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Abstract 

Aims and objective. To evaluate the effectiveness of an individualised programme to 

promote self-care in sleep-activity in patients with coronary artery disease. 

Background. Recent scientific findings have shown that low physical exercise and stress 

interfere with coronary artery disease patients' sleep quality and sleep efficiency independent 

of gender, age and co-morbidity. 

Design. A randomised pretest- posttest control design. 

Methods. Forty-seven patients who had undergone a coronary revascularization procedure 

and/or pharmacological treatment three to seven weeks earlier at a general hospital were 

randomised to either an intervention group or a control group. Data collection by 

questionnaires, a study-specific sleep diary and actigraphy registration for 10 consecutive 24-

hour periods, with a follow-up after three to four months. The intervention group underwent a 

nurse-led individualised education programme to promote self-care of sleep-activity. Sleep 

habits and sleep-related lifestyle together formed the basis for setting up individual goals 

together with the nurse. Individual advice on physical training, relaxation exercise and a CD-

based relaxation programme were provided by a physiotherapist. Both groups received a 

brochure about sleep and stress.  

Results. At a three- to four-month follow-up the main improvements were seen in the 

intervention group regarding sleep quality, sleep duration and sleep efficiency in the sleep 

diary and sleep efficiency in actigraphy. Statistical improvements in health-related quality of 

life were revealed. This was not so obvious in the control group.  

Conclusions. An individualised intervention programme to promote self-care of sleep-activity 

including relaxation in patients with coronary artery disease led by a nurse may improve sleep 
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quality. However, a longitudinal study to promote self-care in sleep-activity should be 

performed using a larger sample and multiple sites with continuous follow-ups to determine 

whether any positive effects remain stable over time. 

Relevance to clinical practice 

Implementation of a multi-professional individualised programme to promote self-care of 

sleep-activity including relaxation based on patients’ needs, supported by a health-care team 

and led by nurses is important in clinical practice. 

 

Key words: actigraphy, control group, coronary artery disease, health, nursing, pretest-

posttest design, self-care, sleep-activity, sleep diary 
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INTRODUCTION 

Coronary artery disease (CAD) is a largely preventable worldwide disease and it is important 

to continue supporting a systematic approach to cardiovascular risk reduction through team-

based, nurse-directed management (Berra et al. 2011). Patients with CAD often suffer from 

emotional, cognitive and social disturbances and experience reduced health-related quality of 

life (HRQoL), which over time, result in failure to adopt a healthy lifestyle. It has been shown 

that short sleepers (Cappuccio et al. 2011), especially those with poor sleep quality 

(Hoevenaar-Blom et al. 2011), have an increased risk of cardiovascular disease. Compared to 

the general population, poor sleep quality is common in patients with CAD (Johansson et al. 

2011).  Total nocturnal sleep duration is an important determinant factor for recovery and 

waking functionality (Jay et al. 2007).  

BACKGROUND 

Circadian rhythms (biological clock), regulated by the suprachiasmatic nucleus (SCN), 

control our wakefulness and alertness (sleep-wake cycle) and how several bodily functions 

(e.g. motor activity, eating and body temperature) recur in a cycle of about 24 hours. SCN, the 

site of the endogenous circadian pacemaker, is normally synchronized with the environment, 

e.g. daylight (Czeisler et al. 2011). Sleep is also regulated by a homeostatic process, which is 

dependent on the amount of prior sleep and wakefulness. Research findings suggest that sleep 

is an important homeostatic regulator of factors contributing to the development of the 

metabolic syndrome and of cardiovascular disease (Miller & Cappuccio 2007, Mullington et 

al. 2009). Furthermore, risk factors may have additive and interactive effects influencing 

cardiac prognosis adversely (Spindler & Pedersen 2005). Recent scientific findings show that 

low physical exercise and stress interferes with CAD patients’ sleep quality and sleep 

efficiency (SE%) independent of gender, age and co-morbidity (Johansson et al. 2011). 
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   Study results indicate that the use of profiling coronary artery bypass surgery (CABG) 

patients on their symptoms prior to hospital discharge may assist health care providers to 

identify patients who could be at risk for having more difficulty with physical functioning and 

