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ABSTRACT 

This descriptive correlational study investigated the 

relationships between sleep and depression before and after 

hemodialysis in patients on chronic hemodialysis. Thirty-

nine adult patients were tested using the Beck Depression 

Inventory and the Visual Analog Sleep Scale before and after 

the first dialysis of the week. 

Results of testing indicated no significant differences 

between the quality of sleep before and after hemodialysis 

treatments. Depression was shown to be present on a mild-

moderate level both before and after hemodialysis. 

Comparison of this study group with other groups tested 

using the Visual Analog Sleep Scale revealed that this group 

reports sleep comparable to insomniacs and hospitalized 

adults. The study has shown that sleep of the chronic 

hemodialysis patient is not perceived by the individuals to 

be normal. 
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CHAPTER 1 

Introduction 

Sleep is a process experienced by all persons. 

Approximately, 35 percent of Americans complain of 

difficulty falling asleep or maintaining sleep (Mendelson, 

1987). The amount of sleep required for each person varies 

and most individuals think that the desired amount of sleep 

is eight hours. Others report feeling well with fewer hours 

of sleep, while some individuals would like to have nine or 

more hours of sleep (Kales & Kales, 1984). Satisfaction 

with sleep is therefore a subjective phenomenon which is 

established by each individual. Subjective evaluation of 

sleep is an appropriate method to use to determine patients 

perceptions of sleep difficulties (Mendelson, 1987; Snyder-

Halpern & Verran, 1987). 

Statement of the Problem 

Disturbances with sleep are known to occur with 

physical and mental diseases (Kales & Kales, 1984). Uremia 

is one medical condition which can affect the sleep patterns 

of individuals (Weitzman, 1983). The End-Stage Renal 

Disease (ESRD) patient maintains elevated blood urea levels. 

Because uremia can interfere with sleep, it is important to 

establish whether patients with ESRD continue to perceive 

difficulty with sleep once hemodialysis treatment is 

initiated. Hypertension, myoclonus, restless legs, 
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depression, and anxiety are other diseases or conditions 

which can interfere with normal sleep patterns (Mendelson, 

1987; Williams, 1988). These conditions can also occur in 

ESRD patients. The incidence of depression is reported to 

be from 14 to 55 percent in patients on hemodialysis 

(Craven, Rodin, Johnson & Kennedy, 1987; Israel, 1986; 

Kaplan De-Nour & Czaczkes, 1976). From the investigator's 

clinical experience, depression appears to be a more 

generalized problem for the population. Therefore, this 

study examined the correlations among depression, urea 

levels, and sleep reports of ESRD patients. 

Knowledge of ESRD patients' perceptions about their 

sleep can become important when caring for these patients. 

Complaints about sleep can be clues about physical and 

mental problems patients may not realize are present, such 

as myoclonus or depression. Focus on complaints of patients 

may improve their sleep and/or lead to treatment of the 

underlying medical conditions with resulting improvement in 

sleep. 

Purpose of the Study 

The purpose of this study was to describe the 

subjective sleep characteristics of the ESRD patient 

receiving hemodialysis. The study attempted to establish 

whether sleep characteristics vary in relationship to the 
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occurrence of the hemodialysis treatment, the presence of 

depression, or the age and sex of the individual. 

The specific research questions to be answered were: 

1. What are the subj ective sleep characteristics of the 

ESRD patient receiving hemodialysis? 

2. Do subjective sleep characteristics vary the night 

before or after hemodialysis treatments? 

3. Are subjective sleep disturbances of the ESRD patient 

receiving hemodialysis related to depression? 

4. Do demographic characteristics such as age and sex have 

any effect on sleep in the ESRD patient? 

Significance 

The ESRD program is the largest program covered under 

Medicare, with treatment for renal disease provided to an 

increasing number of people each year. The ESRD program 

enrollment in 1987 reached 157,944 and an increase is 

expected to continue (USRDA, 1989). Building a knowledge 

base about the ESRD patient is important to nursing when 

considering the large number of patients affected by this 

disease. These patients are seen regularly in both 

inpatient and outpatient settings by nurses. Thorough 
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understanding of problems experienced by these patients is 

essential to help them maintain their quality of life. 

The results of a 1970 study by Friedman, Goodwin, and 

Chaudhry indicated that sleep patterns of uremic patients 

return to normal once hemodialysis has been started. More 

recently Williams (1988) stated: 

"there are few sleep studies of patients 

suffering from uremia and undergoing 

hemodialysis. This is interesting in view of 

how frequently complaints are encountered about 

sleep disturbances by dialysis patients and 

their families" (p. 281). 

Since there is a paucity of information, as well as 

conflicting information concerning the sleep of ESRD 

patients on hemodialysis, it would seem that additional 

studies are important. 

This study attempted to establish the presence of 

continued problems with sleep in ESRD patients undergoing 

hemodialysis treatments. Knowing that patients feel they 

are experiencing problems is necessary to begin improvement 

of their physical and mental health. 

ESRD patients are frequently complex patients to care 

for as they present with numerous problems. Perhaps sleep 

is one problem for which recognition and treatment is 

deferred to correct life-threatening physiologic components. 
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However, attention to complaints about sleep problems may be 

important for the emotional satisfaction of the patient. 

Nurses in the hemodialysis unit develop close 

relationships with patients and may be the first health care 

professional in whom the patient confides. Inclusion of the 

assessment of sleep in the nursing care process should be 

done on a routine basis with these patients. Nursing 

research of sleep in the ESRD patient can describe the 

frequency of the problem and perhaps lead to further nursing 

research and altering of nursing practice to benefit 

patients with sleep disturbances. 

Summary 

Patients with ESRD receiving hemodialysis have both 

physical and mental reasons to experience sleep 

disturbances. Current examination of the literature shows 

conflict with previous studies as to whether sleep problems 

exist after hemodialysis has been started. The purpose of 

this study was to determine, using subjective evaluation, if 

ESRD patients on hemodialysis experience sleep disturbances. 

Research questions were asked to determine the relationship 

of sleep in the ESRD patient on hemodialysis with age, sex, 

depression, and the occurrence of dialysis treatments. 
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Chapter 2 

Conceptual Perspective and Review of the Literature 

The conceptual framework for the study is presented in 

this chapter and is shown in Figure 1. A description of the 

normal sleep patterns in the adult and presentation of the 

pertinent information from the literature which identifies 

potential causes for sleep problems in the End Stage Renal 

Disease (ESRD) patient are given. The characteristics of 

subjective sleep evaluation are defined. 

Conceptual Framework 

The Uremia-Depression-Sleep Conceptual Model depicted 

in Figure 1. shows the construct, concept and operational 

components of this research project. Also shown are the 

directional indicators for each component in the study. 

On the construct level the ESRD is associated with 

decreased sleep quality and increased depression. Sleep 

quality is also associated with increased depression. 

Blood urea level was considered to be an indicator of 

ESRD. Sleep quality is indexed by subjective sleep 

characteristics. 

In operationalizing the concepts, blood urea level is 

measured by the time from the end of dialysis, with before 

dialysis representing the highest blood urea level and after 

dialysis showing lowest blood urea level. Subjective sleep 
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characteristics are measured using the VAS scale. 

Measurement of depression is operationalized with the use of 

the Beck Depression Inventory. The presence of depression 

is shown to have a positive relationship to increased time 

from the end of dialysis, as well as to sleep disturbance 

and sleep supplementation. However, depression has a 

negative relationship to sleep effectiveness. Time from the 

end of dialysis also is shown to have a negative effect with 

sleep effectiveness. 
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Figure 1. Uremia-Depression-Sleep Conceptual Model 
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Normal Sleep 

Objective sleep studies have identified the patterns of 

sleep in humans. Normal sleep has been divided into two 

categories: rapid eye movement (REM) and non-REM (NREM) or 

slow-wave sleep. Non-REM sleep has been further divided 

into four stages (Robinson, 1986). A person falling asleep 

first enters into stage 1. Stage 1 lasts from 30 seconds to 

seven minutes (Parkes, 1985). If aroused from stage 1 

sleep, the individual may describe the experience as being 

half awake (Parkes, 1985). From Stage 1 a person enters 

stage 2 and in stage 2 sleep definitely occurs. Stage 2 

sleep lasts about 30 minutes (Goodemote, 1985). Stages 3 

and 4, also known as delta sleep, follow stage 2 and are 

the deepest sleep stages. Arousal of an individual is most 

difficult during stages 3 and 4 sleep (Goodemote, 1985). 

Most of delta sleep occurs during the first half of the 

night (Goodemote, 1985). 

After reaching delta sleep, an individual shifts to 

stage 2 for a brief period and then enters into REM sleep. 

Shifting from stages continues throughout the night, with 

progressively less delta time and increasing REM phases. 

