 2005; Lyons & Pahwa, 2005). These benefits prevent
changes that may otherwise occur such as a decreased participation in activities,
increased disability and potentially reduced quality of life (Askenasy, 2001; Martinez-
Martin et al., 2008).
In addition to improving motor control, there is a small but growing body of
literature suggesting that DBS can improve sleep disturbance or the sequelae of sleep

disturbance in PD. This improvement occurs in areas such as the ability to stay asleep,

feel rested upon waking, and maintain wakefulness during the day (Antonini, Landi et al.,
2004; Cicolin, Lopiano et al., 2003; Hjort, Ostergard & Dupont, 2003; Iranzo et al.,
2002). In a literature review, Antonini, Landi and colleagues (2004) found that DBS-STN
decreased EDS and increased sleep and sleep time but that there was no improvement to
either PLMD or RBD. In a small clinical trial by Iranzo and colleagues (2002; N=11), !
post DBS patients were monitored during sleep using polysomnography (PSG). The
study group was used as its own control, undergoing evaluation 1 week pre-op and 6
months post-op. The DBS sleep trial was limited by its small numbers but provided
evidence that there was an increase in sleep time (p<.001), improved sleep quality

(p<.002), faster sleep onset (p<.001) and improved efficiency (p<.001) compared to pre-
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treatment PSG values. Cicolin and colleagues (2003) undertook another small study
utilizing PSG monitoring (N=7) in DBS-PD patients. Similar to the results produced by
Iranzo, they documented significant improvements to sleep efficiency and sleep
architecture such as in the areas of increased SWS and REM sleep but found non-
significant improvements in daytime sleepiness. Another study of DBS-PD by Hjort,
Ostergard and Dupont (2003) did not use PSG for objective measurement but instead
used the subjective Parkinson’s Disease Sleep Scale (PDSS) to measure potential
improvements in PD sleep disruption. This clinical trial (N=30) compared a control
(n=10) and intervention group (n=20) and found significant improvements to PDSS
Scores in the intervention group (p<.022). The areas of significant improvement were in:
quality of sleep, difficulty in falling asleep, restless legs or arms, painful muscle cramps
or posturing, and tremor upon waking. DBS has been reported to negatively affect sleep
patterns due to imprecise electrode placement or from electrode stimulation parameters
(Merello, Cavanagh, Perez-Lloret et al., 2009; Monaco et al., 2004).
Outcomes and Symptom Status

This conceptual theme combines sequential or simultaneous assessment qf the
management strategy on the symptom experience or the symptom experience itself. This
concept includes seven outcome measures: functional status, self-care, costs, quality of
life, morbidity and co-morbidity, mortality, and emotional status (Ahlberg, Ekman &
Whalgren et al., 2004; Dodd et al., 2001). While this list is comprehensive, it is not
exhaustive of the potential assessment criteria related to the symptom and the identified -
experiences of the individual. The successful evaluation of the outcomes of symptom

management strategies occurs when a therapeutic relationship has been established
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between health care provider and the affected individual with clearly defined outcomes
(Dodd et al., 2001). When the symptom and its consequences resolve, the process of the
theory is complete; otherwise, further assessment and intervention should be ongoing
(Dodd et al., 2001).

Further limiting the ability to assess patient outcome and symptom response to
interventions is the role adherence, “whether the intended recipient of the strategy
actually received or used the strategy prescribed”, played in the scenario (Dodd et al.,
2001, p. 674). Adherence is an important indicator of patient focused care and reflects the
element of personal choice in the symptom management process. In the DBS-PD
population adherence is impacted by the patient’s compliance with the set electrode
parameters, medications, and health behaviours such as maintaining healthy sleep habits,
exercise regimens, and diet. Further complicating this scenario, and apart from traditional
thinking of adherence, would be the role or functioning of the DBS that could include
improper electrode placement or more drastically device failure. While this is not patient
adherence, it relates to the success of the surgical procedure and thus, the ability for the
patient to receive the treatment. An exemplar of this scenario was presented in a case
study by Monaco and colleagues (2004) when a woman post DBS experienced transient
insomnia related to incorrect DBS stimulation placement and parameters.

Specific to PD, many tools can assist with establishing outcomes related to the
factors identified within the theory and are commonly used in this disorder. Most
commonly used in the staging of PD is the Unified Parkinson’s Disease Rating Scale
(UPDRS; Goetz, et al. 2007). It is also an element of the DBS screening protocol

established by CAPSIT-PD (Defer et al., 1999). The Hoehn and Yahr (H&Y) Staging
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Scale (Hoehn & Yahr, 1967) is another commonly used tool used to define the stages of
PD. Although the H&Y is not clinically well validated, it correlates well with other tools
such as the UPDRS (Ramaker, Marinus, Stiffelbout & Hilten, 2002).

Recently, due to the increased interest in PD and sleep related disturbance, there
has been the development of disease specific sleep scales. The Parkinson’s Disease Sleep
Scale (PDSS) was developed by Chaudhuri et al. (2002) to address the high
predominance of sleep disturbance. The development of the PDSS used a
multidisciplinary approach in an attempt to create a tool that would fully capture the
subjective symptom experience in a quantifiable manner. This retrospective measurement
tool is composed of 15 items that asks patients or their caregivers to evaluate the
dimensions of quality of sleep, nocturnal non-motor symptoms, nocturnal motor
symptoms, and sleep benefit. A benefit of the scale is that it allows for either the
individual or caregiver to assist with completion for objective measurement supporting
the TSM mandate. During psychometric testing, the PDSS tool correlated highly with the
Epworth Sleepiness Scale (ESS). Tse and colleagues (2005) completed further
psychometric validation of this tool and reproduced similar results. The most significant
positive correlations, occurring as a result of this psychometric testing, focused on quality
of sleep, difficulty staying asleep, nocturia, sleep refreshment, and daytime dozing. The
researchers raised concerns about the semi-quantitative nature of the instrument and if
either mean or individual item scores should be used when focusing on individuals or
specific interventions. The authors also suggested expanding the PDSS to screen for co-
morbid sleep disorders that would influence potential therapy (Tse, Bartlen, Hzlbig et al.,

2005).
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Further research into the development of PD sleep measurement tools has been
undertaken by Martinez-Martin, Visser, Rodriquez-Blazques et al., (2008). As part of a
multimodal rating scale, the Scales for Outcomes in PD (SCOPA), this team completed a
comparative analysis of the Scales for Outcomes in PD Sleep Scale (SCOPA-S) and the
PDSS (N=187). These two scales were strongly correlated (r >0.6) and discriminated
between patient perception of sleep quality related to disease severity and duration. An
important result from this comparison is the substantiation that sleep disturbance
progressés in relation to disease severity. The authors did distinguish that while the PDSS
was more conducive to detecting nocturnal disability the SCOPA-S was better able to
measure daytime sleepiness in addition to nocturnal disability.

Further work is also being done to develop general non-motor scales that look at
the multi-system effects of PD. Askenasy (2001) proposed that the UPDRS be expanded
to detect sleep disturbance earlier in order to detect changes from treatment and disease
pathology that limits independence and decreases quality of life. The Non-motor
Parkinson’s Symptom Scale, developed in 2007, examines the symptom experience of
PD from a multi-system approach including the aspect of sleep disturbance. The NMSS-
PD has not undergone detailed psychometric evaluation but preliminary results show that
it may detect sleep difficulties with reliability (Cronbach’s = 0.6). The NMSS-PD also
correlated well with quality of life scores. Limitations to this initial study include a lack
of psychometric comparison and a lack of normal control subjects (Chaudhuri et al.,

2007).

e s e ————
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Summary

The spectrum of symptoms associated with Parkinson’s disease is a diverse
combination of motor and non-motor dysfunction. In the past, the majority of clinical
care and research attention was focused on the motor symptoms. From this interest, the
advent of DBS is proving to be successful in ameliorating much of the impact of the
associated motor issues of this disorder, subsequently extending the treatment course and
improving quality of life. Unfortunately, the non-motor symptoms of PD have not, until
recently, received the same attention despite the recently demonstrated negative outcomes
to health and quality of life associated with them.

It is interesting that there are claims that DBS can modify the impact of sleep
disturbance secondary to PD that are supported by a small body of clinical research
investigating sleep disturbance post DBS. Unfortunately, the small sample sizes used do
not give complete assurance to this claim. Further limiting the claims of improved sleep
benefits post DBS is a lack of replication of the evidence. Granted, this replication is
difficult to do when such research is resource intensive and a stable and reliable clinical
population would require a multi-centre study.

It is unfortunate that the holistic nature of sleep disturbance in this population is
not documented. As the interest in the non-motor symptom of sleep disturbance in PD
progresses research interest into the development and validation of new PD sleep
disorders assessment tools continues. The development of quantitative subjective
measurement tools will potentially be useful clinically but is hindered by a lack of
replication of completed studies, small sample sizes, and unknown usefulness post DBS.

Our limited understanding regarding the scope of sleep disturbance is influenced by a
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lack of evidence incorporating the domains of person and environment. Therefore, the
ability to gain further insight into the deeper meaning sleep disturbance has on an
individual would increase our understanding of the symptom experience.

Regardless of whether or not an individual has a DBS, the pathophysiological
changes of the disease will continue. A possible outcome with DBS is that the detﬁmental
motor symptoms might increase in severity again. Additionally, the non-motor symptoms
of the disease may play a greater role in future patients’ symptoms experiences. If, as
clinicians, we do not truly understand the breadth of the problem related to the sleep
disturbances, how can appropriate planning for symptom management actualize
intervention strategies? Overall, further research into this area would help to increase
knowledge in order to provide the development of evidenced-based interventions, the
investigation into non-pharmacologic interventions for sleep disturbance, and educational
strategies for the patient and health care team

In conclusion, the lack of research supporting the patients’ symptom experiences
regarding sleep disruption is an area where nursing can advance the science of sleep
symptom management for the DBS-PD individual. The challenge for the nursing
profession will be to keep the contextual foundation of person, environment and health,
and illness in mind when furthering the science of symptom management, and continuing
with education and research. Ultimately, the increase in knowledge surrounding sleep
disturbances of PD and potential outcomes related to DBS will improve our ability to
assess this patient population and develop possible interventions and evaluations that will

positively affect patient’s health and quality of life.
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Chapter Three: Methodology
Introduction

This chapter provides a comprehensive description of the design aﬁd methodology
used in this study. Information regarding the sample, setting, measurement tools, and
study procedures are included. In addition, the ethical considerations of the research are
addressed.

Research Design

Study Design

The original intention of this research thesis was to undertake a pilot research
study utilizing a mixed methods design with non-experimental and descriptive
techniques. It was felt that this avenue would support the complexity of the sleep
disturbance phenomenon in this population while supporting nursing’s word view (Happ,
Devito Dabbs, Tate, Hrcik & Erlen, 2006). Additionally, it was felt that this format would
help to identify potential confounding variables within this phenomenon, provide
justification for future research, and help to determine appropriate methods for assessing
sleep disturbance in the PD-DBS population (Polit & Beck, 2008a).

Unfortunately, during the recruitment phase of this research project only two
participants were recruited and completed the study protocol. Therefore, during
discussion with the thesis advisory committee, an alternative approach was developed
that would allow the researcher to utilize the information collected, support the
participants’ interest in this research, add to the literature surrounding this phenomenon,

and lead to completion of the research with meaningful outcomes.
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As McDonnell, James and Read acknowledged in their (2000) research paper
describing the practicalities of research, the act of research is sometimes driven by
pragmatic and theoretical considerations. Their belief is that, at times, there needs to be
flexibility in the research process to accommodate sudden and unanticipated hurdles. To
this end, the use of case study analysis was put forward as an alternative methodology
and there was unanimous agreement by the standing thesis advisory committee for this
amendment.

Case Study Research

Case study research is the in-depth analysis of a phenomenon or an entity that can
be comprised of individuals, families or groups (Creswell, p. 73). This form of research
had its early roots in the social sciences and is gaining popuiarity with nursing as a
practical way to study complicated health care related issues (Anthony & Jack, 2009).
Yin (2003) describes five key applications of this research: to explain causal link, to
describe, to illustrate, to explore, and to evaluate. Yin (1981) also states that there are two
distinguishing characteristics of this research strategy: that it examines a phenomenon in
its real-life context and the boundaries between the phenomenon and context are unclear.
Thus, this method of research is a practical approach to the complex phenomenon of
sleep disturbance in the PD-DBS patient population as many of the factors influencing
this area of concern remain unknown.

