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Preface 

HIS THESIS IS  BASED on work performed at the Department of 
Medical and Health sciences, Division of Nursing Science at Linköping 

University and Department of Nephrology, County Council of 
Östergötland.  

With several years of experience working with chronic renal patients 
and mainly peritoneal dialysis treatment this thesis sprang up from the 
curiosity of how one can sleep sufficiently with a catheter in the abdominal 
cavity, sometimes connected to a machine. When I started to engage 
myself in the field I found that various uremic symptoms that trouble a 
person at dialysis treatment could interact with sleep and lead up to 
tiredness. The focus of this thesis became clear to me and I wanted to 
explore more about the sleep situation and the daily consequences of 
tiredness for patients treated with peritoneal dialysis at home. During the 
journey of research new questions arose and hopefully this thesis will 
contribute to further knowledge in this area.  
 

    

Pia Yngman-Uhlin 
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Abstract 

LEEP PROBLEMS AFFECT a considerable number (49-86%) of 
patients undergoing peritoneal dialysis (PD) treatment. Insomnia i.e. 

difficulties to initiate and/or maintain sleep or too early wakening, 
combined with daytime symptoms, seems to be the dominating problem. 
Despite these facts there is a lack of research in PD-patients, especially 
studies with objective data on the sleep-wake cycle and evaluation of sleep 
promoting non-pharmacological interventions.  

The overall aim of this thesis was to describe sleep problems from 
different perspectives, and how these problems affect daily life and health 
in patients treated with PD at home. The aim was also to evaluate an 
individualised non-pharmacological intervention for improvement of sleep 
quality outcomes.  

Four studies were conducted during eight years, starting in 2002. 
Patients from six hospitals in the south-east of Sweden were invited to 
participate. In addition, data from a reference group with Coronary Artery 
Disease and a population group were used for comparisons with PD-
patients in one of the studies. Data was collected by self-reported 
questionnaires, actigraphy registrations and interviews. Sleep was 
evaluated in a 17-week single-case study with an intervention focusing on 
sleep hygiene advice. 

Data from a total of 700 sleep-wake cycles was collected in the 
patients’ homes. The main findings clearly demonstrated that PD-patients 
have seriously fragmented sleep compared to the CAD- and population 
group, and that the PD-patients have a high prevalence of insomnia. The 
sleep was mainly disturbed by pruritus and Restless Legs Syndrome 
(RLS). Daytime impairments and a frequent napping behaviour were 
detected. The prevalence of fatigue was also reported to be extremely high. 
The patients described that an ever-present tiredness and poor sleep had 

S 
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consequences in their everyday life both physically, mentally, socially and 
existentially. The nurse-led intervention demonstrated that individual, non-
pharmacological sleep interventions can improve sleep and daytime 
activities in PD-patients. 

This thesis elucidates that deteriorated sleep with serious fragmentation 
leads to a variety of daytime impairments and fatigue. By adopting “renal 
supportive care” in clinical work a more elaborate assessment and 
individualised non-pharmacological treatment of sleep problems may 
improve sleep quality and activity in frail patients undergoing peritoneal 
dialysis at home. 
 

 
 

Keywords: fatigue, insomnia, peritoneal dialysis, renal supportive care, 
sleep, self-care management, sleep hygiene  
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Introduction  

HIS THESIS FOCUSES ON PATIENTS UNDERGOING peritoneal 
dialysis (PD) treatment at home. This condition is more or less linked 

with a multitude of problems associated to their End Stage Renal Disease 
(ESRD) and life supporting treatment where practically every aspects of 
life is affected. Physically there are still functions of the native kidney that 
cannot be replaced, which results in symptoms of uremia more or less still 
remaining. Psychologically, problems encountered by the patients and 
their families means having to deal with an uncertain future, worries about 
the high risk of complications and a premature death.  

Sleep problems can be seen as a general problem that can affect all 
people in different situations through their life. Sleep is a physiological 
state that cannot be brought on by will and is necessary for survival since 
many rebuilding processes take place during that time. Knowledge about 
sleep is advancing in many populations including ESRD and 
haemodialysis (HD) populations but are more lacking in PD-populations. 
Many patients on peritoneal dialysis treatment are physically 
deconditioned from the chronicity of their disease and by co-morbidities.  
In addition their situations can be complex with a high burden of general 
uremic symptoms and symptoms related to disturbed sleep such as daytime 
sleepiness, tiredness or fatigue. Notwithstanding a sometimes poor 
condition the patients are responsible for an extended self-care 
management at home. 

This thesis may contribute to the body of knowledge in both sleep 
research and peritoneal dialysis patients.  
  

T
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Background  

OR PATIENTS WITH ESRD both the treatment and the illness can be 
challenging. The final stage of chronic renal failure is fatal if left 

untreated because the kidneys are no longer able to remove waste products 
and water in a sufficient proportion from the body. To survive, two therapy 
options are available; dialysis or transplantation.   

Transplantation can be done by an organ from a living or deceased 
donor and dialysis can be managed in two modalities, haemodialysis or 
peritoneal dialysis. For the patients this means being treated but not cured 
and the illness is put demands on both the patient and the family.  

In December 2009 the number of patients treated for ESRD in Sweden 
was 8205. Of these 4606 were living with a transplanted kidney and 3599 
underwent dialysis treatment, 2760 on hemodialysis and 839 on peritoneal 
dialysis1. 
 

Peritoneal dialysis treatment 
The first clinical application of peritoneal dialysis was conducted by Georg 
Ganter in 19232. In 1959 Paul Dooland developed a polyethylene catheter 
for peritoneal dialysis treatment to be used in the Korean battlefield war3. 
The first reported successful peritoneal dialysis treatment using an 
indwelling catheter in a human was later reported when Richard Ruben 
took advantage of the Dooland technique. A female patient was first to 
repeatedly be dialysed at home with successful improvement4. 
Development of a nylon catheter with perforations at the curved end was 
the start of a commercially available product in 19645. The evolution of 
Continuous Ambulatory Peritoneal Dialysis (CAPD) started in 1976 when 
Robert Popovich and Jack Moncrief worked out the kinetics of long-dwell 
equilibrated dialysis6. Later on in the early 1980s automated PD in form of 

 F
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continuous cyclic peritoneal dialysis (CCPD) was developed by Diaz-
Buxo7.  

Today the technique has been established and has grown. However, in 
1976 approximately only 800 patients were undergoing PD-treatment 
worldwide8 which is only an approximate about the same as the total 
number of PD-patients in Sweden 20091. At the end of 2008, the 
prevalence of PD treatment varied between eight (Montenegro) and 115 
(Denmark) per million population. Sweden was placed second from the top 
with 91 per million population9. The choice of treatment varies between 
countries partly due to the reinvestment and healthcare systems.  

The commonly used regime today is the one entailed by Moncrief, 
where about two litres of dialysis solution is drained and refilled into the 
peritoneal cavity during four exchanges over a 24-hour period (Figure 1). 
This procedure requires patient self-care management skills.  

 
 
Figure 1. PD-patients responsibilities in the treatment and the manual PD-cycle 
with four exchanges during different time periods of the day. 

 
Manage the treatment  
The physiology of peritoneal dialysis is relatively simple. The peritoneal 
membrane has a surface area of up to 2 m2 and covers the peritoneal cavity. 
By a surgically inserted catheter two litres of dialysis fluid is instilled and 
left for dwelling. After the dwell time the dialysate is drained and fresh 

7.30‐8.00

Morning exchange

12.30‐13.00

Lunch exchange

17.30‐18.00

Dinner exchange

22.00‐22.30
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Aseptic techniques
Assess fluid balance
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dialysate is instilled again, a procedure that takes place four times a day. 
For the patients the exchange procedure takes about 20-30 minutes to 
complete and the patients customise the treatment to suit the daily life 
activities. Uremic toxins and solutes are removed by diffusion from the 
bloodstream in the peritoneal membrane. Fluid (water) is removed by 
osmosis and the amount of fluid removed mainly depends on the 
concentration of the osmotic gradient (glucose) where three concentrations 
are available4. The patients choose a higher concentration of the solution if 
a higher amount of body-water must be removed. 

The other option is that a machine automatically controls the fill 
volume, dwell time and length of treatment during the night. Both 
modalities claim to have a solid control of the fluid balance and aseptic 
management. The patient also needs to prepare for and prevent 
complications. Most importantly, an aseptic technique is required for the 
exchange as a critical moment occurs when the transfer-set is open in order 
to avoid infections i.e. peritonitis. 

The modern PD-regime is flexible and allows combinations of daytime 
exchange and night machine as well as a session of supporting 
haemodialysis in between.  
 

Being a peritoneal dialysis dependent person 
Being a dialysis dependent person means that health is sustained but not 
restored. The chronic renal disease is a progressive loss in renal function 
over a period of months or years. Dialysis treatment mostly demands 
restrictions on food and liquid intake, food restrictions and multi-
pharmacy. Psychological stressors have been identified in a Swedish 
dialysis population such as lack of freedom, lack of control, loss, and 
brooding10.  

The uremic intoxication, caused by decreased renal function, involves 
the body homeostasis, all organ and organ systems which produces a 
multitude of symptoms (Figure 2)11. Despite the dialysis treatment the 
uremic symptoms is remain more or less. Consequently, the symptom 
burden in uraemia is a serious issue with substantial impairment in 
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physical and mental health12. A trend towards a greater overall symptom 
burden for women in haemodialysis has been shown where a median 
number of symptoms were 10.5 compared to men 8.012.  

 

 
Figure 2. Weighted mean prevalence (%) of symptoms among dialysis patients. 
Data from a systematic review of 59 studies11(page 85). Reproduced with 
permission from the publisher. 

 

Multiple symptoms can occur together and be experienced simultaneously. 
The experience of the effects from the symptom can be multiplicative 
rather than additive which is explained in the theory of unpleasant 
symptoms by Lenz and co-workers13. Factors contributing to the symptoms 
can be categorized as physiological, psychological and socio-demographic. 
Those factors affect four dimensions that are common across symptoms 
and are experienced by the patient; intensity, duration, distress and 
quality13. Intensity or severity is most often assessed clinically with 
different rating scales. Duration refers to the persistence or the frequence 
of the symptoms. Distress refers to how bothered patients are by the 
symptoms. It is this dimension that affects quality of life the most13. 
Finally, the quality of the symptom is often reflected by the adjective used 
by the patients in the symptom description or the location of the 
symptom13. 
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Self-care management 
For a PD-patient healthcare providers are important in the pre-dialysis, 
educational, training and self-management phases4. It is important that the 
patients leave the medical ward with knowledge to care safely for 
themselves. According to Riegel (2009) self-care refers to the behavioural 
to maintain health (self-care maintenance) and the decision behaviour to 
manage occurring symptoms (self-care management)14. A complex series 
of behaviours take place in the self-care management and several abilities 
are required in the decision process about self-care management which can 
be altered by decreased sleep quality. To gain knowledge and 
comprehension about symptoms, cognitive and mental processes are 
important functions. Those functions incorporate thinking, knowing, 
remembering, judging, and problem solving14. PD-patients have described 
two domains in self-management as being important; having autonomy 
and control of their healthcare and to achieve a normal everyday life15. 
Patients further have reported that self-management has both positive and 
negative effects16. Positive effects were; the freedom to carry on with daily 
activities and the convenience of a simple treatment at home. The negative 
aspects were being tied up by a time-consuming treatment, risks for 
complications, burden of responsibility and home modifications due to the 
treatment, changes in body image and physical restrictions16. A supportive 
and educational system that could be used for assistance in decision 
making and behavioural control should be available in the care for the 
patients.  
 
Renal supportive care 
Supportive care is a concept closely associated with cancer patients and 
palliative care. Studies about renal supportive care also refer to end of life 
treatment17, 18. However, in a concept analysis by Noble and co-workers19 
it is concluded that renal supportive care is a dynamic and emerging 
concept that can be used for complex goals to be realised by 
multidisciplinary teams together with the renal patients and could be 
integrated in everyday practice19. This is the basis for this thesis. One 
illustrative example of renal supportive care has been reported from Hong 
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Kong where a nurse-led case management programme based on 
motivational interviews before and after discharge and with regular and 
supporting phone calls was evaluated. The report showed statistically 
significant improved HRQoL domains, social function and sleep compared 
to a control group20. It has further been suggested that an effective 
communication and a working partnership with the PD-patients is crucial 
to achieve a better treatment outcome and to meet each patients individual 
needs21. 