REM sleep dominates the early morning hours of sleep 

(Parkes, 1985). Cycles of sleep are repeated about every 90 

minutes during the night (Ganong, 1986; Parkes, 1985). 

Delta sleep decreases as an individual ages. By the 

age of 60 years many people have little or no delta sleep. 
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Stage 1 sleep time increases with age. The amount of time 

spent in stage 2 remains unchanged with age. Total sleep 

time decreases with the aging process (Goodemote, 1985; 

Kales & Kales, 1984; & Weitzman, 1983). 

The functions of sleep are defined according to REM and 

NREM components. REM sleep is thought to be important for 

memory storage, consolidation of learning, emotional 

adaptation, and mental restoration (Hayter, 1985; Hoch & 

Reynolds, 1986; Littrell & Schumann, 1989). Deprivation of 

REM sleep can lead to irritability, disorientation and the 

potential for hallucinations (Littrell & Schumann, 1989). 

REM sleep deprivation occurs when there is a decrease in 

total sleep time, loss of sleep in early morning hours and 

with sleep in new environments. 

NREM sleep is believed to provide physical restoration 

of the body (Hayter, 1985; Littrell & Schumann, 1989). 

Individuals deprived of NREM sleep may have mood changes, 

fatigue, irritability, lack of motivation, decreased 

response to stimuli and aggressiveness. NREM deprivation is 

known to occur in depression (Gillen, Stiaram, & Mendelson, 

1981; Littrell & Schumann, 1989). 

After deprivation of sleep a rebound phase occurs. 

NREM sleep is rebounded more easily than REM sleep (Littrell 

& Schumann, 1989). It is known that afternoon naps provide 

more NREM sleep and in morning naps REM sleep predominates 

(Hayter, 1985). 
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ESRD Patient Sleep 

A review of the literature specific to sleep in 

patients with End Stage Renal Disease (ESRD) revealed little 

information on either subjective or objective qualities of 

sleep. This finding is supported by Williams (1988) who 

indicated that complaints by this patient population are 

numerous. 

Early work by Gonzales, Pabico, Brown, Maher, and 

Schreiner (1963) reported insomnia of a functional origin in 

patients receiving hemodialysis. Schrier (1986) described 

the initial symptoms of the uremic state as "mild and 

consist of emotional lability, insomnia and a lack of 

facility in abstract thinking" (p.477). The central nervous 

system manifestations of uremia are reported to be 

reversible by dialysis according to Codish and Cress (1971). 

O'Brien (1983) described sleep pattern changes as one of the 

adjustments patients face who begin hemodialysis. This 

information is based on early studies by Friedman (1970) who 

established that the uremic patient experiences nocturnal 

insomnia, daytime somnolence, fatigue, and withdrawal from 

activities. Friedman further reported that disturbances 

with sleep are resolved once patients are established on a 

maintenance hemodialysis regimen. The patient population 

Friedman studied received overnight hemodialysis, a 

procedure rarely occurring today. 
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Data obtained in studies by Williams (1988) showed that 

the sleep disturbances of patients receiving hemodialysis 

are irreversible. Gutch (1983) indicated the severity of 

the symptoms of uremia parallels the urea level of the 

blood. When patients are dialyzed against a elevated urea 

bath, they exhibit symptoms of anorexia, malaise, nausea and 

insomnia. Kales and Kales (1984) reported that urea levels 

and sleep disturbances are positively correlated. ESRD 

patients get less than normal amounts of stage 3 and stage 4 

sleep. 

Whittier (1988) wrote that sleep disturbances are 

common among hemodialysis patients. These disturbances 

manifest themselves as excessive daytime somnolence and 

inability to sleep at night. Other factors Whittier stated 

affecting sleep are the use of sleeping aids, which have a 

prolonged effect in the renal failure patient, as well as 

the possibility that the uremic state may interfere with 

sleep cycles. 

Speculation was made by Bailey (1972) that hemodialysis 

patients may not be able to sleep at night because of 

anxiety and fear of dying. He thought it is very important 

not to suppress REM sleep in the patient so that "some 

subconscious work is done on anxieties" (p. 433). Avoidance 

of drugs which may decrease REM sleep is suggested. Gutch 

(1983) reported that ESRD patients complain of the inability 

to sleep or of fitful sleep during the night. He stated 
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that the patient may often sleep during the hemodialysis 

treatment. Speculation is made by Gutch that the patient 

may have a pathologic inability to sleep or that some 

patients may have a reduced need for sleep. 

The personal experience of this author (12 years 

working with hemodialysis patients) is that patients 

frequently arrive for their dialysis treatment complaining 

of difficulty sleeping during the previous night. Further, 

observation of the patient during the hemodialysis 

treatment, reveals that the patient appears to sleep. Many 

patients admit to sleeping during dialysis and may look 

forward to obtaining sleep during dialysis for restoration 

as well as a means of passing the time on dialysis quickly. 

Hemodialysis is the removal of waste materials from the 

blood through a semipermeable membrane. The object of the 

treatment is to 

"maintain fluid, acid-base, and electrolyte 

balance as close to normal as possible. 

Hemodialysis accomplishes these objectives by 

passing blood and a dialysate fluid on opposite 

sides of a membrane. Solutes of molecular weights 

below 10,000 will cross the membranes in 

commercially available dialyzers (Freeman & 

O'Donovan, 1989)" (p. 1371). 
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The molecular weight of urea is 60. Thus, it is considered 

a small molecule and readily dialyzable. 

Since uremia interferes with normal sleep, it would 

seem logical that the ESRD patient who receives hemodialysis 

would experience more normal sleep on the night dialysis was 

performed when urea level is lowest. As urea levels rise, 

disturbances with sleep would be more likely to occur. 

Thus, it would be expected that the patient would have more 

complaints of sleep on the night prior to dialysis. 

Depression 

Depression is an affective disorder usually associated 

with a real or perceived loss. There is no age limit 

identified with the occurrence of depression. In the United 

States, depression occurs more frequently in females (18-

23%) than in males (8-11%) among the general population 

(Forrester, 1987; Kryger, Roth & Dement, 1989). The 

diagnosis of depression must include the presence of 

dysphoria or low mood which must exist for a period of at 

least one week to one month. Kathol (1985) described 

depression as dysphoria which is "continuous, pervasive, and 

severe and which interferes with the performance of social, 

occupational, or personal activity" (p.745). 

Patients with depression commonly experience sleep 

disturbances. These disturbances are usually complaints of 
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increased wakefulness or difficulty maintaining sleep 

(Cartwright, 1985; Kryger, Roth & Dement, 1989; Reynolds & 

Kupfer, 1988). Polysomnographic recordings in depressed 

patients have shown diminished slow wave sleep, shifting of 

delta sleep from the first to the second NREM sleep period, 

a more rapid appearance of the first REM period, increased 

total REM time, decrease in total sleep time, and increased 

arousals during the night (Kryger, et al 1989; Mendleson, 

1987; Reynolds, 1989; Stevens, 1985; Williams, Karacan & 

Moore, 1988). 

Depression may occur independently of any physical 

illness but can also be a reaction to emotional or physical 

trauma from a medical illness. Medical illness is a 

stressor which may cause patients to exhibit depression. 

Patients often lose control to complete some tasks, to go 

places, and to associate freely with other people. 

Frequently, patients must adjust to a new lifestyle or 

assume new roles in accepting their illness. 

Sometimes when depression is caused by a medical 

illness, it is temporary. Treatment of the medical 

condition resolves the associated dysphoria. However, some 

medical illnesses are only partially treatable. Such is the 

case with renal disease. Dialysis provides a means to 

sustain life, but is unable to cure the patient of renal 

disease. Kathol (1985) suggested that in these cases the 

use of psychiatric intervention becomes more important than 
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with the patient who has a fully treatable medical 

condition. 

Depression is described as "the most common 

psychological problem of all medical illness" and accepted 

as a common complication of dialysis patients (Levy, 1984, 

p.241). A 1976 study by Kaplan De-Nour & Czaczkes revealed 

that depression was the most common psychiatric problem with 

53 percent of 100 ESRD patients followed over a five year 

period. These patients were moderately to severely 

depressed. 

Recently, a study of 78 dialysis patients over a three 

year period from 1983 to 1986, showed that depression was 

present and had increased in 32 percent of survivors 

(Husebye, Westlie, Styrvoky, & Kjellstrand, 1987). 

Ninety-nine patients on dialysis were tested for depression 

by Craven, Rodin, Johnson and Kennedy (1987). The results 

revealed that affective disorders were present in 14 percent 

of the patients. 

Hong, Smith, Robson, and Wetzel (1987) assessed 60 

patients with ESRD for depression. Twenty-eight percent of 

the patients had experienced one or more major depressive 

episodes concurrent with their renal disease. During these 

episodes of depression, sleep disturbances were the most 

frequently reported symptoms of the patients. 