This method of research has been used in such areas of nursing as health status in
diverse age groups, community health, health policy, and education. In addition, Anthony
and Jack (2009) believe that this form of research may be an important component of

mixed-methods research as both can be used as an exclusive method of study or as part of
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a larger study (Anthony & Jack, 2009). In addition, this format “gives voice to the
powerless voice” which is a key component to this research project (Anthony & Jack,
2009) and was identified as a gap in this population from the review of the literature.

The limitations to case study research stem from the lack of a clear definition of
case study analysis and a lack of attachment to one specific research paradigm.
Researchers using this format acknowledge these limitations and the literature supports
diligence to sound and meticulous research procedures in order to compensate.

Triangulation is one method used to increase the rigour of the information
gathered by combining methodological strategies and simultaneously integrating
qualitative and quantitative data (Creswell, Fetters & Ivankova, 2004). Yin, who is
widely referenced in case study literature, states that the triangulation of data needs to
begin early in the planning phase to include the choice of the case as well as the
riumerous forms of data that can be gathered (Yin, 1981; 2003). The multiple forms of
data collected can include interviews, documents, and data collection tools (Creswell,
2007). The goal of having this diverse breadth of data is to amass converging evidence to
triangulate over a given fact for completeness of data (McDonell, Jones & Read, 2000;
Yin, 1999). Yin (2003) further expands on the attention to rigour by the researcher and
strongly recommends that the researcher’s interpretation of the data be based upon an in-
depth awareness of the study topic in order to include rival explanations of the data
obtained.

The method of data analysis further adds to the rigour of case study research. The
analysis can provide a case description, a sharing of thematic developments from

individual analysis, or cross-case comparison that combine into a detailed analysis of the
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eases (Creswell, 2007, p. 72; Yin, 2003). As well, the researcher must realize that the
analysis may be iterative as new details emerge but ultimately to let the facts speak for
themselves.

Numerous researchers’ feel that case selection in case study research is integral to
providing a sound research base and further adds to the rigour of this methodology
(Creswell, 2007; McDonell, Jones & Read, 2000; Yin, 2003). Yin (1999) identifies that
inadequate definition of the case leads to an inadequate representation of the findings and
when multiple cases are used, they may be incom‘parable. Therefore, Yin (1999) and
Creswell (2007) suggest developing a rationale for case selection based upon the
literature and developing a framework to operationalize data collection. In summary, the
sampling for case-study analysis is purposefuil but based upon a strict set of criteria
supported by the literature that allows for an in-depth study of the phenomena in
question.

While the original intention of this research was not feasible, the modification in
methods to case study analysis for this topic is supported by the literature and the
accompanying literature review; The new methods are complemented by the work
previously proposed and undertaken for the mixed methods paradigm. Further support
comes from an extensive literature review, a clear definition of case criteria based upon
inclusion and exclusion criteria that allowed for differing cases to emerge but within the
representative patient population, and methods that gathered a diverse amount of data.
Therefore, while the research format was required to be modified, all efforts have been

made to aid in maximizing credibility of this research.
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Further to the discussion of rigour is the concept of “bias”. Bias is defined as “any
influence that distorts the results of a study and undermines validity” (Polit & Beck,
2008). Some examples of where bias may occur are the researcher’s pre-existing
knowledge about the cases, the over-representation of a certain argument from the
literature, the researcher’s preconceived ideas about the phenomenon, the subjects’
participation, or as a result of to narrow a scope of data collection methods (Creswell,
2007, p. 115; Polit & Beck, 2008, p. 197-198; Yin, 1999). In this study design, numerous
ways to collect data have been proposed in order to assist in the triangulation of data
regarding sleep disturbance in this population. Throughout this study, attention was paid
to potentially over-represent findings supporting sleep disturbance. As well, particular
attention was paid by the researcher to her role as a research instrument, any
precdnceived ideas about possible sleep disturbances that the researcher may have had,
past clinical nursing experiences, and from the changes to the methodology. Thus, it is
felt that these methods will allow for rigorous research and an intensive understanding of
the patient’s experience.

Study Setting

This study was community based and restricted to Winnipeg and its close
bedroom communities. Participants were recruited from the Movement Disorders Centre
(MDC) located at Deer Lodge Centre (DLC) in Winnipeg, MB. This outpatient program
is responsible for all DBS-PD patient care and had a population base of approximately 40
DBS-PD patients at the time of study (R. Krcek, personal communication, November 25,

2009).




Sleep Disturbance & DBS 50

Sampling

Recruitment of subjects was purposive and undertaken by using a non-probability
convenience sampling method. This form of sampling would have proven useful to select
cases that may have represented this phenomenon more fully considering the change in
methods but the selection criteria for recruitment would have needed to be broader and
not only limited to the conditions set out within the inclusion and exclusion criteria . As it
stands, this method of sampling is known to be weak and prone to bias, either due to the
researcher having knowledge of the study participants or by individuals self-selecting
themselves due to a personal stake in the research questions (Polit & Beck, 2008b).
Fortunately, for this study, the researcher had little knowledge of this small population,
which decreased potential bias. Unfortunately, the proposed original sample size of 6-10
participants was not met, and the alternative sample of two based upon the revised
methodology was accepted for the case study analysis.

The original timeline for recruitment was three months, from June 2010 to August
2010. Due to limited success with recruitment that was affected by the seasonal timing of
recruitment and other factors, an extension for recruiting was made to the Education and
Nursing Research Ethic Board (ENREB) affiliated with the University of Manitoba.
Approval was given for this extension until October 2010 which allowed for a total
recruitment period of five months. Additional recruitment strategies were implemented
such as increased poster presence in the MDC clinic, further education and discussion
with the MDC staff responsible for recruitment, discussion and education with the Patient
Care Manager responsible for the department, an enquiry into a submission asking for

participants in the Manitoba chapter of the Parkinson’s Disease Society newsletter, and a
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personal appearance to disseminate study information at the DBS support group.

Unfortunately, these attempts were unsuccessful in garnering further potential subjects.

Inclusion Criteria

1.
2.

3.

7.

Aged 40 years and older

English speaking

A willingness to participate in the study

The ability to provide informed consent

Living at home

Having a primary diagnosis of Parkinson’s Disease

Minimum of six months post-operative DBS insertion

Exclusion Criteria

1.

2.

Experiencing technical difficulties with the DBS

PD medication change within the past month

. An inability to activate the actigraph watch either personally or with the

assistance of a caregiver

An inability to complete written material either personally or with the assistance
of a caregiver

A diagnosis of major depressive disorder

BDI-II scores higher than 28

Undergoing treatment for a sleep disorder with either continuous positive airway

pressure or bilevel positive airway pressure.
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Procedure
Sampling Strategies

Data collection began following ethical approval from the ENREB (Appendix A)
and site approval from Deer Lodge Centre as it applies to the MDC (Appendix B).

Information about the study and researcher contact information was provided
from a poster on display in the clinic (see Appendix C). In addition, a personal
appearance was made by the principal investigator (P.L;.T. Wells) at the DBS support
group in October 2010. This presentation included an overview of the study purpose,
possible benefits, and risks of the proposed research. In addition, potential interested
participants were able to ask questions about the research. The P.1.’s contact information
was made available to the audience from a poster handout and six copies of the consent
were left with the DBS staff nurse for potentially interested participants.

Once participants had completed the process of informed consent, a brief
demographic questionnaire (Appendix D) was completed as referred to in Table 3.1. Each
participant declined a second visit as outlined in the proposed format and asked to have
visit one and two procedures simultaneously. As both had non-significant scores on the
BDI-II and the MMSE this request was granted in order to decrease the burden on their
time. Participants next completed the following instruments: the PSQI, PDSS, and ESS.
After visit one, the P.I. arranged a time to meet with each participant for the remainder of
the study protocol, at a location of his or her convenience. At visit two, the participants
were provided with an actiwatch, instructed in its use, and required to provide a

competent return demonstration. At this time, each participant was provided with a sleep
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log. After three nights of use the watch and sleep diary were retrieved by the P.I. ata
mutually convenient pre-arranged time.

As per the protocol the UPDRS, H&Y, and S&E scores were obtained from the
patient chart by the researcher with assistance from the MDC clinic’s research nurse. This
step was taken to ensure that patient confidentiality was maintained.

At the final visit, a short interview occurred to gather further qualitative
information supporting the participant’s experience. The interview was expected to take
less than or equal to one hour; each ended up being completed in less than or equal to
thirty minutes. Unfortunately, during the interview for Case Two technical problems
occurred with the recording equipment that prevented an accurate recording of the
interview; field notes were written at the time and were used for analysis. Additional
benefits of this visit were that it allowed time to debrief the participant about any
concerns that they may have had from the research process and to offer reassurances that
they would be in receipt of research summaries.

The division of study procedures as outlined below was intended to decrease the
burden on participants in order to facilitate completion of the study protocol. As well,
each participant was given the opportunity to review their case presentation to make
comment upon the anonymity of the information, confirm their story and amend any
content. These summaries were provided to the individuals via e-mail and they responded
bapk in kind. For DBS001 a change was made regarding whom was living in the home at
the time and for DBS002 clarification was given regarding pre-DBS medication timing
and her living environment. The changes for each were identified by the researcher

within the case studies themselves.

R P —
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Table 3.1 Instrument Administration Schedule

Initial Participant time in
Study Task Meeting Day 1 Day 2 Day 3 minutes
Consent 4 20
. 10
Demographic quest. v
MMSE v 10
BDI-IT v 10
UPDRS/H&Y/S&E/DBS The gathering of these scores were ;
settings v consolidated into one site (MDC) 0
Patient chart visit
PSQI v 15-20
ESS v 5-10
PDSS v 10
Sleep Log v v v 60
Actigraphy v v v n/a
Qualitative Interview v 60 minutes
Interview .Summary 1-1.5 hours
Review

Note: MMSE= Mini Mental State Exam; UPDRS= Unified Parkinson’s Disease Rating Scale, H& Y= Hoehn and Yahr Staging Scale;
S&E= The Schwab and England Activities of Daily Living Scale; PSQI=Pittsburgh Sleep Quality Index, ESS=Epworth Sleepiness
Scale, PDSS=Parkinson’s Disease Sleep Scale, BDI-1I=Beck Depression Inventory-II.

Instruments
Patient Demographic Questionnaire
The patient demographic form (Appendix D), developed by the researcher,
collected information to accurately describe the sample. This information includes items
such as date of birth, marital status, year or age of PD diagnosis, year or age at time of
DBS implantation, and medication. In addition, this form collected items that assisted the
researcher to contact the patients for planning purposes. Personal identifiers were

separated from the data and each participant was assigned a study identification number.

NE—
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Six variables were examined during this case study analysis. These were
depression, sleep quality, excessive daytime sleepiness, sleep quantity, patient perception
of sleep quality, and PD disease severity. In addition, the cognitive state of each
participant was assessed as part of the screening process. The following tools supported
investigation of the identified variables in the investigation of DBS-PD sleep disruption
(Table 3.3).

The Beck Depression Inventory-II (BDI-IT

In order to screen for severe depression as an exclusion criteria and also provide
context to the individuals® health and illness the BDI-II (Appendix E) was used. This tool
is widely used and well validated. This self-administered 21 items measurement tool is
used to assess the psychological and physical characteristics of depression (Beck, Steer,
Ball & Ranieri, 1996; Beck, Steer & Brown, 1996; Schrag et al., 2007). Each item on the
scale is rated in severity, from either 0-3 (Barroso & Sandelowski, 2001; Beck, Steer,
Ball & Ranieri, 1996). The tool is straightforward and takes between 5-10 minutes to
complete (Aben, Verhey, Lousberg et al., 2002; Beck, Steer & Brown, 1996).