The Swedish Kidney Association (RNj) has worked out guidelines for 
the care of kidney patients22. They claim that the care must be provided in 
such a way to encourage patients to take responsibility for their treatment 
as far as possible and their next of kin must be given the opportunity to 
participate in the treatment. Furthermore the patients are entitled to a 
multi-disciplinary team, an individual care plan, an responsible physician 
and 24-hour access to nephrology staff22. This emphasises the importance 
of individuality in the treatment and that the safety for their patients, and 
the next of kin, is prioritised. At the time of the introduction of the PD-
treatment RNj further recommend a house-call to every patient22 which 
further facilitate an individualised treatment. Patients´ extended and 
required self-care management abilities are dependent on a supportive 
renal care. These were the assumptions in the performance of the 
intervention study (page 45). 
 

Normal Sleep 
Sleep is a universal phenomenon involving all human beings. According to 
a behavioural definition sleep is a reversible behavioural state of 
perceptual disengagement from an unresponsiveness to the environment23, 
or a temporary loss of consciousness24. According to a physiological 
definition sleep is characterised by dynamic fluctuations in the nervous 
system as well as in the haemodynamic respiratory and metabolic 
systems24.  
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Sleep stages and circadian rhythms 
The architecture of normal sleep consists of five different sleep stages; 
rapid eye movement- (REM) sleep and non-REM sleep. The non-REM 
sleep consists of 4 stages (Figure 3). 

The changes in sleep stages is a gradual process and the change through 
the five stages is termed a sleep cycle. One sleep cycle has a duration of 
70-90 minutes and the normal number is five sleep cycles per night23. 

 

 
Figure 3. A hypnogram, showing distribution of deep sleep (stage 3 and 4), light 
sleep (stage 1 and 2) and Rapid Eye Movement (REM=bold line) sleep i.e. dream 
sleep during a 7-hour sleep period.  
 

Stage 1 is drowsiness and is a transition stage into sleep. Stage 2 is light 
sleep. Stages 3 and 4 are the deep sleep also known as the slow-wave-sleep 
(SWS) referring to the slow curves indicated by the Electroencephalogram 

(EEG). During REM sleep there is a loss of core muscle tone and the brain 
activity is comparable to wakefulness23.  

The need for sleep varies between individuals, but the amount of sleep 
required for adults is about six to eight hours25. A decreased amount of 
sleep and impaired sleep quality results in daytime sleepiness26. During a 
person´s lifespan the sleep architecture is reformed which means that 
elderly individuals have less SWS and more awakenings i.e. more 
fragmented sleep than younger individuals27, 28. Sleep deprivation, which is 
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a loss of deep sleep, alters the sleep quality negatively but sleep 
deprivation is normally recovered by a physiological re-bound effect29. 
This function re-distributes the amount of sleep time to longer periods of 
deep sleep (stage 3 and 4) and REM-sleep while sleep in stage 2 is 
shortened and stage 1 may disappear completely 29. The amount of sleep is 
reported to be decreasing in adults. In a review study Knutson and Van 
Cauter found that during a period of 35 years the sleep duration dropped 
from 8.9 hours in mean of sleep time (1960) to 7 hours (1995)30 in a US 
population. 

Circadian rhythms are a fluctuation of several bodily functions that 
recur in a cycle of about 24 hours. The sleep-wake cycle is the variation 
between sleep and wakefulness and follows the circadian rhythm. This 
rhythm is regulated by internal, endogenous systems and is synchronised 
by the master circadian pacemaker i.e. the suprachiasmatic nucleus 
situated in the anterior hypothalamus in the brain24. The circadian clock 
also needs to be synchronised to the environment. This is done to the 
daylight24. The hormone melatonin is secreted during the night and 
inhibited by light during the day. This system is called the external clock31. 
The circadian sleep-wake cycle has been described as periods of high and 
low sleep propensity that is the urge to fall asleep32, 33. This also include a 
period of higher sleep propensity in the afternoon named nap zone33. Sleep 
follows the circadian rhythm of body temperature and is initiated when the 
body temperature is falling and the wake-up appears when the temperature 
is rising32-34.  

 

Disturbed sleep in peritoneal dialysis 
In peritoneal dialysis patients sleep problems is a prevalent problem and 
has been reported in 49-86% of the patients35, 36. Compared to HD-patients, 
with a sleep problem prevalence of 49-88%37, 38, there is only a small 
difference between the two dialysis modalities.  

Insomnia seems to be the most prevalent of the sleep problems in 
dialysis patients (69%) followed by obstructive sleep apnoea syndrome 
(OSAS) (24%)39, 40. Persistent insomnia problems consist of difficulties to 
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initiate the sleep (early insomnia), maintain sleep (middle insomnia) or 
waking up too early in the morning (late insomnia) resulting in daytime 
sleepiness.  

The prevalence of insomnia is high in both PD- and HD-patients 
compared to a general Swedish population where insomnia was recently 
reported in 6.8%41 and a Spanish population where insomnia was reported 
in 6.4%42.  

Despite the high prevalence of insomnia in PD-patients there is a lack 
of research that objectively evaluates the sleep-wake cycle in this group. 
Only one study has been found that objectively evaluated the sleep-wake 
cycle for seven consecutive days by actigraphy (actigraphy is described on 
page 37) in a small PD-sample (n=6)31. This study showed decreased sleep 
efficiency and increased nocturnal wake time. This scarce research in PD-
patients warrants further studies in larger populations.  

Insomnia is a prevalent problem in dialysis patients. However, no 
consensus has been reached regarding the definition of insomnia. Three 
diagnostic systems are used; Diagnostic and statistical manual of mental 
Disorders (DSM)-IV43, International Statistical Classification of Diseases 
(ICD) -1044 and International classification of Sleep Disorders45. The 
definition by the Swedish Welfare State is; sleep onset latency >30 
minutes, sleep duration <6 hours, five or more nocturnal awakenings or 
nocturnal awakenings >45 minutes combined with more than one daytime 
symptom46. This definition corresponds to the ICD-10 classification and is 
adopted as the definition of insomnia in this thesis. 

The high prevalence of sleep problems in dialysis patients has partly 
been addressed to restless legs syndrome (RLS) which is a well-known 
sleep disturbing factor and also prevalent in dialysis patients47.  

RLS is a movement disorders which can be primary or secondary48. 
Primary RLS or idiopathic RLS occurs without any background condition 
whilst secondary RLS affects pregnant women, patients with end stage 
renal disease, iron-deficiency anemia, and children with attention deficit 
hyperactivity disorder48. RLS diagnosis is based on four clinical criteria: 1) 
An urge to move the legs that is impossible to resist 2) The RLS symptom 
starts or become worsened when resting 3) the symptoms are relieved by 
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moving 4) and the symptom is worse in the evening or during the night49. 
RLS has further been suggested to mean “restless-limb syndrome” since 
the restless symptoms can also affect the arms50. In dialysis patients, RLS 
has been shown to cause significantly reduced Quality of Life (QoL) and 
in a Kaplan-Meier analysis dialysis patients with severe RLS had 39% 
greater hazard of death47. 

Another common complaint in dialysis populations is pruritus. This 
distressing symptom has a higher prevalence in patients on dialysis 
treatment than pre-dialytic patients51. Data from a large study in 7 
countries with more than 6000 HD patients showed a prevalence of 
moderate to extreme pruritus in 46% of the participants52. Sixty percent of 
the patients reported that they were aggravated by pruritus during the night 
and 46% had daily itching bouts53. No significant differences were found 
between HD- and PD-patients54 which makes pruritus a symptom of 
disturbed sleep for all dialysis patients. Patients bothered by pruritus spend 
significantly more time awake during the night compared to those without 
pruritus, p<0.00252. Wikström (2007) further emphasised that the 
relationship between pruritus and mortality was decreased when an 
adjustment for sleep was done and also suggested that poor sleep is a pre-
dominating characteristic between mortality and pruritus52. More research 
on the impact of RLS and pruritus on sleep in PD-patients are warranted, 
especially by objective assessments. 

The most general treatment for insomnia is hypnotics55, 56 which has 
side-effects such as daytime sleepiness, dependency and drug-drug 
interactions57. Only 23% of haemodialysis patients with sleep problems 
had medication documented for that symptom58 which probably indicates 
serious under-treatment. However, there are non-pharmacological 
treatment options, such as cognitive behavioural therapy (CBT), which has 
become more established and is suggested to be a standard treatment either 
alone or in combination with hypnotics59. In elderly individuals sleep 
behavioural therapy has been more effective than hypnotics60. Applying 
CBT treatment in PD-patients might be a good option since the renal 
failure alters drug absorption, drug metabolism and often results 
polypharmacy. In HD-patients sleep quality was improved by increased 
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physical activity alone61. There is lacking knowledge about treatment 
interventions in PD-patients with sleep problems and only one pilot-study 
has been found using CBT and hypnotics in PD-patients and showed 
positive effects on insomnia. This study only used subjective assessments62 
so consequently research with objective assessments is required in PD-
patients.  
 

Sleep deprivation and impaired sleep quality  
The purpose of sleep has not fully been elucidated. Theories have 
suggested physical restoration, energy conservation and regulation of 
immune functions as well as resolution of emotional stress and 
consolidation of memory63. However, the importance of sleep for mental 
and physiological processes has been demonstrated in several studies. 
Sleep deprivation has several negative consequences. In a clinical review 
study daytime symptoms such as fatigue, negative mood, decreased 
attention and abilities to concentrate were related to insomnia64. During 
prolonged wakefulness i.e. total sleep deprivation, cognitive functions such 
as attention65 and being easily distracted66 result in decreased performance 
and impaired cognitive processing67. These are important functions for 
patients with extended self-care management responsibilities since 
individuals with decreased sleep quality need more time to perform tasks 
and they further make more mistakes25. Furthermore, fragmented sleep 
produces negative mood changes68. Physiologically deep sleep is certainly 
important. Sleep fragmentation caused by sleep apnoea has been reported 
to alter a variety of harmful processes in chronic kidney disease. For 
instance, hypoxemia due to apnoea activates the sympathetic nervous 
system and the renin-angiotensin-aldosterone system which alters 
cardiovascular damages by increased blood pressure69. There might be 
underestimations of sleep problems in dialysis patients due to the complex 
symptom burden with overlapping and coexisting symptoms.  

Furthermore, an association between immunological processes and 
sleep has been suggested70. In HD-patients it is reported that C-reactive 
protein is significantly higher in patient-reported bad sleepers than in good 



30 

 

sleepers70. Since the cause of mortality in dialysis patients is dominated by 
cardiovascular diseases (36%) and infections (15%)1 those consequences 
of sleep problems may also be considered.  
 
Fatigue and tiredness 
In addition to impaired sleep quality daytime symptoms are often reported 
and expressed as tiredness, sleepiness or fatigue. Fatigue may be related to 
the primary disease process or a secondary phenomenon. No universal 
definition for fatigue exists and fatigue therefore has various definitions 
with similarities in health-related disciplines. Tack 71 has defined fatigue in 
rheumatoid arthritis patients as a subjective sensation of generalised 
tiredness or exhaustion. Piper72 defined fatigue as a perception of a 
complex interplaying of both somatic and psychological factors. Both 
definitions offer a holistic concept. Tack71 further emphasises the 
subjective nature of the symptom. Another study has adopted fatigue as a 
central or peripheral phenomenon73 and Jhamb and co-workers (2008) 
presents fatigue as a continuum with energy and vitality at one end and 
fatigue and exhaustion at the other end74.  

Similar concepts such as tiredness and weakness are often used as 
synonyms for fatigue but the definitions of tiredness are even more 
lacking. Ream and Richardson’s concept analysis of fatigue conclude that 
tiredness can provide an indication of fatigue but is not synonymous, 
tiredness is more of a normal and temporary lessening of strength and 
energy which is an indication for rest75. Sleepiness is defined as a state of 
physiological need for sleep, and its intensity is evidenced by how rapidly 
sleep onset occurs, how easily sleep is disrupted, and how long sleep 
endures. This need for sleep can cause involuntary sleep during the day in 
situations with low activity23. According to those definitions, fatigue 
cannot be relieved by sleep and does not have the protecting function as 
does tiredness76. Fatigue has further been suggested to have a connection 
to chronic illness77. In ESRD fatigue can partly be related to the high 
prevalence of sleep problems but other contributing factors have been 
suggested; physiological, behavioural, treatment-related and individual 
characteristics 74. There is a lack of knowledge about associations between 
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fatigue and sleep problems in PD-patients but there are studies conducted 
with mixed PD- and HD-populations. In HD-patients low levels of 
physical activity and frequent symptoms were related to increased fatigue 
score78. The prevalence of fatigue in ESRD patients has been reported to 
be seriously high and had a weighted mean prevalence of 71%, range 12-
97, in eleven studies conducted with PD-patients and HD-patients11. It 
should be noted that the studies have either measured tiredness or fatigue. 
This demonstrates the problem with inconsequent definitions. In this thesis 
the definition of fatigue by Cella and co-workers is adopted:  

“…diminished energy and mental capacity and increased need to rest 
that is disproportionate to any recent change in activity level and is 
evident nearly every day during any 2-week period in the past 
month.”79 page 528. 