Sleep complaints are documented to be present in ESRD 

patients and could be attributed to the uremic state, 
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depression or both. Compared to the general population, the 

incidence of depression among ESRD patients is higher giving 

a potential for increased sleep difficulties in the ESRD 

population. Assessment of these patients for both uremia 

and depression is important in determining the treatment 

methods, i.e., increasing the dialysis time and/or changing 

the diet to decrease toxins or treating the depression to 

achieve improvement of the patients1 sleep. 

Subjectively Measured Sleep Characteristics 

Subjective sleep is the evaluation of sleep by the 

individual experiencing the event. Studies have been 

completed evaluating sleep with both subjective and 

objective methods. Using the objective method of sleep 

evaluation gives an accurate account of sleep but requires 

equipment and personnel, which is costly. Sleep most often 

occurs in a setting unfamiliar to the patient which may 

affect the results. Costs and logistical difficulties 

associated with objective sleep measurement may prevent 

evaluation of patient problems with sleep. 

Subjective evaluation of sleep does not require 

sophisticated equipment, extensive personnel or large 

amounts of time. Potential simplicity of subjective 

instruments for evaluation of sleep make this form of sleep 

evaluation ideal for initial assessment of sleep disorders 

in the clinical setting. 
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Snyder-Halpern and Verran (1987) developed a visual 

analog sleep scale (VAS) to measure subjective sleep. There 

are three components on the VAS sleep scale which identify 

the sleep characteristics of the individual completing the 

instrument. These components are sleep disturbance, sleep 

effectiveness, and sleep supplementation. 

Sleep disturbance includes mid-sleep awakening, wake 

after sleep onset, movement during sleep, sleep latency, 

soundness of sleep, quality of disturbance, and quality of 

latency. Components included in the scale evaluating sleep 

effectiveness are rest upon awakening, subjective quality of 

sleep, total sleep period, total sleep time, and sleep 

sufficiency evaluation. Items included in the area of sleep 

supplementation are daytime sleep, morning sleep, afternoon 

sleep and wake after final arousal. Definitions of each 

item included in the instrument are included in Table 1. 

Since the VAS instrument is a short tool, its use in the 

clinical area is practical. Completion of the instrument 

takes only five to 10 minutes. 
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Table 1 

Sleep Characteristic Definitions 

Disturbance 

Mid-Sleep Awakening (MSA): Perception of the number of 
awakenings during the sleep period. 

Wake After Sleep Onset (WASO): Perception of the amount of 
time spent awake during the total sleep period. 

Movement During Sleep (MDS): Perception of the amount of 
movement during sleep. 

Sleep Latency (SL): Perception of the amount of time from 
settling down to sleep until falling asleep. 

Soundness of Sleep (SS): Perception of sleep depth. 
Quality of Disturbance (QD): Perception of the degree of 

difficulty with sleep disturbance. 
Quality of Latency (QL): Perception of the degree of 

difficulty in going to sleep. 

EFFECTIVENESS 

Rest Upon Awakening (RUA): Perception of how rested the 
person is upon awakening. 

Subjective Quality of Sleep (SQS): Perception of sleep 
adequacy in terms of overall quality. 

Total Sleep Period (TSP): Perception of the total time from 
settling down for sleep to awakening in the morning. 

Sleep Sufficiency Evaluation (SSE): Perception of adequacy 
of amount of sleep. 

SUPPLEMENTATION 

Daytime Sleep (DTS): Perception of time asleep other than 
primary sleep period. 

Morning Sleep (MS): Perception of amount of supplemental 
sleep during the morning hours. 

Afternoon Sleep (AS): Perception of amount of supplemental 
sleep during the afternoon hours. 

Wake After Final Arousal (WAFA): Perception of the time 
spent in bed from initial morning arousal to final 
awakening. 

Note. Definitions from Verran, J. A., Duffy, P. R. & 
Snyder-Halpern, R. (1989). 
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Summary 

The relationship among uremia, depression, and sleep 

quality in the ESRD patient is important to consider in the 

daily care of the individual. Controversy in the literature 

regarding the presence of continued sleep difficulties as 

well as the large variability of reported depression in the 

population gives reason to examine these variables. 

Recognizing that problems of sleep and depression may be 

present in the uremic patient may alter the approach used in 

the delivery of nursing care. 
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CHAPTER 3 

Methodology 

This chapter describes the research design, sample, 

setting, instrumentation used, data collection plan and data 

analysis plan. 

Research Design 

The research design used in this study was descriptive 

correlational. Correlations were used to describe the 

relationships between, depression, and sleep quality. In 

addition, comparisons were made on subjective sleep 

characteristics just prior to and after dialysis treatments. 

Setting and Sample 

A convenience sample was used for obtaining data for 

this study. The sample studied was adults receiving 

hemodialysis in an outpatient setting. Criteria for 

inclusion in the study consisted of the following. 

1. The individual must be 18 years of age or older 

to qualify as an adult. 

2. All participants must be receiving maintenance 

hemodialysis in an outpatient setting. 

3. Participants must willingly agree to complete 

the instruments for the study. 
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4. Individuals must be able to speak and read 

English in order to complete the necessary forms. 

The convenience sample consisted of 39 patients. 

Sample size was determined using Cohen's (1988) power 

analysis methods to ensure an adequate size. The sample 

size of 39 allowed a large effect size to be found 

statistically significant using correlation coefficients and 

t-tests with powers of .78 and .80 respectively. 

Probability levels of .05 were set for all analyses. A 

large effect size was chosen to allow for clinical, as well 

as statistical, significance of results. 

Human Subjects Protection 

Permission for approval of the project was made to the 

Ethical Review Committee of the University of Arizona 

College of Nursing as well as with Southwest Kidney 

Institute, Tucson, Arizona. Written permission was obtained 

from the Ethical Review Committee of the University of 

Arizona College of Nursing and final approval from the 

Southwest Kidney Institute was received by phone (Appendix 

A). Subjects were given a verbal explanation as well as a 

written disclaimer about the study (Appendix B). The risks 

and benefits associated with participation in the study were 

included. 

There were no known risks or direct benefits to the 

individuals who participate in the study. 
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Consent was verbal and by completion of the tools. 

Individuals were allowed to withdraw from the study at any 

time. No influence in care was experienced from 

participation or withdrawal from the study. 

Data Collection Plan 

Two instruments were used for data collection, the Beck 

Depression Inventory (BDI) and the Visual Analog Sleep Scale 

(VAS). Both tools are short instruments making their use 

easy. 

Participants were obtained from the Southwest Kidney 

Institute (SKI) outpatient hemodialysis centers. Patients 

who met the criteria for participation were identified by 

the SKI staff. These patients were then approached and 

given a verbal explanation of the research purpose, 

objectives, method, risks, and benefits. Upon receiving 

consent of the individual, the instruments were given to the 

patient to complete. Verbal and written instructions for 

completion were given to the patient. 

The investigator completed a demographic sheet on each 

participant from chart review (Appendix C) . This 

information included the dates of dialysis, beginning and 

ending dialysis times, and medications as well as other 

demographic variables. 

Participants were asked to complete the tools within 

two hours of awakening. The tools were completed on the 
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morning prior to their first dialysis day for the week and 

again the next morning. If a patient was dialyzed on 

Monday, Wednesday, and Friday, the tools were completed on 

Monday morning and Tuesday morning. For those patients who 

received dialysis on Tuesday, Thursday and Saturday, tools 

were completed on Tuesday and Wednesday mornings. This 

provided evaluation of sleep and depression when urea levels 

were the highest and lowest. 

Instruments 

The Beck Depression Inventory is designed to be a self 

administered questionnaire consisting of 21 items. 

Completion time for the Beck Depression Inventory is 

approximately 10 to 15 minutes. Reliability is reported to 

be 0.93 using split-half reliability and Spearman-Brown 

reliability coefficient. The instrument has been widely 

used in both research and clinical settings (Beck & 

Beamesderfer, 1974). 

The Visual Analog Sleep Scale (VAS) is a 15 item self-

report in a visual analog format. The completion time for 

the scale is five to 10 minutes. The VAS contains three 

factors of sleep evaluation which are sleep disturbance, 

effectiveness and supplementation. Reliabilities for the 

disturbance and effectiveness subscales have been documented 

to be from .82 to .87 for disturbance and from .74 to.89 for 

effectiveness (Epstein, 1988; Ruehl, 1988; Shang, 1987; 
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Snyder-Halpern & Verran, 1987; Verran, Duffy & Snyder-

Halpern, 1989). Sleep supplementation subscale 

reliabilities range from .68 to .84 (Epstein, 1988; Ruehl, 

1988; Shang, 1987). Construct validity for the VAS has been 

demonstrated through factor analysis. The VAS has been used 

on a variety of populations including hospitalized and non-

hospitalized subjects. 