physical activity during the first 6 months after surgery (Zimmerman et al. 2010).  Symptoms 

of pain, fatigue and sleep disturbances are commonly reported in patients after a myocardial 

infarction (Brink et al. 2012) and post-CABG (Zimmerman et al. 2010), and may promote the 

development of  sleeplessness behavior (Edéll-Gustafsson et al. 2006) with experiences of 

poor efficacy for self-care in sleep (Johansson et al. 2007, Brink et al. 2012). Self-care 

according to Orem (2001) is an active phenomenon performed each day that is initiated 

voluntarily and intentionally by an individual in concrete life situations after decision-making 

skills to choose an appropriate course of action. The process of self-care is considered 

essential to be used to develop tailored interventions that improve outcome for patients in the 

management of their chronic illness (Riegel et al. 2012). 

   Sleep quality is a complex phenomenon that is difficult to define and measure objectively 

(Buysse et al. 1989). However, it is important to understand the subjective meaning of sleep 

quality (Harvey et al. 2008). Perceiving a higher sleep quality would more likely influence 

well-being and cognitive functions by positively affecting psychosocial and physical 

functioning (LeBlanc et al. 2007, Harvey et al. 2008, Ustinov et al. 2010). Self-perceived poor 

sleep quality may have a synergistic effect on short sleep duration and coronary heart disease 

(CHD). Furthermore, sleep quality is an important factor in the physiological recovery of the 

body also during sleep, and good sleep quality may prevent CHD (Hoevenaar-Blom et al. 

2011). 

   Combined with questionnaires for retrospective self-assessed sleep quality and health-

related quality of life (HRQoL), night-to-night variability in sleep-wake patterns can be 

detected by using a sleep diary combined with actigraphy (Vallièrs & Morin 2003, Ancoli-
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Israel et al. 2003). Actigraphy can with advantage be used for registration during longer 

periods in the home environment (Van de Water et al. 2011).  From a more holistic 

perspective, it is also important to describe the patients´ own experiences of their sleep 

(Johansson et al. 2007, Harvey et al. 2008, Ustinov et al. 2010). Patients’ capability, capacity 

and skills to perform various tasks as well as cognitive and creative activities to improve 

patients´ sleep quality in various degrees have been described by Johansson et al. (2007). 

   To achieve effectiveness and efficiency, a self-care programme should contain information 

on how to manage symptoms and change behavior and lifestyle (AHA 2010). CAD is a 

chronic illness requiring continuous adaptation to healthy behavior (Pörn 1993). 

Research has documented that nurse-directed case management improves cardiovascular risk 

factors, lifestyle, and outcomes (Berra et al. 2011). However, no studies have been found as to 

whether intervention by means of an individual sleep education programme combined with a 

relaxation programme improves CAD patients’ sleep-activity. 

AIM 

The aim of this randomised intervention study was to evaluate the effectiveness of an 

individualised programme to promote self-care in sleep-activity in patients with CAD 

following treatment.  

Our hypothesis was that an individualised intervention programme may promote self-care in 

sleep-activity in patients with CAD. 

METHODS 

Design 
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A randomized pretest- posttest control design was used (Moher et al. 2010, Polit & Beck 

2008). In addition, a comparative design was used between groups. Sample size was 

calculated for the sleep variables SE% (r= -0.44) and for sleep onset latency (r=0.45) 

(Uppsala Sleep Inventory) which showed a need for a sample size between 32 to 50 

participants in each group for power =.80. (Polit & Beck 2008). 

Participants 

Between February 2009 and February 2011, 53 patients who had undergone percutaneous 

coronary intervention (PCI), coronary artery bypass surgery (CABG) and/or pharmacological 

treatment 3 to 7 weeks earlier at a general hospital in southwest Sweden, were randomised to 

either an intervention group (I-group), where they received education in an individual non-

pharmacological programme to promote self-care in sleep and activity and a CD-based 

relaxation programme with a follow-up after 3-4 months, or a control group (C-group) with 

no such interventions. Exclusion criteria were patients’ inability to read and understand the 

Swedish language, verified diseases with poor prognoses such as a malignant disease, a 

history of cerebrovascular disease, neurologic disease with sequelae or mental disorder under 

medical treatment or alcoholic and/or drug abuse. The flowchart of the progress through the 

trial phases is shown in Figure 1. There were 47 eligible patients for the analysis, of which 24 

patients in the intervention group and 23 patients in the control group. 