To increase the reliability of the BDI-II in PD patients, it has been suggested that
modified scoring parameters (Table 3.2) be used; similar to the scoring cut-offs
recommended for insomnia patients (Carney, Ulmer, Edinger,Krystal & Knauss, 2009)

and in post-stroke patients (Aben, Verhey, Lousberg et al., 2002; Schrag et al., 2007).
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Fable 3.2: BDI-II Scoring Guidelines

Total Score Depression Severity
0-13* None-Minimal
*14-19 Mild
20-28 Moderate
29-63 Severe

Note: *13/14 is suggested as consideration of potential indicators of mild depression in PD; Schrag et al., 2006

Barossa and Sandelowski (2001) have raised concerns that the BDI-II may not
accurately reflect the degree of an individual’s depression due to the social stigma
associated with depression. In addition, they felt that there can be difficulty with
participants understanding item responses when it is orally administered but other
researchers have found this method reliable (Aben, Verhey Lousberg et al., 2002; Beck,
Steer & Brown, 1996).

Therefore, it was felt that the BDI-II would be effective to screen for depression
within the DBS-PD population but extra time be allotted if oral administration was
needed (Barossa & Sandelowski, 2001). Additionally, it was expected that some element
of depression may exist in the study population therefore, scores indicating severe
depression (29-63) precluded individuals from participating in this study. If participants
had presented with a moderate level score of depression it would have been
recommended that they discuss this with their family doctor or MDS specialist.
Participants with severe scores would also have been encouraged to share this
information with the above mentioned health care providers. If patients had agreed that
this indication of depression should have been addressed, but they or a family member
were requiring assistance to make this call, the PI would have assisted with this step after

gaining the participants’ verbal agreement.
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The Pittsburgh Sleep Quality Index (PSQI)

The PSQI (Buysse et al., 1989; Appendix F) is widely accepted as a valid and
reliable retrospective measurement tool of sleep quality and patterns of a one-month
period (Carpenter & Andrykowski, 1997). Devine and colleagues (2007) completed a
clinical review of 22 sleep quality measurement tools and concluded that the PSQI was
the only tool that consistently correlated sleep quality to the clinical sleep situation. It was
shown to be reliable, valid, responsive, interpretable, and did not place undue burden on
the user. The PSQI also correlates with the ESS in the identification of sleepiness (Buysse
et al., 2008). In addition, numerous PD or DBS-PD studies have used the PSQI as part of
protocol and concluded that the tool is valid as a clinical instrument in this population.
(Iranzo, 2002; Kaynak, Kisiltan & Kaynak et al., 2005).

This 19-item measurement tool focuses on seven components of sleep that
include: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication, and daytime dysfunction. The total sum of
the components yields the number of significance. That is, a global PSQI score greater
than five is reliable for distingunishing between good and poor sleepers (p<001). A
benefit of the tool is that it normally takes approximately 20 minutes to complete while
the main limitation to its use relates to individuals’ ability to accurately report from
memory their sleep and sleep habits. Individuals’ literacy levels may also provide a
challenge for administration but the scale has proven to be valid with oral administration

that would overcome this limitation (Smyth, 2007).
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The Parkinson’s Disease Sleep Scale (PDSS)

The PDSS (see Appendix G) is a self-administered scale developed in response to
the high-prevalence of PD related sleep disorders (Chaudhuri, Pal, Di Marco et al., 2002).
The 15-item PDSS utilizes a ten-centimetre visual analog scale to measure the
dimensions of quality of sleep, nocturnal non-motor symptoms, nocturnal motor
symptoms, and sleep benefit. During psychometric testing, the PDSS tool correlated
highly with the Epworth Sleepiness Scale (ESS). Tse and colleagues (2005) completed
further psychometric validation of this tool and reproduced similar results although two
concerns were raised about the tool. The first concern was about the semi-quantitative
nature of the instrument and the second, was that more significance should be given to
individual item scores rather than mean scores. They also suggested expanding the PDSS
to screen for co-morbid sleep disorders that would influence potential therapy (Tse,
Bartlen, Hélbig et al., 2005). Overall, the authors contend that if VAS scoring is poor on
items 1 (overall quality of sleep), 14 (do you feel tired and sleepy when waking in the
morning), and 15 (have you fallen asleep unexpectedly during the day), then a referral for
further sleep assessment may be necessary. In general, a score of less than 90 is
significant or a single item score of less than six should suggest further formal sleep
assessment (Chaudhuri, Martinez-Martin et al., 2004). Therefore, this tool provides
screening for potential PD related sleep disturbances that may require additional
investigation.
The Epworth Sleepiness Scale (ESS)

The Epworth Sleepiness Scale (ESS; Appendix H) is widely used in research for

the quantification of an individual’s sleepiness. Johns (1993) developed the ESS to screen
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for OSA. This tool rates the propensity for an individual to fall asleep in eight scenarios,
each rated in severity from either 0-3. During clinometric testing of the ESS that
compared OSA and snoring, there were significant correlations between excessive
daytime sleepiness and oxygen desaturation, indicative of OSA. In addition, the ESS is
commonly used in the psychometric testing of other related sleep tools in the dimension
of sleep propensity (Chaudhuri, Pal & DiMarco et al., 2002) and sleep quality (Buysse,
Hall, Strollo et al., 2008). It has also proven effective in the identification of sleepiness in
other disorders like PD (Hagell & Broman 2007; Hobson, 2003).

This self-administered tool is simple to complete and score, taking less than 10
minutes to complete and interpret. From the eight scenarios the total score is calculated,
from 0-24 and provides an average score of the propensity to fall asleep during the day.
Ultimately, scores higher than 10 represent excessive daytime sleepiness and need further
investigation to determine the cause (Johns & Hocking, 1997). The main drawback to the
scale relates to the subject’s ability to remember accurately the historical situations
represented in the scale (Johns, 1991).

Actigraph

The literature supports the use of actigraphy in the PD and DBS-PD patient
populations contingent upon standards to ensure reliable data collection (Acebo &
LeBourgeouis, 2006; Littner et al., 2003). Therefore, participants in this research study
wore the actigraph for 3 days on their non-dominant hand. Dr. D. McMillan, an Associate
Professor at the University of Manitoba, Faculty of Nursing, and advisor to the P.I., made
an actigraph watch (Actiwatch 64, Mini-Mitter) and the accompanying computer analysis

software accessible to the researcher. Each participant was provided with written
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instructions of how to use the actigraph (see Appendix J). When required, care-givers
could be taught how to activate the actigraph watch if fine motor impairment or and
underlying difficulty with fingertip sensation exists with the participant but this was not

necessary for the two enrolled subjects.
Sleep Log

Supporting the recommended standards for actigraphy data collection participants
completed a sleep log (see Appendix J) for the three days and nights that they wore the
actigraph. The information gathered from the sleep log helped to correlate bedtimes to
sleep behaviours such as SO, WASO and TST. Due to the short time span of data
collection the sleep log was not effective in identifying patterns of aitered nocturnal

behaviours.
The Interview

To complement the quantitative data being collected, address the problem of past
clinical under-appreciation of any experienced sleep disturbance, and add to the breadth
of understanding surrounding this research topic, individual participant interviews were
done (see Appendix K). As the literature regarding case study research outlines, the
understanding of the case or phenomenon is best captured when the researcher has the
ability to use more than one form of knowledge acquisition. In addition, this form of
research allows researchers to work within their own paradigm of nursing. Questions
regarding patient beliefs, historical perspectives, cultural perspectives, and environmental
areas were asked. These interviews were audio-recorded by the researcher and took place

within the participants’ homes.
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The Unified Parkinson’s Disease Rating Scale (UPDRS)

The UPDRS (Appendix L) is a standard assessment for PD and provides |
individual context of illness severity related to disability. It is one of the most common
and reliable tools to rate the disability associated with PD (Goetz et al., 2003; Goetz et
al., 2007; Ramaker, Marinus, Stiggelbout & Hilten, 2002). Over time this scale was
developed by incorporating elements from other PD disability scales in order to provide a
“comprehensive but efficient and flexible means to monitor PD-related disability and
impairment” (Goetz et al., 2003). The intent was that this new global scale be used in
tandem with additional measures targeting the identified areas of concern (Goetz et al.,
2007). The UPDRS consists of four components that assess mentation, bebaviour and
mood; activities of daily living; motor impairment, and complications (Goetz et al., 2003;
Ramaker et al., 2002). There is a revised version of the UPDRS available now but testing
occurred with the older version as per the MDC. The researcher did not have the specific
clinical experience to administer the UPDRS and as a result the UPDRS score was
obtained from the MDC.

The Modified Hoehn and Yahr Staging Scale (H&Y)

The H&Y (Appendix M) developed in 1967, addresses the variability of patients’
presentation in order to assess the progression of the disease (Hoehn & Yahr, 1967). This
simple tool assists with the staging function in PD; quantifying the functional deficits and
objective signs of the disease (Goetz et al., 2004). The H&Y was originally developed as
a 5-point severity scale but underwent revision in the 1990s to include 0.5 increments for
some clinical trials (Goetz et al., 2004). The modified version was used in this study. The

H&Y remains universally used to depict PD severity. It is quick to complete, practical,
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and can be administered by a wide-variety of health care professionals. The score also
relates to disease severity and can be a prognosticator of disease progression (Goetz et al.,
2004).

The Schwab and England Activities of Daily Living Scale (S&E)

The S&E (Appendix N) is a standard tool in the assessment of PD where 100%
represents complete independence and 0% represents a vegetative state (Schwab &
England, 1968). While the S&E is widely used and accepted as valid and reliable in the
assessment of PD there is little literature supporting its use (Ramaker et al., 2002).
Because it is part of the assessment criteria of the MDC PD patient population it was
included as part of the demographic criteria for the participants and the score was
gathered from the MDC patient chart concomitantly with the H&Y and UPDRS scores.
Permission to use this tool was attempted, the authors are deceased and there is no further
contact information.

The Mini-Mental State Exam (MMSE)

The MMSE (Appendix O) is a short and reliable tool to asses the cognitive state
of individuals and can be completed in less than 10 minutes (Folstein, Folstein &
McHugh, 1975). It concentrates on the cognitive aspects of mental function but excludes
questions concerning mood, abnormal mental experiences and forms of thinking. This
tool is widely familiar and recommended in the assessment of cognitive state in PD
(Nazem et al., 2009; Ong, Seel, Carne et al., 2005). Due to its wide acceptance this tool
was deemed to be useful to ensure that individuals’ cognitive state was intact for

inclusion into this research study. While participants may have had a MMSE score on
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their patient record, it may not have been current, and therefore, each participant was
required to complete the MMSE as part of the inclusion criteria for this study.

One difficulty anticipated with the application of this tool was related to the
participants’ ability to complete the copy design portion of the assessment secondary to
any fine motor or sensory impairment affecting the individual. This was addressed on a
case by case basis within the parameters provided within the literature (Crum, Anthony,
Bassett & Folstein, 1993; Folstein, Folstein & McHugh, 1975) and neither case had

difficulty completing this test task.
Ethical Considerations

A thesis committee was convened that included a thesis supervisor affiliated with
the Faculty of Nursing, an internal faculty member affiliated with the Faculty of Nursing,
and an external member from the Faculty of Medicine, University of Manitoba, with a
specialty in movement disorders. Approval from the committee to proceed with this study
was granted after a thesis proposal defence and attention to recommended modifications
already addressed in the above areas of the protocol. Additional permissions were given
from the University of Manitoba’s Education and Nursing Ethics Review Board
(ENREB) and Deer Lodge Centre. No study procedures were undertaken until all above
permissions were granted in full. Pursuant to the original approval additional approvals

were given by both the committee and ENREB for the amended procedures.
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Informed Consent and Confidentiality

A written consent (see Appendix Q) was obtained from each participant prior to
data collection. Each consent was coded using a study identification number to protect
the individuals’ identities and a copy of this consent was provided to participants for their

records.

All demographic information has been kept in a locked cabinet in the
investigator’s home and stored separately from the data collection tools during the time of
analysis. This information has only been accessible to the researcher but parts of the data
have been shared with the thesis advisor as required for learning purposes. The
participant interview was transcribed using a transcriptionist whom had signed a Personal
Health Information Act (PHIA agreement). Personal identifiers were removed from the
interviews and participants were offered the opportunity to review their interview
transcripts for completeness as well as assurances that personal identifiers were removed
but both declined. Each participant reviewed a copy of their case study to ensure personal
identifiers were removed and for personal interest regarding their health situation. Each
subject gave approval to use their respective case with minor modifications that have
been previously mentioned. That being said, there may be the potential that either case
may be identifiable by their health care team as this is a fairly small population and well

known to the team members.