Approval for use of both the Beck Depression Inventory 

and the Visual Analog Sleep Scale was obtained by the 

authors of each tool (Appendix D). 

Data Analysis 

Data analysis was planned according to each research 

question. To answer the first question "What are the 

subjective sleep characteristics of the ESRD patient 

receiving hemodialysis?" descriptive statistics using 

central tendency and dispersion were planned. For the next 

question, "Do subjective sleep characteristics vary before 

or after hemodialysis treatments?", paired t-tests were used 

for each characteristic. Pearson's product-moment 

correlation coefficients were planned to answer the question 

of "Are subjective sleep disturbances of the ESRD patient 

related to depression?". Analysis of the final question, 

"Do demographic characteristics such as age and sex have any 

effect on sleep in the ESRD patient?, was planned using 

correlations. 
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Summary 

A descriptive correlational design was used to describe 

the relationships between urea, sleep and depression in the 

hemodialysis population. Thirty-nine subjects were 

recruited from the Southwest Kidney Institute, an outpatient 

hemodialysis facility. Tools used to assess the components 

of study were the Beck Depression Inventory and the Visual 

Analog Sleep Scale. 
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CHAPTER 4 

Results 

Results of the data collection are presented in this 

chapter. In addition, demographic information about the 

research population is given. Reliabilities for the 

instruments used are also included in the chapter. 

Sample 

Demographic Characteristics of the Sample 

A convenience sample of 39 subjects participated in the 

study. Age of the participants varied from 23 to 85 years. 

Both the mean and median age for the group was 56 years (s. 

d. = 18.25). There were 21 males (53.8%) and 18 (46.2%) 

females included (Table 2) . Most of the subjects were 

married, 24 (61.5%), with the remainder of subjects divided 

rather evenly according to their marital status; single 4 

(10.3%), divorced 6 (15.4%), widowed 5 (12.8%) (Table 2). 

Employment status (Table 2) revealed one student (2.6%) 

and nine (23.1%) employed subjects. Seven (17.9%) of the 

employed subjects worked fulltime with two (5.1%) working 

parttime. The majority of the participants were either 

unemployed, 18 (46.2%), or retired, 11 (28.2%). 

Ethnic origin (Table 2) of the participants included 29 

Caucasians, 2 Blacks, 7 Hispanics, and 1 Native American. 
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All but one subject received three dialysis treatments 

per week. One subject dialyzed twice weekly. The mean 

length of dialysis treatments was 2.78 hours (s.d. = 27.96), 

with the minimum time being 2.0 hours and maximum time 4.5 

hours. The average number of months that subjects had been 

receiving dialysis treatments was 60.0. The minimum amount 

of time any subject had been on dialysis was three months 

with the longest duration being 16 years, 9 months. 



Table 2 

Sample Characteristics (N = 39) 

Characteristic Frequency Percent 

Sex Hale 21 53.8 
Female 18 46.2 

Marital Single 4 10.3 
Status Married 24 61.5 

Divorced 6 15.4 
Widowed 5 12.8 

Work Employed (fulltime) 7 17.9 
Status Employed (parttime) 2 5.1 

Unemployed 18 46.2 
Retired 11 28.2 
Student 1 2.6 

Ethnicity Caucasian 29 74.4 
Black 2 5.1 
Hispanic 7 17.9 
Native American 1 2.6 

Treatments Two 1 2.6 
per week Three 38 97.4 
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Research Question Results 

Subjective Sleep Characteristics of the Sample 

Scoring of the Visual Analog Sleep Scale was done by 

measurement of the subjects mark on the 103mm line of the 

tool. Length of this line differed from the original VAS 

tool due to duplicating. When results from this study were 

compared to results from other populations, the scores were 

proportionally adjusted to be comparable to scores obtained 

using a 100mm line. Evaluation of the amount of 

disturbance, effectiveness or supplementation is by the 

score given to each characteristic. High scores indicate 

increased amount of disturbance, effectiveness or 

supplementation. Scores for Soundness of Sleep were 

reversed so that the results fit on the Disturbance subscale 

with a high score indicating greater disturbance. Sleep 

Sufficiency Evaluation scores were also reversed to allow 

for interpretation on the Effectiveness scale with a high 

score showing greater effectiveness. Data results to answer 

the first two research questions, "What are the subjective 

sleep characteristics of the ESRD patient receiving 

hemodialysis?" and "Do subjective sleep characteristics vary 

the night before or after hemodialysis treatments?" are 

p r e s e n t e d  i n  T a b l e s  3 - 8 .  

The subjects' perception of their sleep was reported 

for two days. One preceded the first dialysis for the week 
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and the second followed the first dialysis of the week. 

Characteristics for the two sleep periods are reported by 

the subscales of the tool. Subscales of the Visual Analog 

Sleep Scale are Disturbance, Effectiveness, and 

Supplementation. 

Paired t-tests of the VAS subscale items showed no 

significant differences in the perception of sleep 

disturbance (Table 4), effectiveness (Table 6), or 

supplementation (Table 8) in before and after dialysis 

testing. Thus, the answer to the research question, "Do 

subjective sleep characteristics vary between the night 

before or after hemodialysis treatments?", is negative 

(Table 9). 

Disturbance 

Disturbance includes the individual items of Mid-Sleep 

Awakening (MSA), Wake After Sleep Onset (WASO), Movement 

During Sleep (MDS), Soundness of Sleep (SS), Quality of 

Disturbance (QD), Sleep Latency (SL), and Quality of Latency 

(QL). Mean scores from frequency intervals for the sample 

are listed in Table 3 for before and after dialysis 

treatment testing. 
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Table 3 

Disturbance Characteristics 

Characteristic Number Mean Std Dev 

Mid-sleep Awakening (1) 37 57.00 32 .44 
(2) 37 56.16 33 .59 

Wake After Sleep Onset (1) 36 37.39 25 .61 
(2) 35 41.43 28 .65 

Movement During Sleep (1) 38 46.32 29 .12 
(2) 36 50.22 30 .71 

Soundness of Sleep (1) 38 49.63 32 .82 
(2) 37 53.87 31 .09 

Quality of Disturbance (1) 37 45.08 35 .04 
(2) 35 53.40 33 .59 

Sleep Latency (1) 37 29.11 28 .97 
(2) 36 33.11 31 .40 

Quality of Latency (1) 39 30.76 32 .80 
(2) 38 31.74 33 .46 

Note. 

(1) Time 1 : Before dialysis 

(2) Time 2 : After dialysis 
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Paired t-tests were done to evaluate the perceptions of 

sleep before and after the first dialysis of the week using 

only complete data from the subjects. Results of the paired 

t-tests for disturbance are listed in Table 4. 

When looking at the mean scores of the paired data on 

the disturbance scales (Table 4), only Soundness of Sleep 

proved to be in the direction predicted. Subjects reported 

greater soundness of sleep following dialysis than before. 

Effectiveness 

The perception of sleep in terms of quality and length 

is evaluated in this subscale. Included in the subscale are 

the individual items of Rest Upon Awakening (RUA), 

Subjective Quality of Sleep (SQS) , Sleep Sufficiency 

Evaluation (SSE), Total Sleep Time (TST), and Total Sleep 

Period (TSP). Results of before and after the first 

dialysis of the week are given in Table 5. Paired t-tests 

of the two testings are listed in Table 6. 

The paired data on the Effectiveness subscale items 

(Table 6) revealed four in the predicted direction, 

Subjective Quality of Sleep, Sleep Sufficiency Evaluation, 

Total Sleep Time and Total Sleep Period. Subjects reported 

a greater Subjective Quality of Sleep, Sleep Sufficiency 

Evaluation, as well as increases in Total Sleep Time and 

Total Sleep Period although these items were not 

statistically significant. 
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Table 4 

Comparison of Disturbance Characteristics bv Paired t-tests 

Characteristic N Mean Std Dev Std T Degree 2-Tail 
Error Value Freedom Prob 

MSA ( 1 )  35 56.46 32.23 5.45 -.45 34 .656 
(2) 35 58.94 32.31 5.46 

WASO ( 1 )  34 37.97 26.24 4.50 -.54 33 .595 
(2) 34 40.35 28.36 4.86 

MDS ( 1 )  36 46.58 29.58 4.93 -.73 35 .472 
(2) 36 50.22 30.71 5.12 

SS ( 1 )  37 49.43 33.24 5.47 

H
 

0
 

•
 

H
 

1
 36 .321 

(2) 37 53.86 31.09 5.11 

QD (1) 35 47.06 34.99 5.91 -1.12 34 .269 
(2) 35 53.40 33.59 5.68 

SL (1) 36 28.64 29.24 4.87 l H
 

• H
 

O
 

35 .279 
(2) 36 33.11 31.40 5.23 

QL (1) 38 30.79 33.24 5.39 -.29 37 .777 
(2) 38 31.74 33.46 5.43 

Note. *p<.05. 