   

  - Please insert Figure 1 about here- 

Interventions 

At a routine care nurse follow-up appointment at the clinic 3-7 weeks after PCI, CABG and/or 

pharmacological treatments an initial screening was performed. The patients who reported 
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problems with too little sleep (yes) and poor sleep quality (score > 4=rather bad to bad) on the 

Uppsala Sleep Inventory (USI) were included. These patients received verbal and written 

information about the study, questionnaires, an invitation to participate and a pre-addressed 

envelope to be returned within seven days. They were randomised consecutively after giving 

informed written consent to participate in the study. A sealed envelope was drawn from a box 

in the department stating whether the patient would belong to the intervention group (I-group) 

or the control group (C-group). Both groups received medical care and check-ups according 

to standard treatment by a cardiologist who was blinded to group allocation.  

   The study flow of an individualised programme to promote self-care in sleep-activity is 

shown in Figure 2. The I-group filled in the questionnaires about sleep and daytime sleepiness 

(M1). Thereafter they performed actigraphy registration and kept a sleep diary for 10 

consecutive 24-hour periods (M2). This was followed by a nurse-led individualised education 

programme to promote self-care of sleep-activity (X1). At the same time, individual advice on 

physical training, relaxation exercise and a CD-based relaxation programme were provided by 

a physiotherapist (X1). The patients were recommended to perform their exercises every day. 

The recommended levels of physical activities was go on for >30 minutes at moderate 

intensity, for example a fast walk, thus following general health promotion recommendations 

regarding physical activity (Jansson & Anderssen 2008).  

   The education programme included an individual sleep analysis related to circadian rhythm 

and activities. The appropriate sleep problems were partly based on the baseline data 

(actigraphy analysis, sleep diary) and the patients’ perceived sleep and activity. Sleep habits 

and sleep-related lifestyle together formed the basis for setting up individual goals together 

with the nurse. The sleep hygiene education intended to teach individuals about the impact of 

lifestyle habits such as diet, exercise and drug use in addition to the influence of 

environmental factors. The advice on sleep hygiene included reducing disturbing factors in 
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the bedroom such as temperature, noise and lights. The education programme took place on a 

single occasion and the duration depended on the needs of individual patients. The patients 

received a brochure (Thernfrid 2003) about sleep and stress, and were given a CD-based 

relaxation programme and instructions by a physiotherapist. The sleep brochure contained 

general information about sleep as a basic need, causes and effects of sleep deprivation, stress 

as a sleep disturbing factor and how to manage it, and sleep hygiene – general advice for 

better sleep and where to turn for further advice. All patients were offered telephone support 

by a nurse throughout the study. No documentation was done in the patients´ case report form 

at the time of the telephone call. A follow-up (M3) was performed 3-4 months after the 

education programme (X1) using actigraphy, sleep diary for 10 consecutive 24-hour periods 

and questionnaires. It also included a self-reported evaluation of the individualised setting of 

goal/goals.  

The C-group answered the same questionnaires as the I-group (M1), performed actigraphy 

registration and filled in a sleep diary for 10 consecutive 24-hour periods (M2). They received 

the same brochure about sleep as the I-group (X2). No individual education programme, 

physical training advice or CD-based relaxation programme was given to the C-group. A 

second evaluation with the same questionnaires, actigraphy registration and diary was 

performed 3-4 months after the sleep brochure was sent to the participants (M3). 

   The responsible nurse conducted the individual specific education programme, whereas the 

same physiotherapist provided all instructions and physical training. The physiotherapist did 

not take part in the nurse’s individual specific education programme. 