Regarding tiredness, the description of the phenomenon by Hetta and co-
workers was adopted in this thesis; physical tiredness, mental tiredness and 
exhaustion80.  
 

Health related quality of life  
Disease, symptoms and treatments have an impact on everyday life. The 
concept “Health related quality of life” (HRQoL) has been well established 
in research during the last decade. When searching for the term in the title 
or abstract on PubMed, the number of hits has increased more than 
fivefold from 1990-1999 (2321) compared to 2000-2010 (17849). This 
indicates that the aspect of the overall impact of diseases on health has 
been accepted as an important outcome. However, an increased use of 
HRQoL questionnaires in research has not been adopted in clinical 
practice to the same extent.  

Sleep problems negatively affect HRQoL in general populations81, 82 as 
well as in renal transplanted patients83, 84. In a PD-population sleep quality 
was negatively correlated to quality of life (QoL)84. Factors contributing to 
HRQoL in ESRD has been described; demographic factors; behavioural 
factors such as; use of nicotine, physical and leisure activity, substance 
abuse, and social support, symptom burden; including sleep disturbances 
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and fatigue and frailty; including co-morbidity and other physiological 
alterations85. The common conceptualization of HRQoL has been based on 
the World Health Organization's definition of QoL as “…a complete state 
of physical, mental, and social well-being and not merely an absence of 
disease in infirmity” 86 page 7. This definition was adopted by 61 states at 
the International Health Conference in 1946 and has not been modified 
since 194887.  

Based on the definition by the WHO Unruh and Hess presented a 
HRQoL model in the treatment for CKD, including the three dimensions 
stipulated by the WHO88. The physical dimension includes physical 
activity, fatigue/sleep, symptoms and appetite. The psychological 
dimension refers to stress, anxiety, distress and cognitive functions and the 
social dimension refers to family relationships, vocational role and sexual 
role88. In addition, Unruh and Hess88 (2007) constructed a surrounding area 
of global quality of life including domains related to perceived health, 
daily functioning, happiness, satisfaction and spirituality  which might not 
be affected by the health88.  

PD-patients are a group of frail patients who take responsibility for 
their treatment at home and are burdened with symptoms affecting all 
dimensions of life. One key point is the decreased sleep quality which is 
affected by other symptoms and per se affects the experience of those. 
This is challenging for the healthcare providers to improve, through 
strengthening patients´ self-care management behaviour and by providing 
supportive care.  
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Aims of the thesis 

HE PURPOSE OF THIS THESIS WAS TO DESCRIBE sleep 
problems from different perspectives, and how these problems affect 

daily life and health in patients treated with peritoneal dialysis at home. 
The objective was also to evaluate a non-pharmacological intervention for 
improvement of sleep quality outcomes. 
 
The specific AIMS of the studies were to: 
I describe habitual sleep, daytime symptoms, sleep disturbing factors, 

current sleep during one week and fatigue in patients with peritoneal 
dialysis treatment at home and also to discover predictors for sleep 
quality outcome.  

 
II describe how patients in peritoneal dialysis at home experience how 

tiredness and sleepiness affect their daily life.  
 
III describe the sleep-wake cycle, sleep quality, fatigue and health 

related quality of life in patients with peritoneal dialysis treatment at 
home. Further, to explore differences compared to patients with 
coronary artery disease and individuals from the general population. 

 
IV  evaluate effects of individually designed non-pharmacological 

interventions on sleep, activity and symptoms of fatigue in peritoneal 
dialysis by use of both actigraphy and patient-assessed 
questionnaires. 

  

T 
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Methods 

 
HE PATIENTS IN STUDY I-IV  WERE SELECTED from six 
hospitals in the south-east of Sweden, two university hospitals, one 

county hospital and tree districts hospitals.  
 

Subjects 
Inclusion criteria for the PD-patients were: duration of PD treatment at 
home for two months or longer (IV) or three months or longer (I-III), 
being over 18 years of age, ability to read and understand the Swedish 
language, no known abuse of alcohol and/or drugs (I-IV), no malignancy, 
no persistent sequelas from stroke or any other disorder of importance and 
no current treatment for mental disorder (III-IV). In study II a purposeful 
sample was used, which is in accordance with phenomenology89 to obtain 
a sample variation regarding age, gender and number of month on PD 
treatment. 

In study III a reference group consisting of 22 patients suffering from 
chronic Coronary Artery Disease (CAD) was included. They were derived 
from a larger study (n=680) with a history of stable angina pectoris 
(Canadian Cardiovascular Society Class I-II), listed for percutaneous 
coronary intervention at a University Hospital in the south east of Sweden. 
As uraemia is a chronic disease like CAD, which also is prevalent in 
uraemic populations, a comparison with a group of CAD patients was 
included. Data from those patients were collected two years after a CAD 
intervention. Inclusion criteria were identical to the PD-patients in study 
III except for the PD-treatment. A matching by age, gender and month for 
data collection was performed since the daylight in northern Europe varies 
substantially during the year. In addition, 18 individuals from a general 

T
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population group recruited from the Swedish Government Person and 
Address Register Database. They were matched controls to the CAD group 
in a previous study90 consequently also matched the PD-patients. Number 
of patients (PD) and characteristics in study I-IV are presented in table 1. 
One PD-patient participated in both study I and II. For study I-IV all data 
were collected within a time period of 8 years (2002-2010).  
 
Table 1. Patient characteristics for the PD-patients in study I-IV. 

  
a=Two patients had a combination of Continuous Ambulatory Peritoneal Dialysis (CAPD) 
and Automatic Peritoneal Dialysis (APD) and one patient had a combination of APD and 
one weekly session of Haemodialysis (HD).b=number of PD-patients include. In addition 
two matched reference groups also participated in study III 22 Coronary Artery Disease 
(CAD) patients and 18 individuals from the general population.c=Some patients had more 
than one renal diagnosis. 

 
Designs 
In this thesis four studies were conducted. Study I and III were 
descriptive, cross-sectional multicentre studies where the study variables 
were captured once during one period of data collection. In study III a 
correlational and comparative design was utilised with two reference 
groups. In study II a qualitative descriptive phenomenological design was 
applied. The fourth study (IV) was a single-case study with an AABBC 
non-randomised experimental design. The A phases were two multiple 

 Study I Study II Study III Study IV 
 n=55 n=14 n=28b n=9
Age (mean, SD) 63 (14) 58.9 (13.3) 61.7 (8.7) 65.4 (12.4) 
Gender (n) (Male/Female)  41/14 6/8 16/12 7/2
Treatment modality (APD / CAPD) (n)   16/39 5/9 9/21 3/8a 
Working (n) 12 2 9 2
Sick leave (n) 12 2 2 1 
Retired (n) 31 5 17 6
Married/cohabit (n) 42 11 24 7
Diagnosisc (n)     
    Glomerulonephritis 15 6 9 1
    Polycystic kidney disease 10 - 2 2 
    Nephrosclerosis 10 2 1 2
    Diabetic nephropathy 8 3 11 2 
    Chronic pyelonephritis 2 - 1 - 
    Others 14 3 10 2
Regular use of hypnotics (n) 10 No data 13 2 
Regular use of nicotine (n) 21 No data 10 1
Duration of treatment (month, SD) 23.8 (17.6) 25.2 (19.2) 19 (18.5) 24.6 (26.3) 
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baseline data collections, the B phases were intervention phases and the C 
phase was a non-treatment phase with a follow-up.  

 
Measurements 
A total of 55 (I), 470 (III), and 515 (IV) sleep-wake cycles were assessed 
using both objective (III, IV) and subjective data collection (I-IV).  
 
Actigraphy 
Actigraphy is a non-invasive technique that allows assessment of estimated 
sleep-wake parameters for extended periods and is therefore useful for 
studies in the home environment. It is a simple device for the patients to 
apply at the wrist or the upper arm. To distinguish sleep from wakefulness 
by body movement the assumption is that activity i.e. body movement 
indicates wakefulness and conversely a motionless period precedes sleep.  

Two types of actigraphs were used, first, Actiwatch-L® (Cambridge 
Neurotechnology Ltd) (III) and later on a more developed device, 
SenseWear pro® (Bodymedia, Pittsburgh, PA) (IV) (Figure 4a and 4b).  
Both are computerised accelerometers and measures limb movements. 
 

 
Figure 4a. Actiwatch-L® applied at 
the wrist (III). 

Figure 4b. SenseWear pro® 
applied at the upper arm (IV). 

 
In study III all participants wore Actiwatch-L® at the wrist for seven days 
at the non-dominant arm. Every second 32 samples of the amplitude are 
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checked and the highest amplitude is saved as the peak intensity. By use of 
advanced algorithms a high sensitivity for other parameters can be 
generated (Table 2). Data were processed in the software package  
Actiwatch Sleep Analysis 2001, version 1.991.  
 
Table 2. Description of actigraphy variables measured by the two actigraphs used in study 
III and IV. 

a=Actiwatch-L®, b=SenseWear pro® 

 
SenseWear pro® actigraph was designed to be worn at the upper arm 

under clothing and was used in study IV. Physiological body signals were 
registered by four sensors every minute; skin temperature, galvanic skin 
response, heat flux and a 2-axis accelerometer. Information from the 

Variables Description Scale and cut off 
Sleep variables a,b 
 
 

Bedtime, sleep latency, wake time during night, 
number of wake bouts, sleep duration and nap 
time. 

- 
 

Movment and 
Fragmentation index 
(MFI) a,b 
 

This index is an indicator for disrupted sleep i.e. 
percentage of minutes moving + percentage of 
immobility.  

>50 = poor sleep, 
<20 = good sleep. 

Sleep efficiency (SE) 

a,b 
 

Ratio of actual sleep time divided by time in bed 
expressed in per cent.  

<85% = poor 
sleep 

Interdaily stability a 
 

Quantifies the degree of similarity concerning 
the activity between individual days.  

Range; 0-1. 
Values of 0,6 =  
normal. 

 
Interdaily variability a  
 

 
Quantifies the fragmentation of periods of 
rest/sleep and activity/wakefulness. A higher 
value is similar to more fragmented rhythm. 
 

 
Range; 0-2, <1= 
typical value 

Amplitude of the a 
rhythm (AMP) 
 

Differences between the average activity of the 
five least (night) and the ten most (day) active 
hours, are sensitive to the overall activity.

- 
 

 
Relative amplitude a 

 
Ratio of AMP and average activity of the five 
least and the ten most active hours gives a 
correction for the sensitivity. 

 
Range 0-1, values 
close to 1= more 
active rhythm. 

 
Activity b 

 
Number of steps, minutes of moving, minutes of 
immobility 
 

 
- 

   
Energy expenditure b Metabolic Equivalent Unit (METs) 

Kcal/Kg/hour 
Watching TV=1.1 
Walking  =4.1, 
Running=9.5 
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sensors was processed in the software program SenseWear® 6.1 
(Bodymedia Inc.) where algorithms calculated sleep and activity variables 
(Table 2). 

For each night a movement index (MI) and fragmentation index (FI) 
were calculated. In addition movement and fragmentation index (MFI) 
were calculated where an index more than 50 indicates serious 
fragmentation and below 20 is a well consolidated sleep92.  
 

	 	
	 	

100
	 	 	

	 	 	 	
100  

 
In addition visual graphs of the sleep wake-cycles were delivered from the 
program (Figure 5). These were used to motivate and educate the patients 
(IV). 

 
Figure 5. A screen illustration from a single one-week, SenseWear®-registration. Arrow 

points out level of activity (a), lying down position (b) and sleep pattern (c) where the dark 
field indicates activity, lying down position and sleep. This screen was used to visualise the 
sleep problem and motivate the patients in the intervention study (IV). 

b 

a 

c 
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Questionnaires 
Self-reported data were collected by four validated questionnaires and one 
study specific sleep diary (I, III, IV). Additional information about 
diagnosis and biochemical parameters was collected from the patients´ 
records at the time for data collection (I-IV). Data regarding validity and 
reliability for the questionnaires is presented on page 50. 
 