(1) Time 1 : Before dialysis 

(2) Time 2 : After dialysis 
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Table 5 

Effectiveness Characteristics 

Characteristic Number Mean Std Dev 

Rest Upon Awakening (1) 
(2) 

37 
34 

58.60 
55.94 

25.63 
29.62 

Subjective Quality (1) 
of Sleep (2) 

38 
36 

57.87 
57.19 

31.93 
33.75 

Sleep Sufficiency (1) 
Evaluation (2) 

38 
38 

55.53 
58.92 

34.98 
36.76 

Total Sleep Time (1) 
(2) 

38 
35 

57.05 
60.23 

29.11 
26.52 

Total Sleep Period (1) 
(2) 

36 
34 

94.86 
101.56 

33.67 
30.30 

Note. 

(1) Time 1 : Before dialysis 

(2) Time 2 : After dialysis 
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Table 6 

Comparison of Effectiveness Characteristics by Paired 

t-tests 

Characteristic N Mean Std Dev Std T Degree 2-Tail 
Error Value Freedom Prob 

RUA (1) 33 59.64 24.83 4.32 1.13 32 .266 
(2) 33 54.61 29.02 5.05 

SQS (1) 35 56.94 32.42 5.48 -.54 34 .595 
(2) 35 58.51 33.29 5.63 

SSE (1) 37 55.43 35.45 5.83 -.83 36 .413 
(2) 37 60.24 36.34 5.97 

TST (1) 35 58.74 28.35 4.79 -.41 34 .688 
(2) 35 60.23 26.52 4.48 

TSP (1) 33 97.93 31.61 5.50 -.83 32 .633 
(2) 33 100.30 29.86 5.20 

Note. p<.05. 

(1) Time 1 : Before dialysis 

(2) Time 2 : After dialysis 
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Supplementation 

The amount of sleep obtained in addition to the regular 

sleep time as perceived by the subjects is known as Sleep 

Supplementation, measured by the Supplementation subscale. 

This subscale includes the variables of Daytime Sleep (DTS), 

Horning Sleep (AMS), Afternoon Sleep (PMS), and Wake After 

Final Arousal (WAFA). These items are summarized for the 

study in Table 7. Table 8 shows the results for 

supplementation based on paired t-tests. 

Predictions made for the paired data on the 

Supplementation items were in the correct direction for two 

of the items in the subscale, but not statistically 

significant. Subjects showed less Daytime Sleep and Morning 

Sleep following dialysis as predicted, but increases in 

Afternoon Sleep and Wake After Final Arousal. 
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Table 7 

Supplementation Characteristics 

Characteristic Number Mean Std Dev 

Daytime Sleep (l) 38 23.97 29.66 
(2) 36 18.92 24.18 

Morning Sleep (1) 37 19.00 25.79 
(2) 33 15.88 20.75 

Afternoon Sleep (1) 38 25.63 33.81 
(2) 36 25.22 31.19 

Wake After Final Arousal (1) 37 32.30 31.99 
(2) 37 34.00 34.93 

Note. 

(1) Time 1 : Before dialysis 

(2) Time 2 : After dialysis 
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Table 8 

Comparison of Supplementation Characteristics bv Paired 

t-tests. 

Characteristic N Mean Std Dev Std T Degree 2-Tail 
Error Value Freedom Prob 

DTS (1) 36 22.92 29.95 4.99 1.36 36 .181 
(2) 36 18.92 24.18 4.03 

AMS (1) 32 16.66 24.65 4.36 .18 31 .859 
(2) 32 15.84 21.08 3.73 

PMS (1) 36 23.50 33.24 5.54 -.31 35 .757 
(2) 36 25.22 31.19 5.20 

WAFA (1) 35 31.86 32.82 5.55 -.54 34 .595 
(2) 35 35.03 35.65 6.03 

Note. p<.05. 

(1) Time 1 : Before dialysis 

(2) Time 2 : After dialysis 
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Sleep and Depression 

Depression 

To provide an answer to question three, "Are subjective 

sleep disturbances of the ESRD patient receiving 

hemodialysis related to depression?" subjects completed the 

Beck Depression Inventory (BDI) at the same intervals as the 

VAS tool. Frequency intervals (Table 9) as well as paired 

t-tests (Table 10) were also completed on the BDI to analyze 

responses. Scoring of the BDI is a numerical total of the 

circled responses by the individual. The level of 

depression of the individual is then decided by comparing 

the individual score with guidelines from the instrument 

(Beck, Steer, & Garbin, 1988). The levels of depression 

categories given by the BDI are; 0-9 Normal Range, 1 0 

- 18 Mild-Moderate Depression, 19 - 29 Moderate-Severe 

Depression, 30 - 63 Severe Depression. Classification of 

the subjects according these categories is summarized in 

Tables 11 and 12. 

Results of the Beck Depression Inventory (BDI) were 

divided into cognitive and somatic components as well as by 

total scores. This was done to see if the majority of items 

which caused depression were more closely related to one 

component. Because renal disease is a disease that not only 

affects the kidneys but many other systems, it was expected 

that there would be many somatic items marked on the BDI. 

This proved to be true with mean scores from the paired t-
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tests (Table 10) being 6.89 and 6.63 for somatic items 

compared with the 4.25 and 4.27 means on cognitive items. 

Overall the subjects showed a mild to moderate depression 

classification according to Beck, Steer, and Garbin (1988). 

When looking at the frequency interval data of the scores of 

before dialysis testing, 18 out of 34 cases (40.1%) showed 

depression scores of 10 or greater (Table 11). The 

percentage of patients with scores of 10 or greater (Table 

12) on the second BDI was 16 out of 31 valid cases (31.1%). 

These percentages compare with reported depression in ESRD 

patients by Huesbye, Westlie, Styrovoky, and Kjellstrand 

(1987) and Hong, Smith, Robson, and Wetzel (1987). 
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Table 9 

BDI Frequencies Bv Subscales 

Variable Number Mean Std Dev 

BDI 
Cognitive (1) 
Cognitive (2) 

36 
33 

4.25 
4.27 

4.58 
3.51 

Somatic (1) 
Somatic (2) 

35 
32 

6.89 
6.63 

3.46 
3.59 

Total (1) 
Total (2) 

34 
31 

10.85 
10.68 

6.96 
6.00 

Note. 

(1) Time 1: Before dialysis 

(2) Time 2: After dialysis 
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Table 10 

Comparison of BDI Scores bv Paired t-tests 

Variable N Mean Std Dev Std 
Error 

T 
Value 

Degree 2-Tail 
Freedom Prob 

Cognitive (1) 
Cognitive (2) 

33 
33 

4.606 
4.272 

4.623 .805 
3.511 .611 

.76 32 451 

Somatic (1) 
Somatic (2) 

32 
32 

6.906 
6.625 

3.354 .593 
3.590 .635 

.92 32 364 

Total (1) 
Total (2) 

31 
31 

11.194 
10.677 

6.992 1.256 
5.997 1.077 

.79 30 434 

Note. p<.05. 

(1) Time 1 : Before dialysis 

(2) Time 2 : After dialysis 
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Table 11 

BDI Classification of Depression Severity Before Dialysis 

Category Number Percent Cumulative 
Percent 

Normal 16 47.1 47.1 
(0 - 9) 

Mild-Moderate 15 44.1 91.2 
(10 - 18) 

Moderate-Severe 2 5.8 97.1 
(19 - 29) 

Severe 1 2.9 100.0 
(30 - 63) 
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Table 12 

BDI Classifica-tion of Depression Severity After Dialysis 

Category Number Percent Cumulative 
Percent 

Normal 15 48.4 48.4 
(0 - 9) 

Mild-Moderate 16 38.8 87.1 
(10 - 18) 

Moderate-Severe 4 12.9 100.0 
(19 - 29) 

Severe 0 0.0 100.0 
(30 - 63) 
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Depression and Sleep Correlations 

To determine the relationship between sleep 

characteristics and depression present in the subjects 

Pearson's Product-Moment Correlation Coefficients were 

completed on before dialysis and after dialysis responses. 

These correlation results are listed in Tables 13 and 14. 

To provide additional insight into specific components of 

depression, correlation analysis was done on the somatic and 

cognitive components of the BDI as well as with the total 

BDI scores. 

When looking at the VAS results and the BDI scores 

before and after dialysis using Pearson's Product-Moment 

Correlations (Tables 13 and 14), there are more significant 

relationships in the test results obtained before dialysis. 