Electronic data was backed-up onto a password protected USB thumb drive. In
addition, information stored on the researcher’s computer is password protected.

Actigraphy data was downloaded onto Dr. McMillan’s computer where the relevant

T —
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analysis software resides; this data is only identifiable by study number. In addition, Dr.
McMillan’s computer is password protected and contained within a locked office. Data
will be kept for no more than 5 years and then destroyed using a confidential waste
disposal system and at that time the USB thumb drive will be destroyed. The audiotapes
of the interviews will be destroyed once the research thesis has been successfully
defended and they are no longer needed. Upon a successful thesis defence, Dr. McMillan
will store the related study material in her locked office located at the University of

Manitoba.
Participant Involvement and Potential Risks

There was no deception or coercion involved in the recruitment to the study or
with the administration of study tools. Subjects were thanked for their participation with a
small honorarium of a $20.00 gift card to Safeway. It was correctly estimated that the
total time for participation, excluding actigraphy, would be approximately two hours. If
participants chose to review their transcripts an additional 1.5 hours would have been
expected. There were no significant risks anticipated from participation in this study and
the main burden may have been from wearing of the actigraph and possibly limiting
participation in strenuous activity while wearing it. At all times every effort was made to
provide support to the participating individuals by scheduling a phone follow-up on day

one, at a preselected time, and on other days if required to answer questions.

Further support to the participant’s involvement and addressing potential health
concerns has been provided in regard to their study outcomes. Each participant has been

provided with a copy of their case study, as previously mentioned. In addition, each was
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given a copy of the study summary. This summary has identified areas of concern that

would be recommended for follow-up with their respective MDC team.

Data Analysis

Since the study format changed so did the methods of analysis. To assist with data
analysis and results reporting the framework of the TSM will be followed. Speziale
(2003) states that the goal of data analysis in qualitative research is to provide a full
understanding of the research participants’ experiences and that the responsibility of the
researcher is to analyze and present the data in a manner that brings life to the
phenomenon in question. Unfortunately, the analysis of case-study evidence is noted as
being the least developed piece of this research format (Yin, 2063). In order to support
the trustworthiness of the findings of this research, four concepts were considered. These
are credibility, dependability, confirmability, and transferability (Speziale, 2003).

The process of this analysis was an iterative one, working with and between the
sets of data gathered. Specific to the interview and field notes, each case was individually
analyzed and Case One’s interview was read numerous times to see if any particular
category emerged beyond those developed from the research questions. From this
analysis an idea or concept developed that takes into consideration her poor sleep quality
and it effects on her life did emerge. It is unfortunate that Case Two’s interview was not
successfully recorded to add further depth at this stage. From this analysis it could not be
clearly stated that a particular concept or idea emerged regarding the phenomenon in
question. During the individual analyses, in order to add to the credibility and
trustworthiness of the findings, participants were able to review their case and make

comment about the information shared.
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The cross-case synthesis approach was then used between the two cases, keeping
in mind Yin’s (2003) approach of thinking about theoretical perspectives and rival
explanations while developing the case description. This format tends to provide a more
robust analysis than analysing a single study and is recommended when using two or
more cases. It is noteworthy to remember that each case was treated individually in the
analysis. Analysis was based upon the categories from the predetermined research
questions but despite this predetermined agenda, there was enough information gathered
from the data to help determine similarities and differences between the cases (Creswell,
2007). This method of analysis was also used when analyzing the interview data by using
the predetermined research questions similar to the method of directed content analysis
(Hshieh & Shannon, 2005). Reflecting back to Yin’s criteria for case study analysis
(2003), four of the five applications were addressed. The main application from the
analysis was that descriptions of the cases and the experience were provided. In addition
the phenomenon was explored and provided an illustrative example of the effects of sleep
disturbance in two scenarios for this population. Therethere was also an evaluation of the
data gathered that further supported the description of the phenomenon. It cannot be said
that this analysis provided a true representation of causal links of the factors affecting
sleep disturbance and their outcomes, this being in part due to the complexity of the
phenomenon. Further input from the thesis advisor, throughout the analysis regarding
confirmation of themes and the contextual support information was done. Input from
members of the thesis committee was also sought to ensure that the information imparted

made sense and imparted correctly based upon their area of expertise. Overall, the
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interview data provided context to the case and support while answering the research
questions.

At certain points throughout the discussion, the patient perspective was included
as exemplars while other information was woven among the case descriptions to provide
background information and further context to situations. Had both interviews been
successfully transcribed, further attention to expanding or developing the categories of
interest beyond the research questions may have occurred.

Summary

This case study research explored the phenomenon of DBS-PD sleep disturbance
by using a combination of subjective measures and objective data collected from
actigraphy in order to contribute to the existing knowledge in this area and addressing the
previously identified research objectives. By using the TSM as a framework for analysis,
a complete picture of the patient experience is presented that helps to further expand the

understanding of this phenomenon.




Sleep Disturbance & DBS

Table 3.3 Research Design Summary Incorporating the TSM
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Concept

Hypothesis

Tool Level of Measurement

TSM

Subjects

Parkinson’s disease

Depression

Sleep Quality

Daytime Sleepiness

Sleep Quantity

Clinical
underappreciation of
sleep disturbance

That the DBS-PD
patient population
recruits have a
variety of societal
backgrounds.

That PD severity
correlates to the
presence and
severity of sleep
disturbance.

In those with DBS-
PD there is a strong
likelihood of
experiencing
depression.

That the DBS-PD
patients have
experienced a
change in the
quality of their
sleep since having
the DBS implant.

For patients with
PD and with a sleep
disorder there is a
strong likelihood
that daytime
sleepiness is
experienced.

That the DBS-PD
population is
sleeping sufficient
amounts.

Among the DBS-
PD patient
population there
has been little
appreciation of the
difficulties
experienced
secondary to sleep
disturbance.

Nominal, interval, and
descriptive

Demographic
questionnaire

Ratio
UPDRS
H&Y
S&E
MMSE

BDI-II Ratio

PSQI Interval

PDSS Ratio

ESS Ratio

Actigraphy Ratio

Qualitative Descriptive

Interview

Domain of person

Domain of Health
and Iliness, Person.

Domain of Health
and Iliness

Symptom Perception

Symptom
Experience

Symptom
Experience
Symptom Outcome

Domain of Person,
Health and Illness,
and Environment.
Symptom
experience, and
symptom
management
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Chapter Four: Findings

The main purposes of this study were to look in-depth at sleep disturbance in the
PD-DBS patient population, to identify clinically appropriate tools to asses this
phenomena and to provide an avenue for the expression of the patient experience; giving
a voice to the issue. This chapter will provide an analysis of each case based upon the
cross-synthesis approach (Yin, 2003) and following the format of the TSM. Data
collection occurred simultaneously for both participants in October of 2010.

This chapter provides a descriptive case study for each individual, summaries of
the objective data and the major findings of this study. Demographic data has been
iaresented in a manner to maintain subject anonymity. -

DBS001
Nursing Domain

Person Factors. Case One (DBS001) is a female in her early to mid-fifties. She
has lived with PD for close to nine years and with a DBS for just over four years at the
time of data collection. She is married and a full-time homemaker. During the period of
time that she was diagnosed with PD she had to leave her job in the community. In
addition to herself and her husband, she has one son living at home (personal e-mail
correspondence, April 26, 2011). Due to the nature of her husband’s work she spends
prolonged periods of time alone.

This subject self-identified early in our discourse that sleep disruption is a
problem for her. During her interview she expressed concerns about the anxiety she felt
when she felt tired and unable to keep up with her obligations or desires. In addition, she

expressed insight into how her altered sleep patterns and daytime fatigue can impact
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herself and those around her. She mentioned four main concerns that about the negative
impact of her sleep disruption during the interview. These can be categorized as follows:
1. That her sleep disruption negatively affected her weight,

P-...and it is bad for weight too because when you are up 20 hours out of 24, I think I eat
more.

R-Do you?

P-Yes...Iwill snack quite a bit. If I have a nap, when I wake up I am always hungry.
Lines 243-254

2. Concern about how her sleepiness can disrupt social occasions,

... Like I'll be in the middle, even when the kids are coming over for dinner and if we are
Jjust getting stuff ready and that and I will just say to the girls you know I have to lie down
for half an hour I'll be back. They will just make the salad or do whatever and I come

back and join them whenever I want you know. Lines 387-392

3. Concern about how her sleep disruption affects her husband’s sleep,

... it does make it more stressful in a sense that I know I wake him up because I toss and
turn a lot or I snore or whatever. He is like always like xx, roll over. You know or I will
move around too much because I can’t sleep. Then I will go on the couch or sometimes
he will be sleeping on the couch and he will stay there and I go up. We kind of go back
and forth! Lines 159-171

4. Lastly, she feels that her sleep concerns have not been given appropriate concern

from her health care team providers.

R — What was their response to you [when asked about the outcome of sharing her sleep
concerns|?

P- Well that is pretty much sleep with Parkinson’s.... I guess like that is how it is
supposed to be, so kind of just accept it... or when I used to be on Mirapex. Well for
someone on Mirapex [being told], that is lots of sleep. I didn’t know what that meant
exactly... Lines 312-326

Her BDI-II score was potentially suggestive of mild depression (score=13). She

was informed of this at the time of testing and it was suggested that she mention this to
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her health care team. She did not note any change to her sleeping patterns on this tool but
she did indicate that she felt a moderate loss of energy during the assessment period. No
cognitive deficits were noted from the administration of the MMSE (score=30).

Environmental Factors. She lives outside the city limits and is a full-time
homemaker. She rides a scooter within town and uses a car to get into the city. She often
sleeps alone and does not wear nightclothes to bed as they are too restrictive. When her
husband is home they share the bed but she sometimes feels that she needs to move to the
couch in the living room because she does not want to disturb him with her sleeplessness.
She prefers the room cooler and will often watch the television to fall asleep to. Other
than the television, the room is dark for sleeping.

She is concerned about being overweight and focuses on eating a healthy diet. At
times she finds this difficult especially in the middle of the night or when she gets up
from her afternoon naps. She limits her caffeine, never having any caffeine after noon

and rarely during the day.

Health and Illness Factors. This subject’s PD motor symptoms are well
controlled with the assistance of her DBS. This is supported by her dopaminergic
equivalent medication dosage decreases (Table 4.1) and her UPDRS, S&E and H&Y
scores (Table 4.6). When reviewing her scores while she is on the stimulator there is
minimal negative impact upon her function. Her functional scores deteriorate
significantly when off both her medication and stimulator and improve most dramatically
with the stimulator in comparison to medication. Other medications that this subject takes
are over the counter ibuprofen at 400mg four times a day, over the counter ranitidine at

75mg twice a day and aspirin 81mg.
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This subject is also being worked up for a possible diagnosis of a familial genetic
disorder. This work-up has come about in response to her long-standing complaints of
pain and a recent familial diagnosis of this disorder. This disorders sentinel symptoms

can include joint pain and fatigue.

Identified risk factors that may lead to sleep disruption for this subject include her
diagnosis of PD, her anti-parkinsonian medications, her DBS, her stress and anxiety
related to her sleep disruption, her potential co-morbid diagnosis, her weight, and altered
sleep habits.

Symptom Concepts

The Symptoms Experience. During the subjective testing of daytime sleepiness
this subject received a significant score on the ESS of 10 (Table 4.2). This supports her
reports of daytime sleepiness and her propensity for daytime napping. Additionally, her
total PSQI (Table 4.3) score of 9 is also significant for concern of poor sleep quality. The
specific areas of sleep concern identified for this subject were in the area of duration,
disturbance and overall quality. While her total PDSS (Table 4.4) score of 98.1 was
insigniﬁcant for signifying a sleep quality or quantity issue there were specific areas of
concern identified at item 14, concerning morning fatigue. As well, further concerns were
raised because of her low scores (<6) in the area of sleep quality, fidgeting in bed, and
nocturia.