   Before commencing this study to ensure the reliability of the measure, the staff went on a 3-

day education and training sleep programme. The sleep programme was based on Borbély´s 

model (Borbély 1987, 1994) and part of Morin and Espie´s clinical guide to assess and treat 
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insomnia (Morin & Espie 2004). Sleep education elements, literature studies and clinical 

practice training were included. They also read a booklet on “How to sleep better” (Dyregrov 

2006). Thereafter the design was tested on one patient through actigraphy recordings and a 

sleep diary for a 10 consecutive 24-hour periods, respectively. These were evaluated and 

discussed among the staff. The programme was led and followed-up by two members of the 

research group (AJ, U E-G). After evaluation, a few minor changes were implemented and a 

relaxation programme was developed and tested on an equivalent patient group (AA).  

   

 –Please insert Figure 2 about here- 

Data collection 

The methods were questionnaires, sleep diary, actigraphy recordings and an individual patient 

education programme for sleep, physical activity and relaxation.  

Questionnaires 

The Uppsala Sleep Inventory (USI) was used for assessing perceived sleep during the last 

four weeks (Hetta et al. 1985, Edéll-Gustafsson et al. 2006). Sleep variables were:  Sleep 

quality defined as “how have you slept the past 4 weeks”, assessed on a 5-grade scale, from 

good (score 1) to bad (score 5), sleep onset latency (SOL) in minutes, sleep duration (hour 

and minutes), daytime napping (frequency), nocturnal awakenings (frequency) and sleep 

efficiency. Sleep efficiency was calculated as the ratio of reported nocturnal sleep duration 

and time spent in bed multiplied by 100 (SE%). An SE% of 85% or higher was considered to 

be satisfactory (Morin and Espie 2004). The severity of sleep problems and daytime 

symptoms such as difficulty falling asleep, maintaining sleep, early morning awakening and 

inability to be refreshed by sleep, daytime sleepiness and physical and mental tiredness were 
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scored on a 5-point scale from no problems (1) to very major problems (5).  The questions 

concerning sleep duration, the degree of sleep problems and daytime symptoms formed the 

basis for the operational definition of insomnia. The definitions of insomnia and non-

restorative insomniacs have been described by Buysse et al. (2006) and Morin et al. (2006). 

Socio-demography, self-reported diagnoses and pharmacologic therapy were also assessed by 

the USI (Table 1). Part of the USI has been validated (Hetta et al. 1998, Edéll-Gustafsson 

2002) and tested for internal consistency by Cronbach´s alpha (Johansson et al. 2011) and was 

satisfactory. In this study, Cronbach´s alpha for the USI scale was 0.76 at baseline and 0.87 at 

follow-up for items coding at similar direction. 

   The Epworth Sleepiness Scale (ESS) was used for assessment of excessive daytime 

sleepiness due to the likelihood of falling asleep (rated on a 4-point scale of 0 [never] to 3 

[high chance]) while engaged in eight passive or active waking activities. A summated score 

of 10 or higher was considered to indicate excessive daytime sleepiness (Johns 1991).The 

scale has been well validated and reliability tested (Johns & Hocking 1997, Beiske et al. 

2009). Cronbach´s alpha for the scale in this study was 0.78 at baseline and 0.81at follow-up. 

   The Medical Outcomes Study Short Form Health Survey (SF-36) was used to measure 

health-related quality of life (HRQoL). The questionnaire consists of eight health domains; 

physical functioning (Pf), role-physical (Rp), bodily pain (Bp), general health (Gh), vitality 

(Vt), social functioning (Sf), role-emotional (Re) and mental health (Mh). The questions 

relate to the last four weeks and each domain scores 0-100, where a higher score indicates 

better HRQoL. The eight domains are summarized in two overall health indexes; physical 

(PCS) and mental (MCS) component summary (Sullivan et al. 2002). Dempster and Donnelly 

(2000) have shown that SF-36 has high internal consistency coefficients and good 

discriminative validity among individuals with ischemic heart disease. Cronbach´s alpha for 

the scale in this study was 0.74 at baseline and 0.83 at follow-up.  

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Beiske%20KK%22%5BAuthor%5D
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Sleep diary 

The study-specific sleep diary contained questions concerning the participants´ current sleep 

day by day for 10 days, thus providing an overview of the participants´ sleep pattern. 