Uppsala Sleep Inventory 
To assess the habitual sleep during the last four weeks, Uppsala Sleep 
Inventory (USI)80 was used in a modified version (I, III, IV). The 
questionnaire measures sleep variables; bedtime, sleep onset latency (time 
from light off to falling asleep), nocturnal awakenings (n), morning 
awakening (time), sleep duration (h), assumed sleep duration (h), numbers 
(n) and duration (h) of naps, if the patients “sleep too little” (yes/no) and 
use of hypnotics (yes/no). The distress of daytime symptoms; sleepiness, 
mental tiredness, physical tiredness and exhaustion were scored on a five 
point scale from no problems (1) to very big problems (5). The 
questionnaire also contains demographic questions about sex, age, marital 
status and employment situation. A modification by Edéll-Gustafsson and 
co-workers (2006) contained an explanation of the five-point scoring; 
never=“never or less than once a month” (1), seldom=“less than once a 
week” (2), sometimes=“1-2 days a week” (3), often=“3-5 days a week” (4) 
and very often=“daily or almost daily” (5)93. 

When the questionnaire was used in the uremic population, questions 
about disturbances at sleep onset regarding uremic symptoms were added 
to the questionnaire94; leg creeping and pruritus scored never (1) to very 
often (5). In addition, treatment modality and treatment related problems 
were assessed; How often does your PD-machine alarm, is your sleep 
disturbed by the dialysis catheter or the dialysis solution? The answers 
were scored from “every night” (1) to “almost never” (5). The USI version 
from 2006 was the one used in this thesis. 
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Short Form (SF)-36 
Health status i.e. health related quality of life (HRQoL) was assessed by a 
generic questionnaire, Short Form-36 (SF-36) (III, IV)95. The 
questionnaire consists of 36 items divided into eight health domains; 
physical functioning (PF), role limitations due to physical health problems 
(RP), bodily pain (BP), general health (GH), vitality (VT), social function 
(SF), role limitations due to emotional problems (RE) and mental health 
(MH).  

All domains scores 0-100 where “0” represents the worst HRQoL and 
“100” the best96. The eight domains are dichotomised in two principal 
components; physical (PSC) and mental (MSC) component summary 
index. 

 
International Restless legs Scale (IRLS) 
The International Restless Legs Study Groups´ validated questionnaire, 
International Restless Legs Scale (IRLS)97 evaluates the severity of RLS 
symptoms (III, IV) referring to the last week. The IRLS is a ten-item scale 
with a score ranging from 0-40. It is a ten item, five-point scale scored 
from “none” (0) to “very severe” (4) symptoms. The index scoring is 
divided  in four groups of severity: negligibly (0-10), moderate (11-20), 
severe (21-30) and very severe (31-40)97. This questionnaire was not filled 
in by the CAD-patients and the population group in study III. 

 
Sleep diary 
During one week periods self-reported data of current sleep were collected 
by a study-specific sleep diary (I, III, IV). The sleep diary, completed day 
by day, yielded an overview of the patients´ sleep history. The sleep diary 
was used as data (I, III) and for controlling the agreement to the 
achtigraphy registrations (III, IV)98. The diary incorporated the same 
questions in all studies (I, II, IV) and was created with support from 
literature99, 100 and the authors´ own experience from clinical work with 
PD-patients. To facilitate the responding for the patients the questionnaire 
was divided into one yellow (morning) and one blue (evening) sheet of 
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paper to fill in. Questions answered in the morning were; bedtime, sleep 
onset latency and number of nocturnal awakenings. Questions answered in 
the evening were; final morning awakening time, number and duration of 
napping and daytime symptoms i.e. sleepiness, physical tiredness, mental 
tiredness and exhaustion. Nocturnal sleep duration was calculated from the 
reported data.  
 
FACIT-fatigue scale 
Fatigue was measured in study I, III, and IV by Functional Assessment of 
Chronic Illness Therapy (FACIT)-Fatigue scale first developed for 
anaemic cancer patients101. The 13-item scale scores from “none” (0), to 
“very severe” (4) and the scale range is 0-52. The questionnaire includes 
items about tiredness, weakness and problems carrying out daily activities 
and refers to disease related and functional fatigue79. The cut-off score for 
fatigue is 43 or below and a value of 22 is two standard deviations below 
the cut-off, which is considered as severe fatigue79. This questionnaire was 
not filled in by the CAD-patients and the population group (III). 
 
Interviews 
In study II the interviews aimed to obtain concrete and detailed descriptions 
of experiences from patients who have lived through situations of decreased 
sleep quality. The descriptions provided by the patients aimed to be as 
faithful as possible to the lived-through experience. Before the interview the 
patients were informed about the focus of the study and the situation to 
describe was selected by the patients following an open ended question by 
the researcher102, “Can you describe a day after you have had a bad night´s 
sleep”. The patients had the chance to speak freely while the interviewer 
listened with attentiveness and openness and deepened the understanding 
through follow-up and clarifying questions such as; “could you tell me more 
about…”, “What do you mean by that?”102. After the transcription the first 
interview was examined in detail in the research group to obtain 
improvements in interview performance.  

Eleven interviews were carried out at the hospital and three at the 
patients’ home and lasted between 25-51 minutes. In agreement with the 14 
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patients all interviews were tape-recorded and transcribed verbatim. The 
author of this thesis (PY-U) performed nine interviews and a co-author in 
study II (MG) performed five.  

 
Procedures 
The author (PY-U) visited the six participating hospitals and established a 
contact with the PD-nurses who were also informed about the studies. The 
nurses worked at a surgery for patients with PD and had a good personal 
knowledge about each available patient. Eligible patients matching the 
inclusion criteria were identified by the PD-nurses. A written invitation 
was distributed by the PD-nurse who also distributed the study information 
to the patients (I-IV). In study I the PD-nurse distributed the 
questionnaires and a stamped envelope to the patients during a routine 
appointment. Within 1-2 weeks PY-U contacted the patients by phone in 
case of questions about the study. In study II the PD-nurse also helped to 
find potential patients for interviews according to the inclusion criteria and 
made the first invitation along with written information. Thereafter PY-U 
or MG contacted the patients in case of questions and for making an 
appointment for the interview. In study III and IV the patients was 
included one-by-one owing to the availability of the study equipment. 
Thereafter the patients who agreed to participate were included in the 
study. Questionnaires and actigraphs were sent by post. Flowchart of the 
inclusion procedure is shown in figure 6. 
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Interventions 
The 17-week nurse-led intervention study (IV) was separated in 5 phases, 
illustrated in Figure 7.  

 
Figure 7. The study design with the study phases AABBC, shows the flow for the patients in 

the five study phases and the time points for intervention and data collection. 

 
The two interventions were conducted separately and in two phases. After 
the two baseline measurements the first intervention was implemented. All 
participants were scheduled for a two-week intervention using a mattress 
(Tempur®) made by polyurethane foam which was delivered by PY-U to 
their homes. This intervention aimed to evaluate if the difficulties to find a 
comfortable sleep position could be reduced and increase the sleep quality 
since this was a problem previously detected (I) by our research group. 
The second intervention was an individual sleep hygiene and sleep 
scheduling programme. The baseline data were carefully analysed and 
formed the basis for the individually designed advice. Sleep habits and 
sleep related lifestyles together formed a set of rules which may be sleep 
promoting63 i.e. sleep hygiene. The advice on sleep hygiene included 
reducing disturbing noises from the dialysis machine by for examples 
wearing ear plugs and increased physical activity during the day such as 
walking, gardening or light exercise. Stretching or light exercise before 
bedtime were also recommended since those activities can promote 
RLS103. It was also recommended that beverages containing caffeine were 

  
   Baseline 1 

A 
Baseline 2 

A 
Intervention 1 

B 
Intervention 2 

B 
Follow-up 

C 
                        Study week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
                  
Interventions:                  

1: Mattress                  
2: Sleep hygiene                  

            Home visits                   
            Support by thelephone                  
Assessments:                  

Actigraphy (SenseWear®)                  
Sleep diary                  
FACIT-fatigue scale                    
Uppsala sleep inventory                    
International restless legs scale                    
Short form-36                    
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to be avoided as caffeine has been suggested to be a predictor for RLS in 
patients on dialysis104 and may impair sleep onset105. 

Regular sleep habits were established by sleep schedules. Through a 
regular sleep behaviour sleep efficiency can be increased when the sleep 
drive is built up by spending less time sleeping during daytime and going 
to bed and waking up around the same time every day63. Bright light 
therapy (Sunrise system 320® Bright LED portable light box, 10.000 Lux) 
was recommended in the morning for 30-45 minutes for correction of 
misaligned sleep-wake phases. This light was applied at a 30-50 
centimetre distance to inhibit the internal secretion of melatonin106. The 
light box was delivered by PY-U to the patients’ home. The numbers of 
sleep promoting recommendations were limited to no more than three for 
each patient (Table 3).  

To evaluate the intervention effects nine outcome variables were 
selected: Sleep latency onset, Nocturnal sleep duration, Napping time, 
Number of naps, Sleep efficiency, Number of steps, MET (Kcal/Kg/hour), 
MFI and Fatigue. In addition individual health profiles from first baseline 
and follow-up were evaluated. 
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Table 3. Treatment plan with identified sleep problem, treatment goals, sleep hygiene 
applied, unexpected incidents and other symptoms of relevance for each patient A-I. 

a= Sunrise system 320® Bright LED portable light box – up to 10.000 Lux. Applied 30-45 
min at 30-50 cm distance. b= Declined to use the mattress c= Removed the mattress after 
two nights, f= Sedentary activities before bedtime aiming to reduce RLS  
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 d Unexpected 
incidences during 
the study 
e Other symptoms 

A, Male:75 yrs 
Hypertensive nephropathy, 
Nefrectomy due to neprolihiasis 
Ichemic heart disease  
CAPD 48 month 
 

Fragmented sleep 
with several naps 
 

Consolidate nocturnal sleep  
Reduced freq. and time napping.  
Increased activity (steps, 
Metabolic Equivalent Unit 
(METs)) 
 

X X      e Joint pain in lower 
extremity and 
esophageal 
dysfunction 

B, Male: 76 yrs 
Unspecified renal disease 
Diabetes mellitus type II 
Multiple myeloma 
Coxarthrosis 
Heart failure 
CAPD 11 month 
 

Too early morning 
awakenings, 
daytime sequelas 
and frequent 
napping 
 

Consolidate nocturnal sleep  
Reduced freq. and time napping.  
Increased activity (steps, METs) 
 

X X  X     

C, Male: 74 yrs 
Diabetes mellitus type I with renal 
complications 
Nephrosclerosis 
Atrial fibrillation 
CAPD/APD 16 month 
 

Delayed sleep 
phase, short sleep 
duration, 
fragmented sleep 
and daytime 
sequelas 
 

Replaced sleep phases, Reduced 
freq. and time napping 
 

 X   X   d Severe infection 
and surgery at the 
lower extremity 
after the first 
intervention 

D, Female: 47 yrs 
Polycystic kidney disease 
Hypertension 
Hyperlipidemia 
Epigastralgia 

Sleep onset 
difficulties, 
Delayed sleep 
phase. RLS 
 

Reduce nocturnal sleep duration 
Replaced sleep phases, Reduced 
freq. and time napping.  
 
 

Xf 

 
X      d Serious social 

incident after first 
intervention 

CAPD/HD once a week 30 month 
 
E, Male 77 yrs Glomerulonephritis 
MGUS+light-chain deposition 
disease 
APD 84 month 
 

 
Sleep onset 
difficulties, 
nocturnal 
awakenings  
 

Improve sleep onset  
Consolidate nocturnal sleep  
Increased activity (steps, METs) 
 

X X      e Joint pain in lower 
extremity 

Fb, Male 48 yrs 
Polycystic kidney disease 
CAPD/APD 9 month 

Sleep onset 
difficulties due to 
noise from PD-
machine and 
daytime sequelas 
and work in a 
reduced light 
environment 
 

Improve sleep onset  
Consolidate nocturnal sleep 
 

    X X   

Gc, Female: 73 yrs 
Unspecified renal disease 
CAPD 15 month 

Nocturnal 
awakenings and 
daytime sequelas 
 

Consolidate nocturnal sleep  
Reduced freq. and time napping.  
Increased activity (steps, METs) 
 

X X      d Family incident 
after first 
intervention 

Hb, Male 55 
Diabetes mellitus type I with renal 
complications 
CAPD 4 month 
 

Sleep onset 
difficulties, 
nocturnal 
awakenings related 
to RLS 
 

Improve sleep onset  
Consolidate nocturnal sleep 
 

Xf  
 

     X  

Ic, Male 64 yrs  
Hypertensive nephropathy  
Polycystic kidney disease 
Asthma 
Heart failure 
CAPD 4 month 

sleep onset 
difficulties, with 
daytime sequelas, 
and daytime 
napping 

Improve sleep onset  
Consolidate nocturnal sleep  
Reduced freq. and time napping.  
Increased activity (steps, METs) 
 

 
X 

 
X 

 
X 
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Data analysis 
Data was analysed according to the design and methods. 
 