The objective data obtained from the actigraph (Table 4.5) provided information
from a 24-hour period but the actual analysis occurred according to the patient’s
identified sleep as indicated in her sleep log. Of note, was that on one night the subject 3

changed her bedtime to two hours prior to her normal bed-time. The reason for this was
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rot commented on in the sleep log. This participant remained active during the day; her
activity was clearly noticeable on the readout. She did have a period on two of the days
that is noticeable for a decrease in activity mid afternoon that correlates with a nap as
written on the sleep log. An analysis of daytime sleep was not part of the study protocol
so no further investigation of this was undertaken. Of note, and perhaps most interesting,
is the significant level of activity that she experiences during the night. This is consistent
over the three nights of analysis and reflected in her sleep efficiency scores that range
from 51-73% and a fragmentation index that ranges from 26-47. These numbers are
particularly concerning when her averaged night’s sleep from the three nights was 4.76
hours with an averaged time in bed of 5.92 hours. Overall, night-time sleep would appear
to be significantly disrupted for this individual and would correlate to her complaints as
evidenced by scores on her PSQI, ESS and portions of the PDSS (Table 4.6).

Symptom Management Strategies. Presently, this subject is on no medication
specific for sleep; in the past she had been prescribed zopiclone but discontinued it due to
unpleasant side-effects. Her medications specific for PD motor control are prescribed
regularly, throughout the day, with her last dose being prior to bed. In comparison, she
was on higher and more frequent dosing of her anti-parkinsonian medications prior to her
DBS (Table 4.1) and overall her total levodopa equivalency scores decreased
significantly by over 200% after her DBS. While she has experienced a significant
reduction in the amount of medication that she takes, she remains on Sinemet® and
bromocriptine for control of her PD. Both of these are known to cause sleep difficulties,
with Sinemet® leading to excessive daytime sleepiness at higher doses and causing

changes to sleep architecture at lower dosages. Bromocriptine, another dopaminergic
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medication, is also associated with daytime sleepiness or problems falling or staying
asleep (Medline plus, April 24, 2011). Additional medication that she takes includes
ibuprofen to help with her pain and ranitidine for stomach upset. |

DBSO001 utilizes a few personal environmental strategies for attempts to improve
her sleep quality. These include keeping her bedroom cool at night, avoiding caffeine,
and not wearing nightclothes to bed. Conversely, her environmental risk factors for sleep
disruption include her habit of falling asleep in front of the television and using the TV
for comfort when she is experiencing sleeplessness. This usage could be significant due
to the amount of light some televisions provide. The light emitted from some televisions
éan equal up to 2000 lumens (www.sony.ca/bravia, February 6, 2010). This is equivalent
to the amount of light from a standard kitchen light (Brillanz Itd., 2006) and enough
perceived light by the retino-hypothalamic tract to possibly alter time of sleep onset.

The literature suggests that DBS may be a way to ameliorate or manage sleep
disturbance in PD and as a technological strategy it would be this subject’s primary one.
She has had her deep brain stimulator for over four years and her current settings are
listed in Table 4.7. She does have the independent ability to modify of the parameter of
stimulation for her DBS using a handheld device and she does so throughout the day as
needed. She does not believe that her sleep has been better with her DBS but she does
have insight into the fact that her present health concerns may be impeding her sleep
quality.

Outcomes of Symptom Status. Outcomes of symptom status refers to a array of
quantifiers that include items such as functional status, self-care and quality of life.

Further influencing this category is the concept of adherence, “whether or not the




Sleep Disturbance & DBS 76

intended participant actually received or used the strategy prescribed” (Dodd et al., 2001,
p. 674).

Specific to DBS, this subject has limited choice but to use the stimulator but she
does have control over the range or intensity of the stimulus parameters of the DBS. It is
difficult to determine if she adjusts her stimulator to her symptoms as directed by the
clinic staff or not. In addition, she does have control over her ability to take her
medication as prescribed and through equal time intervals throughout the day. This may
be difficult for her to time correctly considering her varied sleep habits. In addition, if she
is taking her medication doses close together or at inappropriate times there may be the
botential to either cause sleep disruption at night increasing her chances of daytime
somnolence or to cause daytime somnolence alone. Also, mistiming her PD medication
may impact her overall motor control and lead to difficulty moving at night, another
impact to sleep quality.

The data collected would support a disrupted and poor quality sleep that leads this
subject to experience daytime sleepiness, alterations in her thinking and difficulty coping:
When I don’t have enough sleep I am kind of fuzzy headed, it is hard to focus at time. |
Days when I have had more sleep my energy level is a lot better of course...I think it
affects my mood [lack of sleep]. I try not to be the b-i-t-c-h you know and I think I hold it
together pretty good but some days, it depends if my pain is bad too, that is even worse,
everything is kind of intolerable on those days... (lines 31-34 and 41-44).

An interesting observation regarding her health is that she does not feel that her

poor sleep affects her parkinsonism but that there is a negative effect on her tolerance to

pain and her ability to manage her weight.
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Table 4.1 Levodopa Equivalencies

Subject Pre-DBS PD Pre Post DBS PD medication Post Change
medication levodopa levodopa
equivalent equivalent
total

DBS001 | Mirapex 1.5mgx 4 1602mg Bromocriptine Smg x 2 600mg This is a
daily = 6mg daily Sinemet CR 200/50 (1/2 tab decrease of
Sinemet CR x4 per day) =2 per day 1002mg or a
200/50 x 4 and at Sinemet 100/25 Y% tab four 267%
hs times per day reduction.
Levodopa 100/25 J[1/(600/1602)]
x 6 per day

DBS002 | Mirapex % of 1100.5mg | Levodopa/carbidops 100/25 200mg Thisis a
1.5mg twice a day Vs tab qid difference of
Levodopa 10025 |- Amantadine 100mg twice a 900.5mg or
three times day decrease of
overnight (0100, 122%.*
0400, 0600)
Levodopa 50mg/hr
throughout the day
(estimate 14 doses
0800-2200)

Note: Levodopa equivalency calculation parameters: (Regular levodopa dose x 1) + (levodopa controlled release dose x 0.75) +
(pramiprexole dose x 67) + (ropinerole dose x 16.67) + (pergolide dose and cabergolin dose x 67) + ( bromocriptine dose x 10) +

{[{ regular levodopa dose and levodopa cCr x 0.75) x .25] if taking tolcapone or entacone} (Gjerstad, Boeve, Wentzel-Larsen et al.,
2007.

DBS002

Nursing Domain

Person Factors. Case Two is a petite female between the ages of 40-45 years. She
was diagnosed with PD while in her mid-thirties but stated during the initial meeting that
she first began experiencing motor control problems at the age of 15. She has had her
DBS for three years; half of the time of living with the diagnosis of PD. She is married
with children and also a successful businesswoman. At the time of her PD diagnosis her
children were quite young and she remained their primary caregiver. She is very busy
with her work and home obligations and attempting to find time with her proved

challenging at times.
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" Upon reflection of the visits, her participation in the study appeared to have added
another layer of stress for her but she continued to willingly participate. Unfortunately,
her interview was not recorded due to a technical malfunction with the recording
equipment and the interview was unable to be transcribed. Supplemental anecdotal
information came from the field notes taken at the time immediately after the interview
and from the initial meeting.

This subject felt that her doctors took her concerns regarding her sleep disruption,
prior to DBS, very seriously. In order to be able to move in bed throughout the night, she
was required to awaken to take levodopa once or twice to balance her nocturnal on and
off periods (personal e-mail correspondence April 26, 2011). This led to a necessary
sleep disturbance and the outcome of having difficulty managing her daytime functions.
Since having the DBS implant she feels that her sleep quality is much better and that she
gets a goodly amount of sleep for the time that she is in bed. This is in keeping with her
personal perception of what a good sleep is, appropriate time and good quality sleep and
waking feeling rested. She is quite regimented about her sleep times and tries to keep to a
schedule as much as possible but she mentioned that this did limit some of her
relationships and added some strain to her marriage.

Her depression score on the BDI-II was insignificant with a score of 5/63 and her
cognitive function was normal (30/30) upon testing with the MMSE.

Environmental Factors. She lives in a newer two story home, with all bedrooms
located on the second floor. Her bedroom was not viewed but she did state that she has a
television there. In the evening she often falls asleep on the couch in the family room

(personal e-mail correspondence, April 26, 2011). She sleeps in the same bed as her
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husband. On weeknights she is in bed usually by 2200 and up by 0700 and is often asleep
before her children. She stated that not sleeping well leads to irritability, difficulty
keeping up with her tasks, and additional stress for her.

Health and Illness Factors. Presently, she remains healthy other than her
diagnosis of PD. She does complain that approximately once per month she has a poor
sleep compared to other nights; she wondered if it may be a hormonal change related to
her menstrual cycle. Other risk factors that may affect her sleep are her consumption of
cola beverages throughout the day and her stress level. Prior to her diagnosis of PD, she
never felt that her sleep was a significant problem other than she possibly did not get
énough. An interesting comment made by this subject is that she felt one of the main
reasons she had her DBS for her PD so quickly was to aid her sleep and minimize the
effect her need for frequent nocturnal waking caused.

She remains on medication for her PD, levodopa/carbidopa that she takes four
times a day and amantadine every 12 hours. This is a significant decrease in the amount
and timing of her medication previous to her DBS insertion (Table 4.1). Her UPDRS and
S&Y scores show minimal impairment upon her function while she is on her stimulator
and her medication. Her UPDRS scores show a functional decrease while she is off both
her medication and stimulator and notable improvements when she is on both her
medication and stimulator (Table 4.6). Upon review of the data there is no single one
intervention that provides such dramatic improvements to function as compared to Case

One and her stimulator.
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Symptom Concepts

The Symptoms Experience. The objective testing of her symptom experience
showed minimal difficulties with either sleep quality or quantity. Her ESS (Table 4.2)
score of 3 was insignificant as was her PSQI (Table 4.3) score of 2. Her total PDSS
(Table 4.4) score of 129.5 was insignificant as were the single item questions 1, 14 and
15; the only area of interest on the PDSS was that she rated her fidgetiness in bed as
significant (1.5).

Subjectively, she feels that sleep is important for proper functioning and now
when she does not sleep well, everything is that much harder. She did mention at her
initial interview that at times sleep was difficult, but no underlying cause was mentioned
or followed up on.

This subject’s objective data included the actigraph (Table 4.5) for which the
readouts began during the evening of watch drop-off until watch pick-up three days later.
These readouts provide information from a 24 hour time-span but the actual night-time
sleep analysis occurred according to the patient’s sleep and wake time parameters as
documented on her sleep diary. The actigraph readout shows a clear demarcation between
this case’s daytime and nighttime activity. While she remained very active during the day
there was a consistent level of lesser movement throughout the night. An interesting note
is that while her activity lessened during the night she recorded a fragmentation index
that ranged from 24.4 to 33. In addition her sleep efficiency was altered, ranging from
65.3-80.7; this effect may be related to nocturnal movement but as well due to the fact

that her sleep times were lower than the nine hours she estimated on the PSQIL. From
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actigraphy her actual sleep time ranged from 5:13hrs to 6:39hrs with an average of
6:10hrs actual sleep over the three nights.

Symptom Management Strategies. Overall, this subject uses minimal strategies for sleep.
The strategies that she does employ include following a sleep routine and taking her
medication regularly. It was not assessed as to her adherence to timing or dosing of her
anti-parkinsonian medications and this was not indicated on her sleep diary. Her DBS can
also be considered a management strategy for her PD related sleep disturbance. She had
noted a significant improvement in her sleep quality after having the implant and
comments that her sleep remains fairly good until this time. She does have control over
fhe intensity of stimulation through the day but it is unclear if she manages this
appropriately according to her symptoms and as taught by her PD health team. She is
reliant on the controller for managing her stimulation parameters (Table 4.7) and during
our initial interview she discovered that her handheld controller was malfunctioning. This
caused her some distress and she immediately made note to follow-up with the clinic to
address this.