Descriptions of measured sleep diary variables are shown in Table 2. The current sleep data 

was used for controlling the concordance to the actigraphy registrations. The study-specific 

sleep diary was created with support from the literature (Edéll-Gustafsson 1999, Morin & 

Espie 2004) and the authors’ own experience from clinical work among patients with heart 

disease.The participants were informed to fill in the sleep diary in the morning and in the 

evening. Part of the sleep diary has been validated against polysomnography (Edéll-

Gustafsson 1999) and the Uppsala Sleep Inventory (Hetta et al.1998, Edéll-Gustafsson 1999). 

Sleep duration, sleep latency, sleep onset and nocturnal awakenings were in congruence with 

polysomnography recorded sleep (Edéll-Gustafsson 1999). In addition, the sleep diary 

included three questions about physical performance: I. During the day, did you perform any 

physical activity such as biking/walking for less than 30 minutes (1), more than 30 minutes 

(2) or not at all (3), II. To what degree did you feel hot/strained during your physical activity 

today not at all (1), to some extent (2), fairly much (3) and very much (4). III. To what extent 

did you experience anxiety/fear in connection with your physical activity today not at all (1), 

to some extent (2), fairly much (3) and very much (4). Another question in the sleep diary was 

”Have the CD-based relaxation programme improved your sleep”  Not at all (1), to some 

extent (2), fairly much (3) and very much (4). 

Actigraphy recordings 

Rest-activity patterns including indirect sleep were measured during ten consecutive 24-hour 

periods, using Cambridge Actiwatch with a light recorder (the Model Actiwatch-L (AW-L), 

Cambridge Neurotechnology Ltd, UK (2001), a small device similar to a wristwatch placed 
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on the non-dominant wrist. Thereafter, data was transferred to the Actiwatch computer 

program and analyzed by the software program Actiwatch Sleep Analysis, version 1.09 

(2001). Visual graphs of the sleep-wake cycles were provided by the program. These were 

used to motivate and educate the patients when providing them with sleep hygiene advice. 

Information about time going to bed and getting out of bed provided by the patients´ sleep 

diaries was used to edit and calculate the actigraphy data. To validate the recording time 

against actual time the actigraph was pre-programmed to start at 10 am for all participants. 

The patients wrote down the times and data for putting on and removing the actigraph from 

the wrist in the sleep diary. Periods of repetitive arm movements were scored as wakefulness 

and inactivity as sleep. Activity was measured by a piezo-electric accelerometer that was set 

up to record the integration of intensity, amount and duration of movement in all directions 

(Camntech Ltd. 2007). In the sleep diary, weekdays were compared with the corresponding 

weekday in the actigraphy recordings, respectively. Descriptions of measured actigraphy 

variables are shown in Table 2. Actigraphy recordings have been validated according to 

polysomnography in various populations and correspond reasonably well in comparison of 

total sleep time, number of nocturnal awakenings, wake time after sleep onset and sleep 

efficiency (SE%) (Lichstein et al. 2006, Blackwell et al. 2008, Van de Water et al. 2011). 

 

- Please insert Table 1 and Table 2 about here- 

Ethical considerations 

The study design was approved by the Regional Ethical Review Board. Principles according 

to the Helsinki declaration (WMA 2008) were followed. Informed and written consent was 

obtained from all participants in the study.  

Data analysis 



13 
 

Absolute and relative frequencies, per cent, median (Q1-Q3), means (range), standard 

deviation (SD), response rate, and 95% confidence interval (C.I.) were used for a general 

description of the results. The Chi-Square test and McNemar´s test were used for assessment 

of categorical variables. For comparison between two independent groups the Mann-Whitney 

U test and Wilcoxon´s test between within subjects were used. To explore associations 

between different variables Spearman’s bivariate correlation was used. The variables (r= 

>.35) were in the next step included in a multiple stepwise regression analysis to account for 

the variance of sleep quality outcome. Internal consistency was assessed using Cronbach´s 

alpha. Internal dropouts occurred at a rate of 11%. In this study, sample size was calculated 

for the sleep variables (USI) SE% (r= -0.44) and for sleep onset latency (r=0.45), which 

showed a need for a sample size between 32 to 50 in each group for power =.80 (Polit and 

Beck 2008). Statistical tests were two-tailed and alpha was set at p<0.05. SPSS statistics 19.0 

for Windows (SPSS Inc, Chicago, IL, USA) was used for all analysis (Field 2009). 