Statistical analyses 
Descriptive statistics are presented as per cent (%), frequencies (n), mean 
(m) standard deviation (SD), median (Md), confidence interval (CI) and 
inter quartile range (Q1-Q3) when appropriate (I, III). In study IV data is 
presented graphically in accordance to the design of single-case studies 
with each patient represented over a timeline107. 

Non-parametric statistics were used when data was assessed on interval 
level, nominal scale or not normally distributed108. The variation between 
the days in the week, measured by the sleep diary (I) and the evaluation of 
the intervention effects (IV) was calculated with Friedman´s test. Between 
group statistics were calculated with Kruskall-Wallis test (III). Post-hoc 
test for Friedman’s test was performed using Wilcoxon signed rank test (I, 
III, IV) and for the Kruskall-Wallis test Mann-Whitney U-test was used (I, 
III). Dichotomous variables were analysed using the Chi-square test (III). 
Spearman’s rank order correlations coefficient (r) was used to explore 
associations between variables (III). The internal consistency was 
calculated with Cronbach´s alpha, at the three index scales; SF-36, IRLS, 
FACIT-fatigue (III). 

To avoid reflections of normal fluctuations of the outcome variables in 
study IV a change of more than half a standard deviation was assumed to 
be clinically significantly109. All calculations were performed individually 
for each patient. 

To explore the sleep quality two multiple linear regression analyses 
(forward procedures) were performed using sleep variables; sleep onset 
latency, nocturnal awakenings with difficulties to fall asleep again, sleep 
duration, too early morning awakenings, number of naps and sleep 
disturbing factors; pruritus, restless legs, difficulty to find a comfortable 
sleep position and nightmare as independent variables (I). The models 
demonstrated no multicollinarity problems since the highest observed 
variance inflation factor (VIF) was 1.5 and 1.9 respectively110.  
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In the index scales, i.e. the questionnaires with a total summary score, 
missing data were handled through imputation of a mean or median 
substitution of the missing variable (I, III)111. To control the Type I error 
rate in the post-hoc tests a correction with Bonferroni was performed 
where a significant level was set to <0.016 (III, IV) and <0.007 (I) 
otherwise p<0.05 was accepted as statistical significant111. All statistical 
analyses were performed using the statistical software packages, SPSS 
11.0-17.0 (I, III) and PASW 18.0 (IV). Microsoft Office Excel 2007 was 
used for graphs and statistical analyses (IV). 

 
Qualitative phenomenological analysis (II) 
Phenomenology is rooted in the philosophical tradition developed by 
Husserl and Heidegger. The phenomenological research design, based on 
Husserl’s theory, was developed by Giorgi (1985) for systematically 
investigation in psychology112 and has later been adopted into the field of 
nursing science. In this study the method aimed to describe the meaning of 
tiredness related to poor sleep in the way of the patients´ lived experiences 
i.e. to search for the essence of the phenomenon102, 112. The patients’ 
description had a concrete everyday life perspective through the disciplinary 
perspective i.e. the perspective from nursing. The context in which the 
patients’ made their expressions was also of importance for the analysis, 
which goes through four systematic steps102, 113.  

The first step was to read through the text to gain an understanding of 
the whole description. The second step was to establish meaning units. 
When sequences of the description have a change in nuances it was a start 
of a new meaning unit. Third step, the everyday language used by the 
patients was transformed to a professional language through a process of 
reflection and imaginative variation. Here the reduction started to take 
place. In the last step the determination of the situated structure was 
written down for each interview. To communicate the most general 
meaning of the phenomenon i.e. the essence, a general structure was 
achieved from all individual structures and was subsumed under one 
general structure102. During the analysis process the research group 
collaborated to obtain the structures from the data. 
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Both of the interviewers had several years of experience from patients with 
renal diseases and dialysis treatments. They also had theoretical and 
clinical knowledge about sleep problems in the same patient groups. In 
order to identify and be aware of their pre-understanding, ideas and 
knowledge of the phenomenon were written down. Before the interviews 
took place the interviewers worked closely together to ensure that the 
interviews were carried out in the same manner. Throughout the interviews 
and analysis previous understanding was put aside also known as 
bracketing. This meant to adopt openness and avoid engaging theoretical 
and previous knowledge in the interview situation or when data were 
analysed. The demand is to remain open to the data and of its contrary 
implications. This requires an attentively present to an ongoing experience 
told by the patients. This open attitude is also used in the analysis work102. 
All transcriptions and analyses work was made by PY-U. 
 
Validity and reliability 
The qualification “valid” is what separates science from other forms of 
knowledge, quantitative as well as qualitative methods. The degree of 
validity further refers to whether the conclusions in the study are correct89. 
In order to achieve validity in the quantitative studies (I, III, IV) all the 
questionnaires used for data collection had been tested psychometrically 
previously and had shown validity in other patient groups.  

Validations between actigraphy and polysomnography have shown 
high sensitivity (89%) and specificity (95%) for diagnosing sleep 
apnoea114, 115. Furthermore, accuracy in number of nocturnal awakenings, 
awakenings after sleep onset, total sleep time and sleep efficiency in 
insomnia patients has been reported between actigraphy and 
polysomnography116. Both actigraphy and sleep diaries are methods of 
measurements in sleep research and in practice. The study specific sleep 
diary used in study I-IV was not a validated questionnaire but was created 
according to previously used models of sleep diaries99, 100. 
The USI questionnaire has been used in an epidemiological survey of a 
Swedish population117 and has been examined in relation to 
polysomnography with strong resemblance regarding estimation of 
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difficulties falling asleep and sleep onset latency 118. The USI has also been 
used in other chronic patients such as patients with coronary artery 
disease99. 

SF-36 is the most widely used generic questionnaire for evaluation of 
health outcome95. The scale has previously shown good reliability and 
validity119, 120 with a Cronbach´s alpha between 0.79 and 0.91119 and was in 
study III 0.75 in both PSC and MSC. 

For IRLS the internal consistency reliability calculation showed a 
Cronbach´s alpha coefficient of 0.93-0.9597 and 0.76-0.81121. In study III 
the Cronbach´s alpha coefficient was 0.95. 

The FACIT-fatigue scale has been validated and showed a sensitivity of 
0.92 and a specificity of 0.6979. The internal consistency showed a 
Cronbach´s alpha coefficient of 0.94101 and was in study III 0.95. 

Further, results from the questionnaires were in several variables 
confirmed by concurrent actigraphy registration. In study IV the 
interventions were evaluated by both subjective and objective outcome 
variables with well-established methods and validated questionnaires. 

In qualitative research the “quality” of the research is often named as 
trustworthiness but according to the descriptive phenomenological method 
by Giorgi the method must comply with principles like; systematic, 
methodical, general and critical113. All four principles were considered 
trough all steps in the performance of the study (II). The systematic 
principle was to organise data in patterns, rather than randomly, and in 
some relation to each other. This is a part of the method and is also 
visualised in the model of the general structure (Figure 11, page 58). The 
use of an appropriate method in the scientific establishment is to be 
methodical. The general principle means that the knowledge has 
applications outside the specific situation, but is not the same as the 
highest form, generalisation. When the knowledge meets the critical 
members of the science society the structures, which are presented, should 
be judged by their outcome113. By using all of the available data and 
keeping the analysis close to the text, all the findings can be substantiated 
in the raw data122.  
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The use of multiple methods, designs and measurements for 
interpretation about sleep and daytime symptoms (method triangulation) 
further enhancing the strength of the thesis89. 

 

Ethics 
All studies were performed in accordance with the Declaration of 
Helsinki123 and after approval by the Regional Ethical Review Board at the 
faculty of Health Sciences, University of Linköping. The patients were 
informed written and verbally before participation in all the studies and 
signed informed consent forms were obtained from all participants. None 
of the participants were in a dependent relationship to the investigator and 
all patients were able to decide to enrol the study by themselves. 
Withdrawal from the study could be done without explanations and did not 
interfere with normal treatment or care.  

In all studies the participants were given a code name. The code-key 
was only available for the researcher and confidentiality was guaranteed. 
In study II the participants were informed that the interviews were tape 
recorded and verbally transcribed. Considerations regarding risks of 
emotional or psychological harms caused by interviews or questionnaires 
were taken in all studies. The participant was invited to contact the 
interviewer, or the PD-nurse in charge at the clinic, after the interview in 
case of need. The participants were also informed about how to contact the 
investigator (PY-U) in case of questions. In study IV non-pharmacological 
and non-invasive interventions were applied and recommended to the 
patients after medical consultation at the department of neurophysiology 
and in some special cases the physician in charge was informed. No risks 
were identified for the participants and all interventions were evaluated to 
be beneficial for the participants and to promote their health.  
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Results 

 
LEEP PROBLEMS WAS IDENTIFIED by use of achtigraphy, self-
reported data and in interviews.  

 

Prevalence of sleep problems 
According to the definition of insomnia 60% (I) and 36% (III) of the 
participating PD-patients were categorised as insomniacs. The PD-patients 
identified as insomniacs scored significantly decreased sleep quality 
compared to non-insomniacs (III), md (Q1-Q3), 2 score (1.25-3.0) vs. 3 
score (2.0-4.0), where a higher score indicates better sleep quality (Figure 
8).  

 
Figure 8. Associations between PD-patients categorised as insomniacs and not insomniacs 
(shadowed squares) regarding sleep quality and decreased sleep variables presented in 
mean (SD) in study I (n=55) and study III (n=28). 
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Furthermore, 61% (III) and 62% (I) gave an affirmative answer to the 
question; “do you get too little sleep?”, thus indicating a significantly 
impaired sleep compared to those who did not report too little sleep 
(Figure 8). 

Disrupted sleep was identified in all of the PD-patients by actigraphy 
registration (III).  None of them had an MFI below 20 whereas 11 (39%) 
had serious fragmentation, above 50 (Figure 9) this was significantly 
higher compared to the CAD-patients and the population group (III).  

 
Figure 9. Distribution of fragmented sleep in peritoneal dialysis patients (PD), Coronary 
Artery Disease (CAD) and the population group. Above 50 indicates much disrupted sleep 
and below 20 means well consolidated sleep (III). Reproduced with permission from the 
publisher. 

 
Mean frequency of wake bouts per night during the registration week was 
32 (SD 27-36) measured with actigraphy, this was significantly higher than 
in the CAD-group (Table 4).   
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The patients´self-reported sleep efficiency (USI) was md 78% (Q1-Q3 67-
91) (I) and in the actigraphy based calculation it was 71% (68-80) in study 
III. This was significantly lower compared to CAD-patients and the 
population group 78% (75-85) p<0.01 and 83% (82-87) p<0.001, 
respectively (III). 
 

Prevalence of sleep disturbing factors 
Moderate to very severe pruritus were reported by 50% (I) and 57% (III) 
of the patients and RLS by 47% (I) and 46% (III). Both pruritus and RLS 
were negatively associated to sleep variables and domains in SF-36 
(Figure 10). 

 
Figure 10. Nocturnal pruritus and restless legs negatively correlated with sleep variables, 
measured by USIa, actigraphyb and SF-36c(III).  
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Nocturnal pruritus, difficulties to find a comfortable sleep position and 
nightmares were sleep disturbing and predictive factors for the sleep 
quality and explained the sleep quality with 56%, p<0.0001 (I). Further 
sleep duration and nocturnal awakenings with difficulties to fall asleep 
again explained the sleep quality with 57% p<0.0001 (I). Apnoeic 
behaviour was reported to 4% (III) and 15% (I). 
 

Prevalence of daytime symptoms 
Thirty-two percent (I) and 62% (III) of the PD-patients reported that their 
sleep not was refreshing (severe-very severe). Further, thirty-three percent 
(I) and 72% (III) of them also felt sleepy during the daytime. Physical 
tiredness 36% (I) and 76% (III) was more prevalent than mental tiredness 
19% (I) and 24% (III). Sleepiness and physical tiredness were also the 
most prevalent daytime symptoms in CAD-patients, 61% and 56%, and in 
the population group, 56% and 38% (III). In addition fatigue was scored 
as very high by the PD-patients, 88% (I) and 89% (III) respectively and 
napping was reported as a frequently used behaviour 75% (I).  
 

Experiences of poor sleep 
The experiences of tiredness linked to poor sleep appear in one general 
structure, circling around in tiredness (II). The model consists of four 
parts, sensations of being tired, need for sleep and rest, consequences in 
daily life and strategies for adjustments. The sensation of being tired 
influences the experiences in the other three parts named constituencies 
and each of them contain variations (Figure 11). The structure is circular 
and is independent of a starting point. The structure can represent a day-to-
day experience as well as an on-going process extended over time. 