She does not take medication for sleep and the only medication she was taking
was her prescribed PD related medications. This subject had a significant decrease of
122% in the amount of levodopa required to control her symptoms. This decrease would
suggest that the impact on her sleep or daytimes sleepiness would be decreased as
levodopa at high doses is known to cause daytime somnolence. This could be considered
a possibility when looking at her subjective sleep scale scores in combination with her

actigraphy data.
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Outcomes of Symptom Status. It would appear from discussion with this subject
that since the DBS implantation this subject has experienced an improvement in sleep
quality and quantity that have allowed her to maintain a job, raise her children, and
function more fully throughout the day. She feels that “Everything is easier when I have
slept well”. This improvement is supported upon analysis of the data, although it would
appear that an underlying issue remains. On the PSQI she wrote that she felt she averaged
9 hours of a sleep per night and 9 hours in bed but her actigraphy data suggests that she
most likely averages about 7 hours per night (range of assumed sleep 6.41-7.38 hrs; range
of actual sleep 5.13-6.39 hrs). Nocturnal movement may be a problem as her
fragmentation index remains elevated between 24 and 33 and sleep efficiency ranged
from 65-80%. The impact of this sleep disruption appears minimal because she does not
complain of significant daytime sleepiness as per her score on the ESS or a poor quality
to her sleep from the PSQI. She feels that she functions well during the day but does have
some frustration about the need to be so regimented with her sleep.

Table 4.2 Epworth Sleepiness Scale Scores

Use the following scale to choose the most appropriate number for each situation | DBS001 | DBS002
over the past few weeks: ;

0 = would never doze

1 = slight chance of dozing

2 = moderate chance of dozing
3 = high chance of dozing

Sitting and reading

Watching tv

Sitting, inactive in a public place

As a passenger in a car for an hour without a break

Lying down to rest in the afternoon when circumstances permit

Siiting and talking to someone

Sitting quietly after a lunch without alcohol

In a car, while stopped for a few minutes in the traffic

QIO [S|WIN| S|
WO OO |mjm

f—y

total

Note: * significant result
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Table 4.3 Pittsburgh Sleep Quality Index Scores

During the past month... DBS001 DBS002
1. What time have you usually gone to bed

at night? 0:00hrs 2200hrs
2. How long (in minutes) has it usually

taken you to fall asleep each night? 5 to 10 minutes 0

3. What time have you usually gotten up in

the morning? 6:00a.m. 0700
4, How many hours of actual sleep did you 5 to 6 hours 9

get at night?

During the past month, how often have you had trouble sleeping because you...

a) cannot get to sleep within 30 minutes
Not during the past month (0)

Less than once a week (1)

Once or twice a week (2)

Three or more times a week (3)

b) wake up in the middle of the night or
early morning

Not during the past month (0)

Less than once a week (1)

Once or twice a week (2)

Three or more times a week (3)

c) have to get up to use the bathroom
Not during the past month (0)
Less than once a week (1)

Once or twice a week (2)
Three or more times a week (3)

d) cannot breath comfortably
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

€) cough or snore loudly
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

f) feel too cold
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

g) feel too hot
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)




Sleep Disturbance & DBS

Table 4.3 PSQI cont...

h) had bad dreams
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

i) have pain
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

j) other reasons, please describe

n/a

n/a

6. During the past month, how would you
rate your sleep quality overall?

Very good (0)

Fairly good (1)

Fairly bad (2)

Very bad (3)

During the past month...

7. How often have you taken medication
to help you sleep?

Not during the past month (0)

Less than once a week (1)

Once or twice a week (2)

Three or more times a week (3)

8. How often have you had trouble staying
awake while driving, eating meals, or
engaging in social activity?

Not during the past month (0)

Less than once a week (1)

Once or twice a week (2)

Three or more times a week (3)

9. How much of a problem has it been to
you to keep up enough enthusiasm to get
things done?

No problem at all (0)

Only a very slight problem (1)
Somewhat of a problem (2)

A very big problem (3)

10. Do you have a bed partner or room
mate?

No bed partner or room mate (0)
Partner/room mate in other room (1)
Partner same room but not same bed (2)
Partner in same bed (3)

If you have a roommate or partner, ask them how often in the past month you have

had...

a) loud snoring
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

84




Sleep Disturbance & DBS

Table 4.3 PSOI cont...
b) long pauses between breaths while
asleep
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

c) Legs twitching or jerking while you
sleep
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

d) Episodes of disorientation or confiision
during sleep

Not during the past month (0)

Less than once a week (1)

Once or twice a week (2)

Three or more times a week (3)

e) Other restlessness while you sleep:
describe
Not during the past month (0)
Less than once a week (1)
Once or twice a week (2)
Three or more times a week (3)

Scoring algorithm:

PSQIDURAT

(=}

PSQIDISTB

o)
*

PSQILATEN

PSQIDAYDS

PSQIHSE

PSQISLPQUAL

PSQI total

RO|OC(O|O

* score suggests that further investigation would be recommended by the health care team

85
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Table 4.4 Parkinson Disease Sleep Scale Scores

Factor DBS001 DBS002

1. The overall quality of your night’s sleep 2. 5% 8
is:
2. Do you have difficulty falling asleep 10 9
each night?
3. Do you have difficulty staying asleep? 0 7
4, Do you have restlessness of legs or arms
at night or in the evening causing 9 85
disruption of sleep?
5. Do you fidget in bed? 5.1* 1.5*
6. Do you suffer from distressing dreams

g 9.5 10
at night?
7. Do you suffer from distressing 10 10
hallucinations at night? ,
8. Do you get up to pass urine? 1* ' : 9.5
9. Do you have incontinence of urine
because you are unable to move due to 10 10

“off” symptoms?

10. Do you experience numbness or
tingling of your arms or legs which wake 10 9
you from sleep at night?

11. Do you have painful muscle cramps in

your arms or legs which wake you from 0* 10
sleep at night?
12. Do you wake early in the morning with
. : 10 10
painful posturing of arms or legs?
13. On waking do you experience tremor? 9 10
14. Do you feel tired and sleepy after
g . 2%% 75
waking in the morning?
15. Have you unexpectedly fallen asleep
; 10 9.5
during the day?
Total scores 98.1 129.5

Note: * significant results <6 that require further inquiry; ** are the responses for 1, 14 and 15 that if <6 should be
referred for PSG by the health care team
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Table 4.5 Actigraphy Summary

87

Actual Steep cictial Slt_:ep No-of No: of IStI::(‘:)y M.e 4 Fragmentation
sleep .(hrs % wake _(hrs efficiency sleep wake (hrs & activity index
& min.) & min.) (%) bouts bouts mi) score
DBS001
Night 1 3:46 76.5 1:10 73.8 44 43 00:10 21.96 473
Night 2 4:19 83 0:53 51.6 43 42 222 18.61 26.2
Night 3 6:09 71 2:31 65.3 69 69 00:24 32.81 42.9
DBES002
Night 1 6:39 87.2 00:58 80.7 56 55 00:21 7.91 24.4
Night 2 5:13 782 1:27 653 72 72 00:23 14.02 335
Night 3 6:27 85.5 1:05 70.5 71 70 00:36 8.58 33.0
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Table 4.7 DBS Stimulator Settings

Subject Range Amplitude Pulse width Current Rate Impedence

DBS001

Left channel +6 to 2- 33v 60us 26uA  130Hz 964
Right channel +7 to6- 2.2v 60us 26uA  130Hz 636
DBS002

Left channel +2to 1- 2.1v 150us 63uA  145Hz 693
Right channel +2to 1- 34v 90us 32uA  145Hz 1360

Summary

Both cases were analyzed in a similar fashion using the TSM as a template for
data representation. With the exception of a missing interview for DBS002 the data
collection was as per protocol. The benefit of simultaneous case analysis has helped to
show that the differences represented, taken together, provide a more in-depth picture of

the symptoms experience on sleep disturbance in DBS.
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Chapter 5: Discussion

The non-motor symptom of PD related sleep disturbance is well documented to
affect a staggering number of individuals with PD. This phenomenon is estimated to
impact more than 50% of this population (Dhawan et al., 2006; Gerstad, Wentzel-Larsen,
Aarsland & Larsen, 2007) and the literature references it as being one of the top five most
distressing non-motor symptoms (Backer, 2006). The result of prolonged sleep disruption
is known to cause difficulties in areas such cognition, behaviour, socialization, and health
maintenance for example (Culebras, 2002; Hodgson, 1991; Lee, 2003). While the
literature surrounding the area of PD related sleep disruption continues to grow there are
sﬁll areas that require attention, specifically to address the holistic patient experience.
Increased knowledge surrounding the phenomenon of sleep disturbance in PD will aid in
providing improved patient care management strategies to maintain their health and
regulate sleep-wake patterns.

The recent literature investigating sleep disturbance in PD has been focusing on
the utility of DBS as a possible sleep disturbance management tool in addition to the
benefits it provides for motor symptoms (Antonini et al., 2004; Cicolin et al., 2003).
While this claim may be valid, early evidence is inconclusive as to why this improvement
may occur. Therefore, this chapter will discuss the data as it applies to the research
questions, the implications to nursing practice, the strengths and limitations of the study

and where gaps in knowledge remain for potential further research.
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Research Questions
1. Does DBS provide a symptom management strategy for sleep disturbance in the

Parkinson s disease patient population?

The literature suggests that DBS proves beneficial to the management of sleep
disturbance in PD. The mechanism of action for these benefits remains complex and can
be related to a number of factors such as medication reduction, stimulating other areas of
the brain that may be involved in sleep that leads to a rebalancing of the neurochemical
matrix within the brain. These neurotransmitters may include dopamine, hypocretin,
serotonin and melatonin, all known to play a role in sleep. Conversely, the literature also
éuggests that the stimulator itself may be a cause of sleep disruption for some individuals
related to either the position within the STN or the parameters of the stimulation such as
reported by Merello et al., 2009 or Monaco et al., 2004. Monaco and colleagues (2004)
have reported that in studies of cats and humans with certain subthalamic lesions,
interrupting the reticular activating system’s waking activity can be inhibited that
subsequenﬂy leads to the inhibition of sleep. This is similar to the theoretical perspective
of the homeostatic sleep drive. These trials also detected that with certain lateral
hypothalamic lesions the secretion of the two neuropeptides hypocretin and leptin played
a role alterations of waking behaviour. Hypocretin is partially responsible for sleep and
leptin is partially responsible for the feeling of satiety. When these two neuropeptides
were altered in an experiment by Monaco et al. (2004) the result was an increase in food
intake and motor activity in mammals. This change subsequently leads to alterations in

the body’s thythms and therefore can cause sleep disturbance.
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It is apparent, that for both subjects, the stimulator has provided an exceptional
intervention for the control of their PD related motor symptoms as evidenced by
significant improvements in the UPDRS and S&E scores. This improvement has
subsequently decreased their reliance on large doses of dopaminergic medication and has
improved their motor symptoms experience related to wearing off. Despite these
improvements in motor function, it is unclear from the data if DBS is a tool for symptom
management specific to PD related sleep disturbance. During the comparison of
subjective responses from the ESS, PSQI and ESS, Case One continues to express
significant problems with her sleep in the domains of quantity, quality, daytime
éleepiness and impact to daytime function. In contrast, Case Two appears to have little
difficulty in the domains of sleep quality or quantity but there is a suggestion of concern
in the domain of sleep disturbance related to nocturnal movement. These subjective
findings are further supported for both subjects with the objective data from the actigraph
that showed an increased fragmentation index for each, with Case One having the larger
index score. Overa_ll from the data gathered and analyzed it would suggest that the cases
selected were able to provide different standpoints to some of the potential sleep
disturbances experienced in this population.

The phenomenon of sleep disruption is a multi-faceted problem for Case One. An
area of concern arises from her complaints of pain from either he PD or her potential co-
morbid diagnosis. Secondly, there are specific areas of difference between the two cases
when comparing stimulator settings that would benefit from further consideration.
Individual stimulators are programmed specifically to the requirements and responses of

the person but upon comparison of the two there is a notable increase in range of
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stimulation from Case One to Case Two. Given that Case One has significant problems
with sleep disruption and complaints of difficulty with weight management, it could be
proposed that her DBS is stimulating areas of the hypothalamus and reticular activating
system leading to sleep disruption and weight management difficulties.