The before dialysis tools show significant correlations on 

the Disturbance and Effectiveness subscales. Testing after 

dialysis showed correlations present only with Disturbance 

as well as fewer total correlations. 

The before dialysis correlations were significant with 

Sleep Latency and Quality of Latency on the Disturbance 

scale. Sleep Latency had a moderate positive correlation 

with both the somatic score and the total score on the BDI. 

The correlation between Quality of Latency and the BDI was 

highly positive for all cognitive, somatic, and total scores 

of the BDI (Table 13). 
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Effectiveness correlations (Table 13) were significant 

for Subjective Quality of Sleep, Sleep Sufficiency 

Evaluation and Total Sleep Time. Correlation of Subjective 

Quality of Sleep was moderately negative with both somatic 

and total scores on the BDI. As the level of depression 

increased, the subject's quality of sleep decreased. Sleep 

Sufficiency Evaluation revealed a moderate negative 

correlation. When BDI scores increased, the satisfaction 

with sleep decreased. This correlation was present for 

cognitive, somatic and total scores. When the scores of 

the BDI increased, the reported Total Sleep Time decreased. 

There was a moderately negative correlation for Total Sleep 

Time for cognitive scores and the total scores, but no 

significant correlation on somatic scores. 

Two items on the Disturbance subscale were significant 

with total BDI scores on testing after dialysis (Table 14). 

These items were Movement During Sleep and Quality of 

Latency. There was a moderately positive correlation as 

scores on the BDI increased with increases in Movement 

During Sleep. A stronger correlation was shown to be 

present for the somatic items of the BDI and Movement During 

Sleep. This correlation was also positive. Quality of 

Latency correlations were moderately positive with increases 

in BDI total scores. The somatic scores also showed 

significant positive correlation in the moderate category 

with Quality of Latency. 
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Three items on the Disturbance scale were significant 

with either cognitive or somatic components but not with 

total scores. These items were Wake After Sleep Onset, 

Soundness of Sleep, and Quality of Disturbance. Wake After 

Sleep Onset was moderately positive, showing increased 

wakenings with increased somatic scoring. Cognitive 

increases in scores correlated negatively at a moderate 

level with Soundness of sleep. Increases in somatic scores 

showed positive moderate correlation with the Quality of 

Disturbance. 
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Table 13 

Correlations of VAS and BDI before dialysis (N = 30) 

VAS Variable 
Variable 

BDI Variable 
Cognitive 

BDI Variable 
Somatic 

BDI 
Total 

DISTURBANCE 

MSA .0520 .2514 .1491 

WASO -.0118 .2721 .1169 

MDS -.0916 .2507 .0550 

SS .0601 -.2766 -.0874 

QD -.0297 .2778 .1079 

SL .3304 .4934* .4419* 

QL .5665** .5829** .6372** 

EFFECTIVENESS 

RUA -.2284 -.3181 -.2950 

SQS -.3221 -.4887* -.4343* 

SSE .4245* .4776* .4958* 

TST -.4587* -.3444 -.4575* 

SUPPLEMENTATION 

DTS -.2188 -.0160 -.1503 

AMS -.3254 -.0210 -.2223 

PMS -.2001 -.0316 -.1452 

WAFA -.2059 .1155 -.0817 

Note. * = p<.01 ** = p<.001 

Note. SS: higher score = lower SS 
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Table 14 

Correlations of VAS and BDI after dialvsis (N = 27) 

VAS Variable BDI Variable BDI Variable BDI Variable 
Cognitive Somatic Total 

DISTURBANCE 

MSA .2478 .4017 .3704 

WASO .1948 .4777* .3793 

MDS .3179 .5066* .4704* 

SS .4457* -.1163 .2096 

QD .2458 .4516* .3963 

SL .1996 .3231 .2981 

QL .3929 .4486* .4847* 

EFFECTIVENESS 

RUA -.0754 -.3093 -.2145 

SQS -.2210 -.3930 -.3493 

SSE .3405 .2187 .3276 

TST -.2960 -.3499 -.3717 

SUPPLEMENTATION 

DTS -.1847 .1053 -.0558 

AMS -.1253 .0662 -.0407 

PMS .1360 .2480 .2183 

WAFA -.1178 -.1117 -.3493 

Note. * = p<.01 ** = p<.001 

Note. SS: higher score = lower SS 
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Demographics 

Question four, 11 Do demographic characteristics such as 

age and sex have any effect on sleep in the ESRD patient?", 

was analyzed using Pearson's Product-Moment Correlation 

Coefficients. There were no significant correlations 

obtained in the statistical calculation. 

Instrument Reliabilities 

The instruments used were tested for reliability using 

Chronbach's alpha calculations. This testing was done to 

establish the extent of how well the items in the instrument 

measure the same construct (Burns & Grove, 1987). 

Visual Analog Scale Reliability 

The VAS scale reliabilities are reported for each 

subscale instead of for the entire scale, since each 

subscale is a measurement of different concepts of sleep. 

The alpha reliability for the Disturbance subscale before 

dialysis was .8828 and was reported at .8880 after dialysis. 

Effectiveness subscale used before dialysis had a 

reliability of .7380 and after dialysis .7681. The 

Supplementation subscales showed reliabilities of .7931 and 

.7459 before and after dialysis respectively. 
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Beck Depression Inventory Reliability 

Reliability for the BDI before dialysis was reported at 

.8282. Use of the scale for after dialysis testing showed a 

reliability of .7712. 

Additional Analysis 

Comparisons of these data were made with previous 

studies using the VAS Scale (Appendix E). The mean scores 

of the study group can be most closely compared with the 

scores of hospitalized subjects (Shang, 1988; Verran & 

Snyder-Halpern, 1988) or of those classified as insomniacs 

(Epstein, 1988). So, while the results did not show any 

significant differences between the sleep of patients before 

and after dialysis, they do indicate that the population 

does not have sleep perceptions comparable with healthy 

individuals. 

Summary 

The results of the data collection have been reported 

according to the data analysis obtained using SPSS-PC. 

Results have been presented relating to the research 

questions one through four. Instrument reliabilities for 

each of the tools used have been reported. 
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CHAPTER 5 

Interpretation of Findings. Recommendations, 

and Nursing Implications 

Interpretation of the findings of the study are 

presented in this chapter along with the recommendations for 

future studies and nursing implications. 

Interpretation 

One explanation for increases in the components showing 

increases on the Effectiveness subscale after dialysis, 

might be that patients slept during dialysis. Even though 

there is less reported supplementation overall, perhaps 

sleep during dialysis is better quality sleep. 

The decreased satisfaction with Rest Upon Awakening 

reported on testing after dialysis is not consistent with 

reports of total sleep time decreases associated with loss 

of REM sleep (Littrell & Schumann, 1989). Loss of REM sleep 

is suppose to occur with decreased total sleep time, while 

subjects here showed increased total sleep time on after 

dialysis testing. However, data obtained here do show that 

depression is present which is known to be associated with 

NREM deprivation (Gillen, Stiaram & Mendleson, 1981). 

Fatigue is a complaint reported to be present with lack of 

NREM sleep. Therefore, depression and lack of NREM sleep 

may explain why patients reported decreased feelings of Rest 

Upon Awakening. 
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Based on the frequencies of the VAS scales there was an 

increased perception in disturbance of sleep compared to 

healthy subjects (Verran & Snyder-Halpern, 1989) . 

Effectiveness was judged by the subjects to be decreased 

when comparison is made to the mean scores reported by 

Verran and Snyder-Halpern (1989). Supplementation of sleep 

is greater among this study group than with healthy 

individuals tested (Verran & Snyder-Halpern, 1989). The 

increase in afternoon sleep may be attributed to frequent 

comments of patients that they feel tired following dialysis 

(Oberley & Oberley, 1983). Increases in Wake After Final 

Arousal may be related to the lack of appointments needing 

to be kept on the second day of testing. Results for the 

before dialysis tests may be reflecting the scheduled 

dialysis appointments since 48.7% of the patients started 

dialysis before 12:00. 

Another variable which might be a factor on patients' 

sleep may be blood pressure fluctuations during dialysis. 

Since dialysis procedures involve the removal of fluid, 

often in large quantities, blood pressures of the patients 

can and frequently do fall. If norepinephrine levels rise 

in the patient due to sympathetic nervous stimulation, sleep 

may be adversely affected (Ganong, 1985; Vitello, Prinz & 

Halter, 1983). This might explain why patients did not show 

improved sleep on the night following dialysis treatments. 

Norepinephrine levels are known to be higher in elderly 
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(Vitello, Prinz, & Halter, 1983) and in depressed subjects 

(Wehr, 1980). 

Sleep reported may have been influenced by the 

depressive state of the subjects since at least a mild-

moderate level of depression was present after dialysis. 