One way to describe the structure is that the tiredness experienced by 
the patients yields sensations in different parts of the body, both mentally 
and physically. Those sensations affect the experience of tiredness which 
is characterised by an increased need for sleep. Having sensations of 
tiredness affect everyday life activities, impair cognitive functions and 
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limit social activities. To handle the tiredness the patients became fighter, 
gave up or adjusted to the new conditions. 

 
 
Figure 11. The structure,” Circling around in tiredness”, and the relation between the four 
parts (II) 124(pp 409). Reproduced with permission from the publisher. 

 
The sensation of being tired 
Three variations were identified. Mental and physical tiredness was 
described as a part of the chronic disease. Mental tiredness dominated the 
physical sensations, which was an experience of weakness but not 
comparable with the desire to sleep. Inactivity enhanced the sensation of 
tiredness. Sleepiness was described as located in the mind, as feelings of 
unreality, drowsiness and a longing for sleep. Recovering from loss of 
deep sleep was harder. Sleepiness was easier to identify before bedtime 
compared to lack of sleep the day after a bad night´s sleep, which was 
more recognised as tiredness.  
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Need for sleep and rest 
Behaviour with frequent nocturnal waking and daytime naps was a 
cumulative behavioural problem that was difficult to break because naps 
were a way of managing through the day and led to an altered sleep 
pattern. Broken sleep was experienced as a problem linked to uremic 
symptoms like RLS, pruritus, and to draining and refilling the dialysis 
solution as well as poor sleep positions. Furthermore, the night dialysis 
machine and nightmares could be disturbing. Disturbed sleep was not 
discussed with the health-care providers. Starting the treatment was 
described as a turning point with an increased need for recovering the 
strength. The alertness from the dialysis treatment was overshadowed by a 
new burden from self-care management. Capacity before the illness 
brought unrealistic expectations. Experiences of symptoms and 
pharmacological treatment brought an increased need for recovering one´s 
strength and a feeling of being lazy arose when they were resting.  
 
Consequences in daily life  
Due to the patients´ lack of sleep stress, worry and unstable temper were 
experienced. They described a needed to drop household tasks due to 
tiredness which contributed to stress. In sleep onset moments existential 
thoughts came up with worries about complications and death. The 
patients expressed a longing for more activity but the energy, creativity 
and concentration were affected and every task took longer to perform. 
After a good night’s sleep it was easier to make decisions and they felt 
more motivated. A feeling of loneliness arose when the family carried on 
just as before. They experienced a gradual physical weakness and inability 
to rebuild physical strength was a circular problem. Discomfort and 
ungracefulness with the dialysis solution in the abdominal cavity 
contributed to a more sedentary lifestyle. 
 
Strategies for adjustment 
It was described that energy could be gained from actively thinking of a 
healthier period in life and tiredness and sleepiness could thus be dispelled. 
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They let the days pass as planned by struggling and taking control which 
was encouraged by the health-care providers. Sleep was described as a 
way to escape and passive activities such as watching TV were adopted. 
Passivity contributed to sleep problems when they spend more time 
sleeping during daytime and their joy disappeared when they thought of 
their former health, they become resigned and indifferent. Others described 
how they accepted and adjusted to the situations by taking advantage of 
micro-breaks, adopted a slower tempo or made no promises to participate 
in activities in case of lacking energy. 
 

Effects of a non-pharmacological intervention programme 
The results of the non-pharmacological intervention programme showed 
that three of the nine participating patients (B, G, I) improved clinically 
significantly in five or more of the nine outcome variables measured in the 
end of the last intervention phase compared to baselines (Figure 12). 
 

 
Figure 12. Number of clinically significantly individual outcome improvements at 
intervention 1 (mattress) and intervention 2 (sleep hygiene) compared to baseline (=0). 
Patients B, G and I improved clinically significantly in five or more of the nine variables 
during intervention 2. For more details se study IV. a=declined use of the mattress. 
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Three of the patients (F, G, I) increased nocturnal sleep duration, 
decreased napping time (Figure 13) and improved number of steps and 
METs clinically significantly.  

Four of the patients (A, G, H, I) statistically significantly improved 
sleep efficiency and three (A, D, I) decreased nocturnal fragmentation 
(MFI) (Figure 13). Two of the three youngest patients were above the cut 
off score for fatigue in study phase 4. At the follow-up the patients were 
clustered in two groups, one group around the cut off score 43 and the 
other around two standard deviations (score 22) below the cut off and one 
of them, C, had scored below five. Assessment of health profiles were 
performed at the first baseline and at the follow-up. The three youngest 
patients (D, F, H) had the widest area which indicates a better self-reported 
health both at baseline and at follow-up. Further the health status reflects a 
severe infection and surgery in patient C after the first intervention. The 
other patients had low self-reported health at baseline and at follow-up 
(Figure 14). 
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Figure 13. 
Visualisation of 
nocturnal sleep 
duration, napping 
time. Changes in 
sleep efficiency and 
movement and 
fragmentation index 
(MFI) and fatigue 
score in patient A-I 
during the five study 
phases.   
 
Recommendations in 
persistent insomnia: 
Nocturnal sleep 
duration >6 hours 
and daytime napping 
<30 minutes.  
 
Sleep efficiency 
more than 85% and 
MFI below 20 are 
well consolidated 
sleep. MFI above 50 
indicates seriously 
disrupted sleep. 
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Figure 14. Health profiles (SF-36) from baseline 1 (dotted line) to follow-up (red line) in 
patient A-I.  A narrow area indicates poor health and a wide area indicates good health. 
PF=physical functioning, RP=role limitations due to physical health problems, BP=bodily 
pain, GH=general health, VT=vitality, SF=social function, RE=role limitations due to 
emotional problems and MH=mental health.  Scale: 0 (centre)-100. 
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General discussion 
 

 

 

 
HE FOCUS OF THIS THESIS WAS TO DESCRIBE,  sleep problems 
from different perspectives, and how these problems affect daily life 

and health in patients treated with peritoneal dialysis at home. The 
objective was also to evaluate a non-pharmacological intervention for 
improvement of sleep quality outcomes. The main findings showed that 
PD-patients had seriously fragmented sleep and a high prevalence of 
insomnia. Sleep was mainly disturbed by pruritus and by RLS. Daytime 
impairments and a frequent napping behaviour were detected and in 
addition a high prevalence of fatigue was reported. The patients described 
that an ever-present tiredness and poor sleep had consequences for their 
everyday life physically, mentally, socially and existentially.  

The intervention study demonstrated that a nurse-led individual, non-
pharmacological, sleep intervention could improve sleep and daytime 
activities in PD-patients. 
 

Sleep problems 

In study II the patients described that the illness and the dialysis treatment 
was a turning point for increased need for recovery, which has previously 
only been described in a population with mixed dialysis modalities125. This 
phenomenon was mirrored by the sleep sufficient index (ratio of time in 
bed divided by presumed sleep) in study III which was significantly lower 
in the PD-patients than in the CAD- and the population groups but also 
significantly lower than in the PD-patients in study I. The difference from 
study I may be explained by a significantly longer sleep latency onset, and 
shorter sleep duration in the patients in study III. 

The prevalence of insomnia was found to be high, 60% (I) and 36% 
(III). The discrepancy in frequency of insomnia is unclear since the same 

T
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measurement and criteria for insomnia were used in both studies. The 
discrepancy may be explained by the patients in study I being older and 
more patients reporting apnoeic behaviour in study I. Persistent sleep 
problems have previously been reported to vary between 60-89% in PD-
patients126, 127.  In general populations the prevalence is lower 9.5-15%128, 

129. Despite having been described as a prevalent problem, in dialysis 
populations the definition for insomnia used in the studies39, 40 is unclear. 
The definition requires both nocturnal and daytime problems46. 
Consequently the whole 24-hour period is important to assess which also is 
supported by the descriptions by the patients in study II. In study IV all 
participants were categorised as insomniacs but demonstrated a variety of 
problems, since the definition of insomnia contains early, middle and late 
insomnia along with daytime symptoms46. In a clinical situation sleep 
problem needs to be thoroughly explored to prescribe the most appropriate 
treatment. This will be discussed in clinical implications on page 77. 

The PD-patients showed a seriously fragmented sleep, 39% had a 
fragmentation index above 50, which was statistically significantly higher 
compared to the CAD- and the population groups (III). In study IV four of 
the nine patients had above 50 in the MFI. The present finding, with a high 
MFI may explain the low sleep efficiency, poor sleep quality and the 
frequency of symptoms experienced during the day since fragmented sleep 
reduces the restorative deep sleep as well as the amount of sleep time130. 
The higher fragmentation in PD-patients compared to the CAD-patients 
and the population group may be caused by a higher prevalence of sleep 
disturbing factors i.e. pruritus and RLS. The discrepancy between the self-
reported and actigraphy registered wake-bouts (III) illustrates the fact that 
the fragmentation is unconscious micro-arousals131 and must be objectively 
assessed.  

Although, dialysis treatment decrease the uremia and uremic symptoms 
the patients still are in an inflammatory condition132. Accordingly, poor 
sleep quality can intensify the inflammatory condition133 which is 
important to consider since infections and cardiovascular diseases are the 
two most prevalent causes for death in dialysis populations1.  
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The results also showed that 57% of sleep quality outcome could 
statistically significantly be explained by nocturnal awakenings with 
difficulties falling asleep again and short sleep duration (I), which is new 
knowledge not previously published. 
 

Sleep disturbing factors 
The most common sleep disturbing factor detected in this thesis was 
pruritus with a prevalence of 50% (I ) and 57% (III). This was also one of 
the three independent variables that explained the sleep quality by 56% (I) 
which is also new knowledge. The aetiology of uremic pruritus is probably 
multifactorial and a attempts to classify uremic pruritus from the level of 
its origin in the path from the ends of the distal C-fibres to cortex has 
failed due to its complexity134. Pruritus has earlier been described as a 
prevalent symptom in dialysis patients, 40-55%11, 135 supporting the 
relationship between pruritus and mortality in haemodialysis patients135. In 
study III pruritus correlated to the sleep variables MFI and sleep 
efficiency. Sleep fragmentation and reduced sleep efficiency can in this 
thesis partly be addressed to nocturnal pruritus as it has been confirmed in 
dialysis populations previously where patients disturbed by pruritus had 
significantly more time awake during the night, p<0.00252. Consensus 
about reliable tools for assessing such a prevalent and disturbing symptom 
as uremic pruritus is lacking. 

Another potential sleep disturbing factor is RLS which affected 47% (I) 
and 46% (III) of the patients. The results are in analogy with previously 
studies where RLS was reported to affect 8-52% of a mixed population 
with dialysis and pre-dialytic patients11 and 47-62% of PD-patients126, 136. 
Study III also showed associations between RLS and sleep efficiency, 
sleep quality, sleep duration and sleep onset latency. This was not 
surprising since RLS affects sleep as symptoms worsen in the evening or 
during the night49. RLS has showed a statistically significantly higher 
arousal index (fragmentation), measured by polysomnography, in ESRD 
patients compared to ESRD patients without symptoms of RLS137. No 
significant correlation to MFI was found but such an association has been 
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described previously137, 138. RLS in dialysis patients has further shown 
associations with decreased physical function, decreased well-being and 
even an increased mortality risk47 which can partly be explained by the 
decreased sleep quality that comes with symptoms of RLS.  

Apnoeic behaviour was self-reported by the patients and affected 4% 
(III) and 15% (I). This is lower than in other studies with uremic patients 
where a tenfold higher prevalence has been reported (57%)139 but higher 
compared to people with normal renal function were the prevalence was 2-
4%130. Both of those studies have used polysomnography for evaluation of 
apnoea which is more accurate than questionnaires since this behaviour is 
difficult to self-report. Episodes of hypoxemia are a result of sleep apnoeic 
behaviour and mostly an arousal to which the patient is unconscious. In 
treatment with nocturnal HD it has been suggested that the obstructions in 
the upper airways might be caused by oedema and that a central apnoea 
can be related to central destabilization, respiratory control140, 141 and 
acidosis which were improved by nocturnal dialysis141. Fragmented sleep 
with hypoxemia caused by sleep apnoea is an alarming problem in 
peritoneal dialysis patients and a serious risk for fatal cardiovascular 
incidences142, 143. It is important to keep in mind that apnoea, RLS and 
pruritus can induce fragmented sleep or insomnia, either separately or in 
combination. In addition depression has been pointed out as a predictor for 
poor sleep in patients with chronic kidney disease144. Therefore symptom 
evaluations are essential since the clinical picture is complex. 
 