The literature suggests that significant reductions in dopaminergic medication are
to be expected after DBS. In a study of 18 patients post DBS-PD followed for 12 months
post-operatively by Thobois and colleagues (2002) their study population experienced an
average reduction of 65.5% of dopaminergic medication. This reduction remained stable
at a 12 month follow-up. Benabid and colleagues (2009) conducted a literature review of
fhis issue and suggested that at five years post DBS patients remained having a dosing
decrease on average of 67%. This finding from the general population has been noted
within this study’s population. It is very interesting as to the extreme reductions in
dopaminergic medication for each case comparing pre and present day dosing. Case One
has experienced a 267% reduction and Case Two a 122% reduction as calculated using
levadopa equivalencies. These dosage reductions have led to the simplification of dosing
regimens and as the literature reflects, decreases the effect that these medication play on
sleep and daytime sleepiness (Schweitzer, 2005).

It appears that for these two individuals DBS has not shown itself as the singular
symptom management strategy for PD related sleep disturbance. However, from the
information gathered there is the suggestion that DBS has a role in managing this
symptom that may be a combined factor of significant improved motor symptom control
that allows easier movement throughout the night, decreasing possible sleep side-effects

caused be higher doses of anti-parkinsonian medication and potential changes to the
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brain’s underlying sleep physiology. Further controlled study is needed looking at pre and

post DBS factors such as medication regimens, sleep function, and co-morbidity with a

larger study population.

2 Do the measurements captured by the Pittsburgh Sleep Quality Index (PSQI), the
Parkinson’s disease Sleep Scale (PDSS), the Epworth Sleepiness Scale, and
actigraphy relate to the patient perspective of their sleep and possible sleep
disturbance?

Actigraphy is accepted as a tool for sleep assessment in numerous populations
including PD (Cuellar et al., 2007; Koch et al., 2006) but it has not been widely used in
fhe DBS-PD population. Therefore, it was felt that the use of actigraphy in conjunction
with the ESS, PSQI and PDSS would provide valuable information about this complex
phenomenon.

As was predicted, the use of actigraphy proved beneficial by adding information
that correlated with the individuals’ perceptions. Both subjects identified “difficulty with
sleep disturbance™ on the PSQI and “fidgetiness in bed” on the PDSS. These complaints
correlated with their elevated fragmentation indexes and decreased sleep efficiencies. For
Case One, the average time in bed was 7.65 hours with an actual sleep time average of
4.76 hrs. In comparison, Case Two averaged an actual sleep time of 7 hours per night
from approximately 8.5 hrs in bed.

The interest in sleep fragmentation, the brief arousals that can occur throughout
the night, is garnering more attention in the literature for in the general population and for
PD (Haba-Rubio, Ibanez, Sforza, 2004; Stepanksi, 2002; Trenkwalder, 2004).

Trenkwalder(2004) estimates that patients with PD can spend between 30-40% of their
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night experiencing an arousal. When viewing the data generated by both cases, each had
an elevated fragmentation index, suggestive of arousals.

Case One has two causes for her fragmentation index to be elevated. She
complains of an inability to sleep throughout the night that was corroborated by her
accompanying sleep diary and from her interview. Secondly, for the time that she is in
bed she appears to be quite active based upon her actigraphy tracings. Case Two did not
complain of difficulty with sleep or sleep disturbance but she, as well, showed a
significant amount of movement throughout the night that led to a decrease in her sleep
efficiency. For both subjects over the three nights there was no specific pattern to their
rhovements that would be attributable to the wearing off phenomenon. Further study
using more detailed sleep diaries and longer actigraphy periods would be needed to assess
this possibility.

In summary, Case One had the highest sleep fragmentation and poorest sleep
efficiency that correlated to clinically significant scores on the PSQI, the ESS and
portions of the PDSS. Case Two also had a higher than expected fragmentation index and
lower sleep efficiency from the actigraphy data gathered when compared to her
perceptions about her sleep. What is of interest is that the only notable areas of concern
from the subjective tools were on single item scores for this subject in the area of sleep
disturbance on the PSQI and for fidgetiness at night on the PDSS. This would suggest
that while the screening tools provide insight into sleep disturbance for this population,
unless single item scores are noted as significant, this disturbance may go undetected. As

well, it is felt that the actigraphy data provides enough information to identify a concern
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but the collateral information from the tools used, in addition to patient complaints,

provides the greatest sense of the problem.

3. How do the DBS-PD patients describe the experience of living with and
managing the phenomena of disease related sleep-disturbance throughout their
illness?

The lived experience of dealing with sleep disturbance in the diagnosis of PD with
or without DBS is different for both individuals and offers a unique perspective missing
from the literature. Case One continues to feel that her sleep issues and the impact on her
health remain underappreciated by her clinical health team that is supported from the
literature by Backer (2006) and Chaudhuri et al. (2006). There is an underlying stress that
negatively affects her ability to manage her daily functions in a manner that she sees {it.

In comparison, Case Two has shared that she has experienced significant
improvements to her sleep quality that have made her abilities to perfofm her activities of
daily living easier. She does have remaining concern regarding her vigilance about her
sleep habits and she continues to often be the first one asleep at night. Despite these
concerns she continues to be very active with her family and work activities and did not
express concern that sleep disruption was affecting her life any further.

4. What factors do patients identify as influencing their sleep?

There are a multitude of factors beyond PD that have influenced the two
individuals’ sleep (Table 5.1) that range from stress, health, family obligations, and sleep
habits. In addition, there are other factors that were identified from the case analysis,

supported by the literature review, that are summarized in Table 5.1.
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5. What are the patients’ perceptions of how the factors influencing sleep have
affected their quality of life?

Both individuals reported that quality of life is affected when their sleep is
disrupted. This is similar to study findings of chronic illness patients with sleep
disturbance as reported by Yngman-Uhlin and Edéll-Gustafson (2005) and Brostrum,
Strémberg, and colleagues (2004; Table 5.1). For Case One, this impact on quality of life
continues and is felt to be caused by the negative effects of sleep disturbance. These
negative impacts on her quality of life stem from changes with her ability to participate
fully within her family and community leading to stress and anxiety (Culebras, 2002;
Lee, 2003). Case Two has been quite satisfied with her outcomes regarding sleep and her
quality of life but she does express concern about the vigilance that she is required to
keep about her sleep habits in order to maintain the quality of life she is now accustomed

to.




(900T “1e 30 YOO
{€00T ‘ordsg 7 aruuny ‘¢ ‘08eydog) susiSAy doojs

(1002 “Te 10 ppo(J *e0elD 29 NIWY) dduaieype S

(S00T “[owIsT-1[00uY (500T
*IZIOMYDS $GO0T “WOPaaL]) 99URIsYpe UOESIPON (d

(5007 “[eeIsI-1joouy
{S00T “I0zHoMYDS (6007 ‘WOpPaai]) Sursop uonedsIpsAl dd

(£00z “1e
39 1ofH €007 “Te 19 UK091D {H(0T “8 30 oY) S

(9002 “12 30 4003 ‘00T “Oidsg %
suuny {gpog “oSeydog) suqey suarSAy dosys paisiy

(¥00T ‘“1op[emuai], (Z00T ‘Pisuedalg
P00 TR 10 olgmy-eqeH]) sSulusieme [BUINIOON

(¥007 “JopremyusiL, fZ00T ‘pisuedais 007
“Ie 18 orqmy-eqe}]) Xopul UoHBUSWIRL Paseasou]

(¥00T “Iopiemduai], 700 ‘Pisuedalg
P00T “Te 10 olqmy-eqe) Adusioije daors paseara(

(£00T ‘097) ss2s 9]0y

(€002
‘9917 {7007 ‘serqen))) sdiysuone[al [e[90S pPaIsyy

(200Z ‘pisuedels 900¢ ‘1o1ed *€00T 99T 1661

‘uos3poH) suorpuos prgiow-os SurSeurw Anoyig
(€00T 997 {1661 ‘U0S3POH) SubjuIyl paIsyy
(€00T 99T {1661 ‘UOSSpoH) Leixuy

(800Z “& 10 3OUBDOW) SS31S

(9002 “dojjop %
UBUYSLIY SO0T “OSIMIIY 600T ‘1og) 1opusn

($00¢ ‘uosyeisnn
-[19p4 2 uljyn-uewsdu ) uonediored Apms

(500 “Adioy], 79 19]pY) auo[e Sureg

(so00z
‘uospreyory 500z ‘souof) 1yS1y JuSIquIY

(£00z ‘0a77) suqey suai3Ay desfs

(S00Z ‘uosyeIsnD ‘[jopH 7 UIy-uewSug
{8007 “o1Aa0)uR[) ANPLQIOWI-09 JOYIO)

(€00T ‘ordsg
2 sruunDc0Qg ‘@Seydpg) usuuoliaug doojs

(s00z
IZRIMYIS (600T ‘T8 10 1S1IW0Y (00T “T8
10 B{[oWO)) (50T ‘[OBIS[-1[0IUY) UOLBIIPSIA

00z
“[& 39 09BUOIA $600T “T® 30 O[]318N) SAd

(£00T ‘097) 55908

(900T “OlIPIA
800T “'[e 10 dO[j0D) 50T ‘[9vIS[-I[0oUY) 98y

soueqrmsi do9[s
105 sa13e1e11 quswadeuey woldwAS pauiquoy) ase)

ooueqimsiq deajs
0] sawoonQ) pue sasuodsay Juslied PSUIqUIO)) 358D

5103981 MSIy
soueqImsi(q doa[g JusiIRd paUIqUIO)) 958D

sS4 % coueqmsi(q dos[g

sopsLIBIRY) 3dadu0) ASL PAFIUIP] sk Jo Arewmiuing [°S A[qEL



Sleep Disturbance & DBS

Clinical Implications

Nursing

Overall, from this case study analysis there are areas of concern that are relevant
to both participants and, therefore, transferable to this population. Firstly, both
participants are experiencing decreased sleep efficiency that may in part be related to
nocturnal movement as evidenced by their increased fragmentation indices. Also, the
participants’ underlying sleep habits may play a role with this disturbance; that is going
to bed before actually being sleepy, prolonged daytime napping, and staying in bed when
not actually sleeping. Secondly, the role of the pharmacology for PD may also play a role
i.n experienced sleep disturbance despite significant dose reductions. As the literature
suggests, the use of dopaminergic medication is key in assisting with motor controi
throughout the day and night for this population (Groiss, 2009). The literature also
suggests that higher doses of the pharmacological agents used to treat PD can lead to
daytime somnolence but overall these medications continue to cause changes to sleep
architecture despite dose reductions (Comella et al., 2005; Schweitzer, 2005). Thus for
this population, DBS allows for improved motor control and medication dosage
reductions helping to balance the pros and cons of this necessary therapeutic treatment.
Although clinically its impact to sleep improvement has been anecdotal for these two
subjects. Therefore, the use of the PSQI and the PDSS as subjective measures allows for
the identification of areas that may require further clinical attention. Further to these
identifiable areas, actigraphy showed significant value for objectively quantifying

subjective concerns and also proves valuable as a clinical tool.
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The first step for an individual describing a sleep disturbance is a thorough
assessment of the person’s experience, the person, the environmental factors, and the
health factors that may be playing a role in this problem, regardless of the interventions to
be undertaken. This information will help identify potential environmental and personal
factors that may be confounding the situation (Béphage, 2005; Hodgson 1991; Lamm et
al., 2008). Specifically to the DBS-PD population, particular attention should be given to
the motor symptoms they are experiencing; the pharmacology used to treat these
symptoms that includes dosing and timing of medication; the physical environment they
are sleeping in; the sleep habits that they partake in; and the specific complaints that they
ére experiencing. A complementary physical exam of motor and cognitive function may
also provide further insight into confounding variables such as decreased motor function,
a DBS malfunction, or even additional underlying pathophysiological causes such as
depression, pain, or a sleep disturbance associated with PD (i.e., RLS, PLMD). This
history and physical should be complemented by objective measures for establishing
baseline parameters of concern and possible benefits once an intervention is identified.