Even though depression scores were slightly lower following 

dialysis, depression may play a moderating role in the sleep 

patterns of patients, thus masking urea effects on sleep 

before and after dialysis. 

Recommendations 

Recommendations for future studies with the ESRD 

population receiving hemodialysis include examining the 

sleep of patients who are hospitalized. Since this study 

revealed that the sleep of these patients is not comparable 

with healthy subjects and is more like those subjects who 

are hospitalized, it would be interesting to know how much 

sleep changes in this group when they are hospitalized. 

Expectations are that the sleep disturbances would increase 

in this group as it does with other individuals who are 

hospitalized. 

Another study could be to look at sleep during the 

dialysis procedure. This would need to be an objective 

study to determine the amount and level of sleep patients 

can achieve during their treatment. It is customary to 

check the patients at frequent intervals to assess their 
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physical reaction to the procedure, i.e. blood pressure, 

which probably arouses the patient from sleep. Use of non

invasive blood pressure machines may allow for blood 

pressure readings without arousal from sleep. This could be 

assessed with objective readings during dialysis. 

Evaluation of the changes in blood pressure during the 

dialysis treatments and correlation with subjective sleep 

would be interesting to assess as an explanation for poorer 

sleep characteristics reported following dialysis 

procedures. 

Nursing Implications 

The VAS instrument is a reliable tool which can be used 

easily in clinical practice. It seems appropriate to have 

patients who appear to be having difficulty with sleep 

complete the tool to provide documentation for the degree of 

perceived problems with sleep. Nursing diagnosis, Sleep 

Pattern Disturbance, and interventions can then be included 

in the patients plan of care. 

Attempts to allow the patient to sleep during the 

dialysis procedure should be made by nursing staff. If 

patients are having difficulty with sleep, and they are able 

to fall asleep during their treatment, use of a non

invasive blood pressure machine should be tried to help the 

patient obtain a quality sleep period. This should not be 

attempted until nursing staff are familiar with typical 

blood pressure patterns in individual patients and the 
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concurrent symptomatology experienced by each patient. Once 

it is known at what level of blood pressure patients are 

symptomatic, then the nurse can provide safe care to 

individuals using the non-invasive blood pressure readings. 

For the ESRD patient who is hospitalized, it should be 

assumed that their sleep patterns will be adversely 

affected. The patient should be provided with a quiet 

environment conducive to sleep. Nursing tasks should be 

grouped to allow quality sleep time for the patient. 

Because there were several areas of sleep which 

correlated to somatic items in the BDI, focus should be 

placed on assisting the patient with their physical 

problems. Physical therapy can be arranged for the home 

when needed. Nursing activities at the dialysis center 

which increase patient activity should be implemented. 

Teaching for members of the family on the need for the 

patient to be as active as possible should be included in 

the nursing care plan. 

Summary 

The results of this study have shown that there is not 

a difference in the sleep of patients before or after 

hemodialysis treatments. Perceived sleep of the chronic 

hemodialysis patient is abnormal compared to studies of 

healthy individuals and is similar to insomniacs and 

hospitalized individuals. There were no differences in the 
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sleep of these individuals according to age or sex 

correlations. Sleep of the individuals studied was related 

to their level of depression. Future studies would be of 

value for the nursing community to better understand the 

ESRD patient on hemodialysis. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  
TUCSON, ARIZONA 85721 

COLLEGE OF NURSING 

MEMORANDUM 

TO: Andrea Singleton 

FROM: Carolyn Murdaugh, Ph.D., rtr4.' 
Director of Clinical Research 

DATE: October 25, 1989 

SUBJECT: Human Subjects Review: *Sub]ective Sleep Evaluatin in Hemodialysis Patients' 

Your project has been reviewed and approved as exempt from University review by the College of 
Nursing Ethical Review Subcommittee of the Research Committee and the Director of Research. A 
consent form with subject signature is not required for projects exempt from full University review. 
Please use only a disclaimer format for subjects to read before giving their oral consent to the 
research. The Human Subjects Project Approval Form is filed in the office of the Director of 
Research if you need access to it 

We wish you a valuable and stimulating experience with your research. 

CM:ch 
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SOUTHWEST KIDNEY INSTITUTE, INC. 
October 10, 1989 

Andrea Singleton 
4450 E. Havasu Road 
Tucson, Arizona 85718 

RE: Research Project 

Dear Andrea: 

I received your note today regarding your request to collect data 
•from patients who are treated at Southwest Kidney Institute (SKI) 
facilities. 

As we discussed, you are required to submit your final protocol for 
Medical Staff approval before you can collect any data. 

I will facilitate your request, but I must have your protocol to 
present to the Medical Staff before I initiate the process. I have 
attached SKI's research policy statement for your information. 

SKI policies are clearly defined for research projects. Some 
important facts to keep in mind are: 

° Any investigation involving patient tissues (including blood 
samples) or requiring patients to receive medication must have 
HUman Subjects Committee approval before the Medical Staff 
will consider it. 

° It is the principal investigator's responsibility to design 
the protocol to assure only pertinent information is extracted 
from the medical records and the information is kept strictly 
confidential. 

Andrea, once you have submitted your protocol to me, I will review it 
and pass it on to the Medical Staff for discussion. The Medical 
Staff's next planned meeting is November 15, 1989. 

If you should have any questions or comments, please feel free to 
contact me. 

Cordially, 

YVWC&-
Michael J. Fisher 

Attachment 

cc: Susan Dinwiddie 

1780 W. ANKLAM RD. • TUCSON, ARIZONA 85745 • (602) 624-2220 
2255 N. WYATT DR. • TUCSON, ARIZONA 85712 • (602) 881-3363 
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APPENDIX B 

SUBJECTIVE SLEEP EVALUATION IN HEMODIALYSIS PATIENTS 

You are being asked to voluntarily participate in a study 

about sleep and depression in hemodialysis patients. 

Participation will require the completion of two simple 

forms on two days. This will take about 15 to 20 minutes of 

your time for each day of the study. The forms need to be 

completed within two hours after you awaken for the day. 

The purpose of the study is to learn whether patients on 

hemodialysis have difficulty with sleep and/or depression. 

The study is being conducted as part of my work at the 

University of Arizona College of Nursing. 

There are no direct benefits or risks to you related to 

participation in the study. You are free to ask questions 

about the study at any time. You may withdraw from 

participating in the study at any time without affecting the 

care you receive. 

Questionnaires will be marked with a confidential code 

number assigned to your name. The code number assigned to 

your name will be known only by the investigator. 



Consent for participation in the study will be assumed by 

completion of the questionnaires. Again participation is 

voluntary and you may withdraw at any time without affecting 

your care. 

Andrea Singleton, B.S.N., R.N. 
Graduate Student 
College of Nursing 
University of Arizona 
Tucson, Arizona 85721 



APPENDIX C 

DEMOGRAPHIC DATA 

SUBJECT NUMBER: 

AGE: 

SEX: M F 

MARITAL STATUS: S M D W 

WORK STATUS: FULL TIME: PART TIME 

DATE OF FIRST DIALYSIS: 

DAYS OF DIALYSIS: M W F T TH SA 

NUMBER OF TREATMENTS PER WEEK: 2 3 4 

LENGTH OF TREATMENT TIME: HRS. 

BEGINNING TIME OF DIALYSIS TREATMENT: AM 

MEDICATIONS: 
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Instrvunent Permission Forms 



VISUAL ANALOG SLEEP (VAS) SCALES 

Joyce A. Verran PhD, RN 
Rita Snyder-Kalpern PhD, RN 

Request Form 

I request permission to copy the Visual Analog Sleep (VAS) scales by Verran 
and Snyder-Halpern for use in ray research entitled: 

SnM active Slegn Evaluation In HnnincUalvnin Patents 

In exchange for this permission, I agree to submit to Dr. Verran or Dr. 
Snyder-Halpern, a copy of each data collection tool (i.e. subject information 
questionnaire, subject information questionnaire, chart forms, and the VAS 
Scales) for each subject tested. These data will be used to establish a 
normative data base for clinical populations. No other use will be made of 
submitted data. Credit will be given to me in reports of normative statistics 
that made use of data I submitted for pooled analyses. * 

(Signature) 

/6//0 fa 
(Date) 

Position and full address of Andrea Singleton, BSH. RN 
principal investigator. 