Sleep related daytime symptoms 
Severe daytime symptoms varied between 18-76% (I, III), where 

physical tiredness was the most frequent, 36% (I) and 76% (III) followed 
by sleepiness 33% (I) and 72% (III). The discrepancy between study I and 
III is unclear but in study III 46% of the PD-patients reported a regular 
use of hypnotics compared to those in study I where only 18% used 
hypnotics. This difference may be explained by the fact that daytime 
sleepiness is a common side effect.  
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The prevalence of fatigue was reported to be extremely high 88-89% (I, 
III) and similar results have been identified in dialysis populations in 
previous studies, 55-97%74, 145. Despite the high prevalence of fatigue, this 
symptom is often ignored by both patients and health-care providers. This 
can partly be explained by the fact that both health-care providers and 
patients attributed the symptoms of fatigue to the disease itself (II). This 
point of view was also reflected in the interviews with the patients where 
they described an increased need for rest and also decreased energy and 
abilities to concentrate and be creative (II). This description corresponds to 
the definition stated by Cella and co-workers used in this thesis 
“…diminished energy and mental capacity and increased need to rest…”79 
(pp 528). An association between fatigue and sleep disorders has also been 
suggested in patients with chronic kidney disease78, 146, 147 and in dialysis 
patients with lack of physical activity146. There is also evidence for 
substantial impact of fatigue on sleep in other chronic diseases i.e. 
Sjögrens´s syndrome and rheumatoid arthritis148. Study III further showed 
a correlation between fragmented sleep and fatigue, this is new knowledge 
regarding PD-patients. This correlation supports results from another study 
that described excessive sleepiness or fatigue can be independent 
consequences of sleep disorders. This hypothesis was built from results on 
patients with diagnosed insomnia, who had normal subjective sleepiness 
but reported severe fatigue149. This study further suggested that fatigue 
may be an earlier indicator than sleepiness for sleep loss if the drive to 
sleep is mild to moderate149. Since the FACIT-fatigue scale essentially 
assesses functional fatigue the high prevalence of fatigue reported by the 
PD-patients can therefore, partly be addressed to a decreased physical 
function146. 

Another clinical report showed that the majority of patients with 
chronic insomnia reported inability to sleep during the day despite having 
the opportunity to do so150. Perceptions of sleepiness can be masked or 
minimised by excitement, motivation or physiological needs such as 
hunger. Fatigue, on the other hand, is relatively unaffected by a stimulating 
environment149. Longtime sleepiness may also be underreported owing to 
habituation149, 151. This means that patients who experience their sleepiness 
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as normal will be more unlikely to seek medical help151. This demonstrates 
the difficulty in the assessment of sleepiness and fatigue. 

As a consequence of decreased sleep quality, tiredness, mood changes, 
reduced ability for show initiative and to staying concentrated was 
described by the patients (II). This can be understood as cognitive 
disabilities that may also be affected by contributing factors like the 
chronic illness itself and difficulties related to the uremic state and the 
treatment. Clinical effects from pruritus have been shown; 61% of patients 
with ESRD had difficulties to fall asleep and 36% reported to be more 
agitated152 which probably also can be explained by decreased sleep 
quality caused by pruritus. An experimental study on healthy individuals 
with sleep restrictions showed that the participants underestimated their 
self-reported cognitive impairment and overestimated their performance153. 
Furthermore, low cognition function scores have been reported in dialysis 
patients with persistent sleep problems154 and that cognitive impairments 
could be covered by trying harder in performance64. In a situation with an 
extended responsibility for self-care management it is of importance to 
gain or maintain cognitive functions as the safety of the treatment 
management can otherwise be endangered e.g. in the exchange of dialysis 
solutions.  

Napping was a frequently used behaviour in the PD-patients (I) and 
may be a way to manage daytime sleepiness attributed to fragmented 
sleep. The PD-patients further took statistically significantly longer naps 
than the CAD-patients and the population group in study III.  

Extended naps, lasting more than 30 minutes, can be an awakening 
from slow-wave sleep. Awakenings in this sleep stage are characterised by 
confusion, grogginess and decreased performance i.e. sleep inertia155. 
Symptoms from sleep inertia could be misinterpreted as fatigue and vice 
versa since fatigue is characterised as diminished energy and mental 
capacity and an increased need for rest79. In the interviews the patients 
confirmed an increased need for rest and daytime napping behaviour (II) 
as well as an overall lower activity, measured by actigraphy. This was 
statistically significantly lower in the PD-patients compared to the CAD-
patients and the population group (III). Besides decreased sleep quality a 
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reduced physical function may contribute to more rest which can result in 
daytime sleep.  
 

Non-pharmacological treatments 
Based on study I, II, and III an intervention study was designed which 
aimed to evaluate effects of non-pharmacological interventions on sleep, 
activity, fatigue as well as reduction of sleep disturbing factors (IV). 

Three of the nine included patients with insomnia symptoms stopped or 
reversed a progression of negative sleep behaviour by sleep hygiene 
advice. Moreover, improvements were also seen in the other six patients. 
The results have to be considered as positive since this is a group of multi-
disease and frail patients. Although the patients did not reach the 
recommended sleep duration of six hours they may have benefited from 
their improved sleep.  

Increased physical activity was prescribed for all of the patients who 
succeeded to improve five or more of the nine outcome variables and they 
succeeded to achieve a clinically significantly increase in METs and 
number of steps. Whether the increased activity or the exposure for 
daylight contributed to improvements is not possible to decide. 
Interestingly, it has been reported that increased physical function 
measured in a group of haemodialysis patients showed improved sleep 
quality61.  

Only one of the nine patients had a sleep duration longer than the 
minimum recommendation of six hours (IV)156. During the intervention 
and the follow-up two patients decreased napping time significantly to 
maximum 30 minutes. One patient succeeded both reduced napping time 
and increased nocturnal sleep duration. A well-established restriction 
limits the naps to no more than 30 minutes and not later than 3.00 pm for 
insomniacs60. This recommendation is mostly useful for increasing the 
nocturnal sleep. However, there are results that implicate that napping time 
contributes to the total amount of sleep during a 24-hour period157 and 
should consequently not always be reduced. This implication is important 
to consider when prescribing daytime sleep restrictions to PD-patients.  
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Sleep efficiency measure the amount of time in bed that is actually spent 
sleeping. This is an important variable and was significantly improved in 
five of nine patients (IV). Sleep fragmentation was clinically significantly 
improved in three of the patients and reached values below 20. This is an 
essential improvement from the intervention since fragmented sleep 
reduces the restorative deep sleep i.e. sleep quality with metabolic158 and 
immunologic70, 159 alterations. 

Four patients improved in fatigue score, but only one who improved in 
five or more variables also improved in fatigue. This finding is not fully 
understood. One explanation can be a delay in the experience of decreased 
fatigue or that an extended period of improved sleep is needed to reduce a 
persistent symptom like fatigue. This explanation does not support the 
theory by Hossain and co-workers that fatigue is an early detector of 
increased need for sleep149. On the other hand fatigue can also be a result 
of other disease-related factors i.e. uremia or a persisting inflammatory 
condition132 which can also be intensified by decreased sleep quality133.  

Three patients (G, H, I) who did not use the mattress improved 
outcomes during this intervention phase. In this study phase there had been 
no sleep education or advice. This may be explained by the increased 
attention from the researcher but also from the patient´s own awareness of 
sleep behaviour initiated by questions from the researcher when the sleep 
history data was obtained. Therefore it is difficult to evaluate the outcome 
of the mattress.  

This study indicates that non-pharmacological treatment for insomnia 
can be a treatment of choice for PD-patients (IV). Behavioural treatments 
for insomnia have demonstrated advantages on other frail individuals and 
people in late life and have been reported to sustain the sleep quality over 
time. Hypnotics did also improve the sleep quality but was only effective 
in the short term60. Regarding side-effects from hypnotics PD-patients may 
even be frailer since, for examples drug metabolism often is altered. 
Therefore a non-pharmacological treatment for sleep problems may be 
preferred. 
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Methodological considerations 

The strength in this thesis is that objective data from more than 700 sleep-
wake cycles were collected in home environments. In addition a variation of 
qualitative and quantitative study designs were used.  
 
Samples 
There were a relatively high number of drop-outs in the studies and the 
respondent rate for participants was 60% (I), 58% (III) and 60% (IV). As a 
comparison, in a health survey study among healthy Danish individuals, the 
respondent rate for a self-administered questionnaire declined from 68% in 
1994 to 51% in 2005160. So, the respondent rates among available patients in 
study I, III and IV are acceptable since the patients’ health was poor and 
they had high prevalence of fatigue. 

The sample sizes in study I and III can be considered as small and 
therefore generalisation must be implemented carefully. However, the 
results are in congruence with previously research and the samples represent 
6.6% (I) and 3.3% (III) of the Swedish national PD-sample. Nine patients 
fulfilled the single-case study (IV) which is a relatively large sample for this 
type of design. Single-case designs has adopted the primary principle for 
empirical generality that is replication107. A single-case study is therefore 
unusually conducted on just one single subject107 making each case a 
replication of the first one. The 14 participants in study II were selected 
based on a variation regarding patient characteristics. This sample can be 
considered as large in a phenomenological study. Giorgi states; “The more 
subjects there are, the greater the variations, and hence the better the 
ability to see what is essential. On the other hand, specific situated 
structures might still be desired and these could be based on only one 
subject.”112 (pp.19).  
 
Methods 
The assessment of RLS in study I was based on a question from USI. The 
question refers to “leg creeping” which is considered equal to RLS.  
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The prevalence was similar to the prevalence found in study III where the 
valid IRLS was used in combination with actigraphy, described as a valid 
and reliable method to detect RLS138.  

The study specific sleep diary used in all of the quantitative studies (I, 
III, IV) was not a validated questionnaire. However, the formulation of 
the questions was adopted and inspired from the literature and referred to 
time points for sleep variables e.g. bedtime. No indications in 
misconceptions of the questions have been found in the studies. In another 
study with cancer patients a high degree of congruence has been found 
between actigraphy and sleep logs except for number of nocturnal 
awakenings161.    

To evaluate sleep polysomography is still the golden standard. But, 
there are some advantages with actigraphy registration i.e. the whole sleep-
wake cycle can be evaluated in the home environment for several days, 
activity parameters are registered and the device can be applied easily by 
the patients. One study has showed that the night-to-night variability is 
high and records of just one night´s sleep does not reflect normal sleep 
patterns162.  However, one disadvantage can be that sleep is indirectly 
measured since motionless periods are measured as sleep and periods of 
movements as wakefulness. This could imply that actigraphy 
overestimates sleep latency onset and may not be used as a single 
diagnostic tool.   

The interventions were performed according to the principles of self-
care management where the patients were educated about sleep and were 
instructed and taught how to manage their individual sleep problems. 
Moreover, the Hawthorne effect i.e. the increased attention from the 
researcher (IV) might be considered as bias163. On the other hand, the 
coaching by the first author might have been an important intervention in 
itself. This effect has been used from in other self-care interventions, in 
telephone case management following heart failure admission164 and in 
PD-patients to control symptoms, prevent complications and promote 
lifestyle by weekly supportive phone calls164, 165. Both of those studies 
showed positive clinical outcomes.    
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To succeed with sleep hygiene advice was not only about the power of 
the intervention i.e. sleeping hygiene or giving the right advice. It was 
more about finding a way to motivate and educate the patients who 
realised to the practical modifications in daily life. Therefore the 
intervention design was comparable to a clinical situation since the role of 
the researcher was supportive and educative according to the assumptions 
in renal supportive care. Another effect is nurse-dose effect that refers to 
the amount of nurse time and number of contacts with the patients. This 
effect has been associated with decreased morbidity, mortality and 
healthcare costs166 which can also be useful in a clinical situation. 

Further limitations might be that some of the components in cognitive-
behavioural therapy (CBT), which is standard in primary insomnia59, were 
excluded. The reason was that most of the sleep problems in the PD-
population could be referred to sleep disturbing factors which can be 
defined as secondary insomnia. Furthermore, to acquire a new behaviour 
or lifestyle might need more than four weeks of intervention period. The 
outcome variables were strictly following sleep parameters and no data 
regarding motivation and coherence were obtained which can be a 
limitation. The high mortality rate, in the dialysis population, 26.1% 
(range 21.2-29.7%)1 is a limitation for extended study plans and long-term 
follow-ups. 
 
Analysis 
Several statistical analyses were performed and statistical methods were 
chosen and performed, appropriate to the data i.e. sample size, data level 
and normal distribution of the variables.   

The internal consistency (Cronbachs´ alpha) of the questionnarrie was 
recalculated and compared with the original testing. The internal 
consistency was acceptable for SF-36 (PSC: 0.75 and MSC: 0.75) but on 
the border of being too high in IRLS (0.95) and the FACIT-Fatigue (0.95) 
(III). This may indicate that some of the questions were too similar. 
However, this indication was noticeable even at the original development 
of the scales97, 101 and has so far not resulted in an elaboration of the scales 
which could eventually result in a reduction in the number of items on the 



76 

 

scale. The impact of the high internal consistency on results is probably 
negligible.   