From the two cases analysed the use of actigraphy provided a clear picture of
increased nocturnal activity that as the literature suggests is very suggestive of sleep
fragmentation. In the general population, prolonged sleep fragmentation leads to a
cumulative sleep deprivation that has negative effects towards health (Lee, 2003;
Stepanski, 2002). While the three night period was useful as a screening period, the use
of a seven night measurement period would have assisted in determining sleep-wake
habits and may have clarified Case One’s situation further. When considering the use of

actigraphy as a clinical assessment tool the pros for use include its accessibility, ease of
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use and relative ease of analysis. The cons to actigraphy usage are that while in
comparison to PSG the cost and resources are significantly less, the priority for funding
allocation is often beyond the control of the clinician and résource accessibility to
qualified sleep clinicians trained for actigraphy can be limited. Lastly, participants need
to be able to understand how to use the watch and be able to add a minimum of
information to the sleep diary.

The use of pen and paper measurement tools can be just as accessible to the
clinician and provide reliable data to guide care. From the tools used in this case study
analysis the ESS (Johns, 1993), the PSQI (Buysse et al., 1989) and the PDSS (Chaudhuri
et al., 2002) proved that they were able to identify areas of concern. From these tools, the
ESS was the simplest to administer and score but was only able to differentiate between
the severities of the sleep disruption to daytime sleepiness between the two cases. Both
the PSQI and PDSS identified areas of concern that were reflected in the actigraphy data
as well. From the two tools used, the PSQI would appear to be more sensitive for many
domains affecting sleep quality but the PDSS proved to corroborate subjective concerns
on single item scores for disease specific sleep items. Therefore, from the data gathered
and the increased understanding of this problem, regardless of their treatment regimen
patients should regularly be screened for sleep disturbance using the ESS and either the
PSQI or the PDSS. This will provide a consistent format for understanding the symptom
experience and further follow-up.

When accessible, actigraphy proves to be able to detect nocturnal movements and
sleep quality for this population (Comella et al., 2004; Katyama, 2001; Nass & Nass,

2009). Actigraphy may have proven more sensitive if used to assess sleep disturbance
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Before and after DBS and may have a place to determine the effects of stimulator
parameters and the effect of sleep maintenance as the literature suggests.

Nursing interventions should support, as much as possible, a return to healthy or
what would be considered normal sleep-wake patterns; that is sleeping during the night
for an appropriate amount of time and wakefulness during the day. This would be
evidenced by improvements in sleep fragmentation and sleep efficiency. These
interventions could include a combination of non-pharmacologic and pharmacological
modifications with the goal being the adoption of and maintenance of healthy circadian
rhythms and improvement of sleep hygiene (Béphage, 2003; Gunning and Espie, 2003).
From the two cases studies presented, Case One requires immediate attention in
numerous realms that should include further sleep assessment using PSG, consideration
of non-pharmacologic interventions such as CBT to address issues surrounding her
insomnia (Koch et al., 2006), exercise to promote daytime activity, the establishment of
sleep hygiene habits, and attention to her underlying pain. Attention to these areas of
concern would help to promote a healthier sleep-wake cycle (Béphage, 2003; Gunning
and Espie, 2003).

Factors to consider prior to initiating pharmacologic therapy for sleep disturbance
include the aetiology of the sleep-wake disturbance, current PD medications (Page,
Berger, & Johnson, 2006), and what medication patients may be already using to promote
sleep. These non-prescribed sleep aids may cause negative effects to the sleep-wake cycle
(Gonneratne et al., 2011). Both participants still require dopaminergic medication, in
addition to their DBS, for management of parkinsonism symptoms, therefore, this still

requires attention from the clinician in the areas of dose timing. Other pharmacologic
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interventions can be considered, but must be weighed against potential side effects and
safety concerns when taking any sedating medication (Ancoli-Israel, 2005).

Pharmacologic treatment strategies of insomnia could include the addition of one
of the newer benzodiazepine receptor agonists (i.e., zopiclone, zolpidem). These newer
options appear to be a relatively safe option for treatment of sleep disturbance in adults
(Ancoli-Israel, 2005; Béphage, 2005). Ultimately, these medications are recommended
for short-term therapy and consideration of continuation of this therapy needs to be based
upon the patient’s symptoms outcomes. Also consideration of adjunct cognitive
behavioural therapy for sleep hygiene would increase the potential of returning to a
healthier sleep pattern (Page, 2006).

Because both participants had significant nocturnal movements and RLS may be
common in this population, the treatment of RLS should potentially be considered. This
would include the correction of underlying iron deficient anemia with iron
supplementation (Lee, 2003). For the treatment of PLMD and ongoing symptoms of RLS,
additional pharmacotherapy, such as changes in dopaminergic medications or dosing
could be recommended (Montplaisir et al., 2005). As well further pharmacotherapy, such
as Gabapentin, an anticonvulsant that is traditionally used to treat seizure disorders and
neuropathic pain, can be considered to treat the symptoms of RLS in PD (Freedom,
2009).

In addition to the above recommended pharmacological sleep aids, Cesamet® a
man-made cannabinoid, has proven to aid in pain management, management of
chemotherapy induced nausea and vomiting, and sleep maintenance in populations with

cancer, chronic neuropathic pain, post-traumatic stress disorder and fibromyalgia (Davis,
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Maida, Daennick & Pergolissi, 2007; Fraser 2009; Berlach, Shir & Ware, 2006). With the
PD population facing many of the same issues as the above patient populations such as
pain and sleep disturbances, the addition of this medication may assist with managing the
non-motor symptoms of this disease and assist functioning of this patient population
although this has not yet been explored.

Education

Education into the benefits of healthy sleep-wake patterns begins with health care
providers and extends to patients and their families. Therefore, health care providers must
be educated regarding the assessment strategies available to them, the significance of
éleep—wake pattern maintenance to health and yvell-being, and the roles of the many facets
of PD that may play a part in this phenomena. This holistic educational approach,
supported by the TSM will also ensure that patients and their caregivers have the tools
necessary to advocate for optimal care. This approach, which should include the spouse,
home care supports, and the entire health care team in the development and
implementation of interventions, is ultimately beneficial to the patient (Béphage, 2005;
Koch et al., 2006).

Expanding the clinical knowledge base in the arena of sleep and having the ability
to share this with patients and their families will ensure that patient choices regarding
sleep hygiene, sleep-wake pattern maintenance, and pharmacological adherence are based
on research-based evidence or best practice guidelines. Lastly, the attention to education

will ensure that the health care team recognizes the importance of sleep to health.
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Research

With developments in pharmacotherapy leading to increased options for tailoring
patient care with respect to balancing outcomes and side-effects and the increased interest
in complementary therapies many individuals may look for natural ways to manage their
health care concerns. Clinicians need to be aware of these developments to understand
the potential influences on care. With the development of neutraceuticals there may be a
role for further research into this area; specifically to PD. As an example, there is
beginning interest in the use of cherry juice to improve insomnia. Pigeon, Carr, Gorman
and Perlis (2009) undertook a pilot study of 15 older adults with complaints of insomnia.
The factors of interest included sleep onset, WASO, TST and SE. While significant
improvements were found in the study group, when compared to placebo the only
significant improvement was in WASQO. While this research is very preliminary, it is out
of the box thinking and addresses the need for research into the alternative and
complementary management strategies that people seek and an increased awareness on
the part of the clinician.

Further to the attention being given to alternative or complementary therapies is
consideration of melatonin. A clinical review of melatonin use for sleep disorders, by
Arendt, Someren, Appleton, Skene and Akerstedt (2009) found there was little clinical
evidence about the efficacy of melatonin for aiding sleep disturbance. On the other hand
Garfinkel, Laudon, Nof and Zisapel (1995) conducted a randomized, double blind
crossover study in an elderly population (N=12) with chronic health problems and

complaints of insomnia that compared melatonin to placebo. Laudon (1995) noted that
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while the TST did not improve there were improvements in sleep efficiency and WASO.
Thus, this may be another area for further clinical research in the PD population.

Additional research in the areas of measuring sleep disturbance from the period
prior to and post DBS still warrants attention. While this case study provided an in-depth
look at this phenomenon post DBS, further information regarding quality of life in
combination with measureable sleep quality measures throughout this diseases trajectory
would be beneficial. This information may lead to possibly including sleep disturbance
severity and impact as a criterion for implantation.

While the pre and post DBS-PD sleep disturbance scenario is one area to
iﬁvestigate, further research into valid sleep measurement tools for this population must
be considered. The PSQi has proven valid in this population (Iranzo, 2002; Kaynak,
2005) as had the PDSS (Chaudhuri, 2007) but neither seems to consistently be used as the
one reliable tool. Due to the increase in attention to the non-motor symptoms impact of
this disease having one simple and reliable tool would benefit this population.

Lastly, research into the social impacts of this phenomenon would provide
valuable information about the extent of this problem on the patient and their social
support group. This could include research into what health care providers for this
population feel are the fundamentals of healthy sleep-wake patterns and the
misconceptions or awareness they possess. In addition, there is a paucity of literature
surrounding the impact on caregivers of this population and the effect this disease has on
their sleep-wake patterns. Having increased knowledge of the challenges care-givers face,

either at home or in an inpatient care setting, may assist with tailoring interventions to the
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individual, aid in disseminating relevant information, and decrease care-giver burden
especially when a clearer understanding of the health care teams’ beliefs is known.
Limitations

There were several limitations to this research study, the first being the limited
recruitment of subjects that required a significant change in methodology. Case study
analysis works best when the case selection is clear and well-defined in order to provide
an adequate representation of the phenomena in question (Creswell, 2007; Jones & Read,
2000; Yin, 1999). These two cases were not chosen specifically for their representation of
different facets of the problem but they were chosen from a strict set of criteria (i.e.
ihclusion and exclusion criteria) that allowed for a broad potential pool of participants
representing the population in question. From the literature it is clear that these two cases
represent a facet of the general DBS-PD population. Lastly, this study may have been
stronger with an additional case or cases and longer actigraphy data collection. The
additional case could have provided another experience that would have enhanced
thematic development. The longer collection period may have helped to control for sleep
disruption related to participant hypervigilance to sleep habits secondary to participation
in this study.

Early in the development of this research study much effort went into providing
an extensive literature review with a breadth that increased the researcher’s awareness of
this situation and ultimately aided in supporting the change in methods. Should this
situation have turned out differently, and planning for the case study approach been the
primary focus of this research, I would recommend the following changes. First off, I

would recommend that the research begin with one broad question that may have been
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“what is the patient experience of sleep disturbance in Parkinson’s disease before and
after DBS implantation?” Secondly, it is importaﬁt that the cases be purposefully chosen
to represent different facets of the disease process. Thirdly, using a subsequent follow-up
interview, that built upon initial conversations may have provided a clearer and deeper
depiction of the cases. Finally, it would be helpful if the interview itself was more general
in nature in order to support thematic development and support the iterative nature of
qualitative research. These changes may provide the opportunity to look further at the
phenomenon of sleep disturbance in PD and the use of DBS as a relevant symptom
management strategy. In addition, any researcher bias from the original format would
have been lessened and the credibility of the final product strengthened.
Conclusion

The TSM proved to be an ideal organizing framework to develop research
methods investigating the phenomena of sleep disturbance of the DBS-PD population. It
also enabled the dissection of a symptom into all its facets that allowed for increasing the
understanding of the problem for the clinician that ultimately allows for appropriate
planning of care and reassessment. The underlying assumptions aided in driving the
direction of the research questions and aided in supporting that the patients’ experiences
with PD sleep disruption are complex. Having the ability to gather information from
different perspectives offers a more comprehensive approach to understanding the
symptoms and symptom management strategies experiences and outcomes for patients
with PD-DBS.

Additionally, the case study analysis format proved useful for developing a

clearer understanding of the phenomena of sleep disturbance in the DBS-PD population.
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Ttis clear that this phenomenon is an outcome of many factors in the individuals’ illness
trajectory that includes the pathophysiology of the disease, pharmacotherapy, DBS,
improved nocturnal motor symptom control, and behavioural cheinges. Much of the
literature supported the outcomes of the data collected but question still remains as to the
impact of DBS on sleep disturbance. While there were numerous limitations to this study
it would appear that an increase in clinical attention to this phenomenon is warranted both
pre and post DBS. Overall, this population faces a challenging future and every effort
should be made toward supporting healthy sleep-wake patterns to support their health and

social well-being for optimal quality of life.
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