CraHnatP Rfurinnf 

44sn Kant- Havgg.i RnaH 

Tucson, Arizona 85718 

Permission is hereby granted to copy the VAS Scales for use in the research 
liafeeiK above. * 

£L<. _2R 
Jo/caS A ̂ Verran PhD, RI Vfty \overran PhD, RN Rita Snyder-Halpern PhD, RN 

(Date) 

Please send two signed copies of this form to: 

Joyce A. Verran PhD, RN Rita Snyder-Halpern PhD, RN 
College of Nursing Phillip 7. Hann School of Nursing 
The University of Arizona £& University of San Diego 
Tucson, Arizona 85721 San Diego, California 
(602) 626-6205 (619) 260-4694 
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UNIVERSITY af PENNSYLVANIA 
PHILADELPHIA 19104-3346 

Center for Cognitive Therapy Pfeeee reply to: 
Room 602 
133 Sooth 36th Street 
Maddptta, PA 19104-3246 
(212) 898*4100 

Andrea Singleton, R.N. 

4450 E. Havaau Road 

Tuacon, Arizona 85718 

September 12, 1989 

Dear Ma. Singleton i 

On behalf of Aaron T. Beck, M.D., I an responding to your 
recent inquiry regarding our research scales. 

For your convenience, X have enclosed a copy/copies of the 
most recent version of the n.r 

You have Dr. Beck's* permission to use and reproduce the 
scale(s) for use in your 

There is no charge for this permission. 

In reciprocation, we would like you to send us a complimentary 
copy of any reports, preprints, or publications you prepare in 
which our materials are used. These will be catalogued in our 
central library to serve as a resource for other researchers and 
clinicians. 

If you have any further questions, feel free to contact me. 

Sincerely, 

Karen A. Madden 
Research Materials Coordinator 
for Aaron T. Beck, M.D. 
Director, Center for Cognitive Therapy 

Enclosures 
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Table E-l 

VAS Mean Scores of Sleep Disturbance Characteristics by 

Group (SD in Parentheses; 95% confidence interval in 

brackets) 

Group 

Characteristic Healthy Insomnia Hospital Hospital 
US Taiwan 

Sample Size 69 33 151 94 

MSA 

[27. 

30.9 
(28.2) 
0-34.8] [42. 

48.4 
(31.5) 
2-54.6] 

58.2 
(30.0) 

[53.4-63.0] 

55.4 
(29.0) 

[47.5-61. 3] 

WASO 

[22. 

25.9 
(22.1) 
9-28.9] [35. 

39.8 
(26.6) 
0-44.6] 

44.0 
(25.7) 

[39.9-48.1] 

41.2 
(24.8) 

[36.2-46. 2] 

MDS 

[32. 

35.4 
(23.1) 
2-38.6] [43. 

49.8 
(31.8) 
5-56.1] 

45.7 
(28.2) 

[41.2-50.2] 

52.4 
(26.3) 

[47.1-57. 7] 

SS 

[30. 

34.1 
(27.3) 
3-37.9] [47. 

53.8 
(31.5) 
6-60.0] 

54.6 
(31.1) 

[49.6-59.6] 

54.7 
(27.0) 

[50.5-58. 9] 

QD 

[23. 

27.5 
(28.0) 
7-31.3] [45. 

51.8 
(30.8) 
7-57.9] 

46.7 
(31.8) 

[44.6-51.8] 

40.8 
(27.0) 

[36.6-45. 0] 

SL 

[14. 

17.3 
(20.9) 
4-20.2] [41. 

47.9 
(35.2) 
0-54.8] 

41.9 
(30.2) 

[37.1-46.7] 

42.1 
(28.1) 

[37.7-46. 5] 

QL 

[12. 

15.6 
(21.2) 
7-18.5] [30. 

55.1 
(33.5) 
6-51.4] 

40.3 
(33.2) 

[35.0-45.6] 

42.8 
(31.3) 

[37.9-47. 7] 
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Table E-2 

VAS Mean Scores of Sleep Effectiveness Characteristics by 

Group (SD in parentheses; 95% confidence interval in 

brackets) 

Group 

Characteristic Healthy Insomnia Hospital Hospital 
Us Taiwan 

Sample Size 69 33 151 94 

RUA 63.9 39.7 55.0 56.0 
27.7) (29.2) (29.2) (27.6) 

[59.9-67.5] [33.9-45.5] [53.4-63.0] [47.5-61.3] 

SQS 70.2 39.3 51.8 57.5 
(27.1) (27.8) (31.3) (25.8) 

[66.5-73.9] [33.8-44.8] [46.8-56.8] [54.0-61.0] 

SSE 65.5 44.4 57.3 61.0 
(30.4) (31.8) (33.2) (28.2) 

[61.3-69.7] [38.1-50.7] [52.0-62.6] [57.2-64.8] 

TST 67.4 48.9 55.7 55.3 
(17.8) (23.4) (23.5) (23.2) 

[64.9-69.9] [44.3-53.5] [51.9-59.8] [52.2-58.4] 

TSP 93.4 88.6 99.4 96.4 
(20.7) (28.9) (27.0) (24.8) 

[90.5-96.3] [82.9-94.3] [95.1-103.7][91.4-101.4] 



Table E-3 

VAS Mean Scores of Sleep Supplementation Characteristics by 

Group (SD in parentheses; 95% confidence interval in 

brackets) 

Group 

Characteristic Healthy Insomnia Hospital Hospital 
US Taiwan 

Sample Size 69 33 151 94 

DTS 

[ 4 

5.9 
(13.6) 

.0- 7.8] [ 7. 

11.0 
(20.5) 
0-19.0] 

22.5 
(23.2) 

[18.8-26.2] 

31.1 
(24.6) 
[27.8-24. 4] 

AMS 

[ 6 

8.8 
(20.5) 
.0-11.6] [12. 

15.4 
(29.2) 
4-18.4] 

33.2 
(33.7) 

[27.8-38.6] 

39.1 
(34.9) 

[34.4-43. 8] 

PMS 

[ 7 

10.9 
(22.9) 
.7-14.1] [10. 

15.7 
(27.2) 
3-21.1] 

30.1 
(32.1) 

[25.0-35.2] 

46.8 
(34.1) 

[42.2-51. 4] 

WAFA 

[16 

20.5 
(28.7) 
.5-24.5] [13. 

38.9 
(29.6) 
9-25.5] 

32.5 
(32.5) 

[26.9-37.3] 

31.7 
(28.9) 

[27.8-35. 6] 
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Table E-4 

Comparison of ESRD Study Group Sleep Disturbance 

Characteristics to Other Groups Tested with VAS 

Group 

Variable ESRD Healthy Insomnia Hospital Hospital 
Mean US Taiwan 

MSA (1) 55.34 + + 0 0 
(2) 54.53 + 0 0 0 

WASO (1) 36.30 + 0 — 0 
(2) 40.22 + 0 0 0 

MDS (1) 44.97 + 0 0 — 

(2) 48.76 + 0 0 0 

SS (1) 48.19 + 0 — _ 
(2) 52.30 + 0 0 0 

QD (1) 43.77 + — — 0 
(2) 51.85 + 0 0 + 

SL (1) 28.26 + — — — 

(2) 32.15 + — — — 

QL (1) 29.90 + — — — 

(2) 30.81 + 0 

Note. 

(1) Time 1: Before dialysis 

(2) Time 2: After dialysis 

+ Mean greater than confidence interval 

- Mean less than confidence interval 

0 Mean within confidence interval 
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Table E-5 

Comparison of ESRD Study Group Sleep Effectiveness 

Characteristics to Other Groups Tested with the VAS 

Group 

Variable ESRD 
Mean 

Healthy Insomnia Hospital 
US 

Hospital 
Taiwan 

RUA (1) 56.89 mm + 0 0 
(2) 54.31 — + 0 0 

SQS (1) 56.18 — + 0 0 
(2) 55.53 — + 0 0 

SSE (1) 53.91 — + 0 _ 

(2) 57.21 — + 0 0 

TST (1) 55.39 — + 0 0 
(2) 58.47 — + 0 0 

TSP (1) 92.10 0 0 — 0 
(2) 98.60 + + 0 0 

Note. 

(1) Time Is Before dialysis 

(2) Time 2s After dialysis 

+ Mean greater than confidence interval 

- Mean less than confidence interval 

0 Mean within confidence interval 
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Table E-6 

Comparison of ESRD Study Group Sleep Supplementation 

Characteristics to Other Groups Tested with the VAS 

Group 

Variable ESRD Healthy Insomnia Hospital Hospital 
Mean US Taiwan 

DTS (1) 23.28 + + 0 
(2) 18.37 + 0 — — 

AMS (1) 18.45 + 0 — _ 
(2) 15.42 + 0 — — 

PMS (1) 24.89 + + — — 

(2) 24.49 + + — — 

WAFA (1) 31.36 + + 0 0 
(2) 33.01 + + 0 0 

Note. 

(1) Time 1: Before dialysis 

(2) Time 2: After dialysis 

+ Mean greater than confidence interval 

- Mean less than confidence interval 

0 Mean within confidence interval 
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