In a single-case study design the focus is not on performing statistical 
calculations on a group level therefore data were interpreted at an 
individual level and each patient served as their own control. Individual 
changes of half a SD have been suggested to be clinical significant 109 
which can be considered as a rough calculation. However, normal 
individual fluctuations can be reduced and each patient can be evaluated 
individually. This method was applied in study IV. Another author has 
suggested that differences of less than half a SD can be considered as 
clinically significant167. After calculations, of health related quality of life 
data, Norman and co-worker suggests that the minimal important 
difference is 0.3 rather than 0.5168. Since there are no consensus half a SD 
is a reasonable and scientifically estimation of a meaningful effect size169. 
In a group design averages in outcome variables will be unlikely to 
represent a single individual with multifaceted problems and will therefore 
not be very helpful in a clinical situation. But, the generality of a particular 
behaviour or phenomenon confirmed by a single-case study can be 
discussed. However the experimental criteria based on a comparison of 
behaviour under different conditions i.e. intervention and nonintervention 
phases is fulfilled  as well as the criteria for replication107, 170. 

The strength in study (II) is the faithful application of Giorgi´s 
descriptive phenomenological research design and the compliance with the 
four principles of validity according to the phenomenological method112, 

113, 122. Throughout the interviews and the analysis researchers strived for 
openness and awareness of the pre-understanding of the phenomenon; 
which is called “bracketing”102, 113. A qualitative researcher does not seek 
to generalise the findings. Nevertheless transferability is not appraised to 
be inadequate and the findings might be useful for a wider understanding 
e.g. in hemodialysis patients102, 112. 
 
Ethical reflections 
The principles of the declaration of Helsinki were applied in all studies. 
Participating in a study requires contribution from the patients. The 
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respondent burden was small in study II, where interviews were 
conducted. In study I and III a battery of questionnaires were supposed to 
be filled in during the week of actigraphy registration, which might have 
been a burden for the respondents. Study IV called for greater efforts in 
the interventions and a kind of cooperation were established with the 
patients. As a researcher it was important to be responsive to the patients 
and to facilitate distributions of equipment as far as possible. Even the 
frailest patients who suffered complications during the study period were 
very eager to complete the study. The outcomes from the interventions 
were considered positive and were hopefully perceived as beneficial for 
their sleep and daytime symptoms.     
 

Clinical implications 

Assessment, treatment and evaluation of sleep problems and tiredness 
belonging in the field of healthcare providers’ responsibility and 
nephrology nurses are in a unique position to identify patients with these 
problems. The patients described self-care management activities, 
developed by themselves. Some activities were counterproductive 
activities i.e. using sleep as a way of escape during daytime and some were 
rational self-care activities i.e. by taking advantages of micro-breaks and 
adopt a slower tempo. However, the healthcare providers were not 
described by the patients as being engaged in the problems (II).  

The healthcare providers can respond to the patients’ strategies in 
different ways. One way can be to encourage a struggling patient as a 
“good patient” which may not always be productive. For some patients, 
energy saving activities might be promoted instead.  

According to Nobles19 renal supportive care is not only related to end 
of life treatment but rather related to the care at all stages of renal illness19. 
In their definition of palliative care the WHO also give some 
recommendations that are suitable in dialysis care, “…to provide relief 
from…distressing symptoms”, “enhance quality of life”, “positively 
influence the course of illness”, “treatment early in the course of illness in 
conjunction with other therapies that are intended to prolong life”171. 
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Applying those recommendations in the care for PD-patients can mean to 
prevent, identify and assess symptoms. Furthermore, it can mean to 
provide support in self-care management and treatment to enhance quality 
of life early in the care, even before the start of the dialysis treatment.  
 
Identifying problems  
PD-patients need skills for self-care and treatment management, which 
include intellectual functions, cognitive functions, responsibility, 
compliance and psycho-physiological health. Those functions can be 
impaired by sleep problems64, 67. 

Healthcare providers should regularly assess sleep history and daytime 
performance as the PD-patients´ prevalence of sleep problems is high94, 172, 

173. In study II, conducted in a Swedish cultural context, “tiredness” was 
the expression that referred to sleepiness, tiredness as well as fatigue. 
Therefore  healthcare providers must be sensitive to what symptom the 
patient refers to and more specific questions are needed174. In addition, 
indications of daytime sleepiness, reduction in activity and inappropriate 
naps should initiate an individual sleep examination. It is also easier for 
healthcare providers to be attentive to visible symptoms175 which is 
important to consider since sleepiness, tiredness and fatigue cannot always 
be observed during an out-patient visit. Furthermore, a positive answer to 
the dichotomous question “do you get too little sleep” may indicate sleep 
problems since too little sleep showed statistically significant longer sleep-
onset latency, shorter sleep duration and more frequent nocturnal 
awakenings (I) and should initiate further examinations.  
 
Assessment 
The results in this thesis are based on both self-reported and objective 
assessments can be implicated for assessment of sleep problems in clinical 
work176. Since sleepiness and fatigue can be produced by impaired sleep 
but are different manifestations the conditions also need separate 
assessments. Suggestions to inquire about sleep on a regular basis and to 
distribute appropriate questionnaires during out patients visits has been 
proposed in elderly individuals177. In figure 15 a sleep assessment process 
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is proposed from this thesis in order to identify and collect data to support 
diagnosis and treatment, some steps may be omitted since the assessments 
are individualised. Sleep problems are an interdisciplinary concern19 and 
any professional with a broad knowledge and understanding of sleep-wake 
problems in the dialysis team may initiate and lead the process. 
 

 
Figure 15. Stages of assessment in sleep-wake problems. USI=Uppsala Sleep Inventory, 
RLS=Restless legs, MSLT=Multiple Sleep Latency Test, PSG= Polysomnography. 

 
Treatments 
The symptom management model by Dodd and co-workers has been 
suggested to be generalisable176 and can be used to understand the results 
from this thesis and has also been elaborated with implications from the 
theory of unpleasant symptoms13 in this thesis. First, the model suggests 
individual assessment with both a history of the sleep problem and 
appropriate questionnaires176. The patients have an opportunity to express 
perceptions of the symptoms such as, intensity, distress, duration and 
quality13. It may be useful to help the patients explore their experience 
through questions such as; “compared to what?” since older patients have 
shown a decreased awareness in somatic symptoms174. Second, identify a 
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focus for the treatment intervention, with a broad approach directed to 
more than one of the problems since symptom can be clustered and since 
sleep problems is not the only problem affecting daytime function. 
Symptom burden are numerous11 and co-existing problems such as 
symptoms of depression can interfere with sleep178. Finally, the 
intervention should be specified as to what will be intervened, when to 
intervene, the “dose” of the intervention and the way it will be managed 
176. More intensive interventions strategies for other symptoms than those 
related to sleep problems also have to be considered. The treatment 
process, adopted from Morgan & Closs100 and elaborated in this thesis, is 
displayed in figure 16.  

In addition the positive outcome from the nurse-dose (or any other 
profession) intervention166 may contribute to a positive outcome.  This 
treatments may not restore sleep completely, but may probably improve 
sleep quality179 which can contribute to a reduction of the total symptom 
burden and conversely a reduced symptom burden may improve sleep, 
which was demonstrated in three patients in study IV.  
 

 
Figure 16. Stages of non-pharmacological treatment approach, modified and elaborated 
from Morgan and Closs100 related to competence and treatment process. CBT=Cognitive 
Behavioural Theraphy 

CBT

Relaxation

Stimulus control

Sleep hygiene

General advice

Sleep information
(Prevention and early treatment)

O
pt

im
is

ed
tr

ea
tm

en
tf

or
 s

le
ep

di
st

ur
bi

ng
fa

ct
or

s

All 
patients

Specific
patients



81 

 

Future directions 

In future research it seems to be important to further investigate sleep 
problems i.e. insomnia in PD-patients as a 24-hour disorder. However, the 
high MFI also requires investigations of other possible sleep fragmenting 
factors i.e. sleep apnoea or factors interfering with sleep in other ways, like 
depression and drug therapy. Furthermore, there is a lack of knowledge on 
how disturbed sleep interferes with cognitive impairments and self-care 
management abilities in PD-patients. More intervention studies are also 
warranted with extended designs regarding both time for the interventions 
as well as more combinations of treatment options i.e. combining non-
pharmacological and pharmacological sleep therapies. Furthermore, 
research regarding the impact of biochemical alterations in uraemia and of 
the dialysis treatment on sleep quality and sleep regulation is warranted.  
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Summary and conclusions 

ASED ON THE RESULTS ACHIEVED IN THIS THESIS the major 
findings are:  

 
 Sleep problems categorised as insomnia were highly prevalent in a 

Swedish PD-patients population.  
 Pruritus and restless legs was the most prominent sleep disturbing 

factors. 
 As measured with actigraphy registration, sleep was seriously 

fragmented, in PD-patients and also associated with pruritus. The 
fragmentation was significantly higher in PD-patients compared to 
CAD-patients and a population group. 

 Sleep quality was explained by nocturnal pruritus, difficulty to find 
a comfortable sleep position, nightmares, nocturnal awakenings and 
sleep duration. 

 Tiredness related to poor sleep is described by the patients to have 
consequences in many dimensions of everyday life; physically, 
mentally, socially and existentially. 

 The most frequent daytime impairment was fatigue.  
 Napping was a frequently used behaviour.   
 The whole 24-hour period is of importance for assessing sleep 

behaviour and daytime functioning i.e. sleep-wake cycle. 
 Individual and non-pharmacological sleep hygiene interventions 

improved sleep behaviour and daytime activity in PD-patients. 

B 
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Sammanfattning 

ÖMN PROBLEM ÄR VANLIGT FÖREKOMMANDE,  49-86%, hos 
patienter som behandlas med peritonealdialys (PD). Insomnia d.v.s. 

svårigheter att inleda och/eller upprätthålla sömnen eller ett för tidigt 
morgonuppvaknande, i kombination med symtom dagtid, är ett av de 
vanligaste problemen. Trots den höga prevalensen hos PD-patienter är 
problemet otillräckligt beforskat. I synnerhet saknas studier med objektiva 
datainsamlingsmetoder och studier som undersöker hela dygnet. Det 
saknas också studier som utvärderar interventioner av icke-farmakologisk 
behandling av sömnproblem i denna patientgrupp. 

Avhandlingens övergripande syftet var att beskriva sömnproblem ur 
olika perspektiv och hur dessa problem påverkar det dagliga livet och 
hälsan hos patienter som behandlats med PD i hemmet. Syftet var också att 
utvärdera om ett individualiserat icke-farmakologiskt behandlingsprogram 
kunde förbättra sömnkvalitet och minska dagsymtom. 

Fyra studier har genomförts under åtta år med början 2002. Patienter 
från sex sjukhus i sydöstra Sverige inbjöds att delta i studierna. 
Datainsamlingen genomfördes med självrapporterade frågeformulär, 
actigrafiregistrering och intervjuer. I en av studierna jämfördes också PD-
patienter med två referensgrupper; kranskärlssjuka och befolkning. I 
interventionsstudien (single-case design) utvärderades effekten av 
individualiserad sömnhygieniskrådgivning med stödjande telefonsamtal.  

Sammanlagt har data från 700 dygn inhämtats. De viktigaste resultaten 
visar tydligt att PD-patienter har en allvarlig fragmentering av sömnen 
även jämfört med kranskärlssjuka och befolkningsgruppen. Resultatet 
visade också att ett stort antal PD-patienter kunde klassificeras enligt 
kriterier för insomnia. Sömnen var främst störd av klåda och restless legs 
(RLS). Funktionsnedsättningar dagtid som sömnighet, mental och fysisk 
trötthet samt utmattning var frekvent rapporterat och resulterade i tupplurar 

S



86 

 

hos ett stort antal patienter. Prevalensen av fatigue (långvarig trötthet) 
rapporterades också vara extremt hög 88-89% hos PD-patienter. I 
intervjustudien beskrevs en ständigt närvarande trötthet och en försämrad 
sömnkvalitet som gav konsekvenser i det dagliga livet både fysiskt, 
mentalt, socialt och existentiellt. Den individanpassade icke-
farmakologiska interventionen, baserad på sömnhygien, visade att både 
sömn och dagsymtom kan förbättras. 

Avhandlingen visar att störd sömn är mycket vanligt hos PD-patienter 
och att fragmenterad sömn resulterar i dagsymptom och fatigue. Med 
stödjande omvårdnad, en systematisk bedömning och en individualiserad 
icke-farmakologisk behandling kan sömnkvalitet och fysisk aktivitet hos 
kroniskt sjuka patienter med peritoneal dialys förbättras.    
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