RESULTS 

Out of a total of 47 men and women who had undergone PCI, CABG  and/or non-

pharmacological treatment 3-7 weeks earlier at a general hospital in southwest Sweden, 24 

patients (mean age 64 years [SD10.0], range 46-89 years) were randomised to the I-group and 

23 patients (mean age 62 years [SD11.5], range 43-86 years) to the C-group. Socio-

demography and self-reported medical history in the two groups is described in Table 1.  

Before intervention 

Before the intervention there were no differences between the I-group and the C-group 

regarding sleep quality, SE%, sleep onset latency, sleep duration and nocturnal awakenings 

assessed by the USI, sleep diary and actigraphy (Table 3). However, there were significant 

differences between the groups in the SF-36. At baseline the patients in the I-group had more 
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bodily pain (p=0.03) and lower general health than the patients in the C-group (p=0.006, 

Table 3). 

Sleep and HRQoL outcome after intervention 

In the I-group, the individualised programme to promote self-care of the sleep-activity 

intervention appeared to be effective in improving patients' sleep quality, SE% and decreased 

nocturnal awakenings as reported in the USI, median sleep quality, sleep duration and SE% 

for 10 days as reported in the sleep diary as well as SE% assessed with actigraphy recordings 

(Table 3). However, there was a tendency to improvement in sleep latency (sleep diary). The 

improvements that were identified in sleep diary and actigraphy for the I-group were not 

revealed to the C-group. Fragmentation index indicated that all patients had disrupted sleep 

that could be related to poor sleep whereas physical strain did not appear to be significant.  

This study showed that the I-group had a statistically significant decrease of insomnia 

symptoms at 3-4 months follow-up compared to the C-group. 

  Eight of 24 patients (30%, missing values 5) in the I-group had reported improved sleep in 

the sleep diary due to the CD-based relaxation programme (score >2= to some extent to very 

much). 

   At evaluation of the patients´ set goals in the I-group, 18 patients (75%) reported evaluated 

goals. Seven patients had accomplished all set goals (1-3 goals), seven partly and four did not 

achieve any of their goals.    

   In the I-group, improvements in HRQoL were seen in role-physical, vitality and social 

functioning, resulting in a significant improvement in mental component score (p<0.05). In 

the C-group, improvements were seen in physical functioning and vitality (Table 3). 
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- Please insert Table 3 about here- 

Clinical significance 

 At follow-up, a multiple stepwise regression analysis of sleep quality as perceived over the 

last 4 weeks and assessed using the USI explained 50.9% of the variables sleep onset latency, 

SE% at baseline (USI) and mean score for 10 days of sleep quality in the sleep diary 

(<0.0001, Table 4). Belonging to the I-group or the C-group was not a statistically significant 

variable in the model.  

- Please insert Table 4 about here- 
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DISCUSSION 

There is a large body of evidence showing that lifestyle modification nurse-based 

programmes effectively improve risk factors and related health behaviors, quality of life, 

morbidity, and mortality in patients with CAD (AHA 2010, Berra et al. 2011). No other study 

has been found that evaluates the effectiveness of an individualised programme to promote 

self-care in sleep-activity in patients with CAD following treatment.  

   The present study indicates that patients with CAD who had undergone PCI, CABG and/or 

were put on pharmacological treatment had statistically significantly improved their sleep 

quality and SE%, and reduced nocturnal awakenings assessed with the USI. In addition, 

insomnia, which implies sleep-related complaints with non-restorative sleep, had also 

improved at 3-4 months follow-up. The C-group, who also received a brochure about stress 

and sleep, showed fewer results in the USI, with the exception for improved sleep quality and 

SE%. Both groups reported quite bad sleep quality at baseline, while the C-group had the 

greatest improvement at follow-up compared to the I-group. Compared to the study by 

Johansson et al. (2011), which includes patients with CAD, Canadian Cardiovascular Society 

classes I and II, scheduled for coronary angiography, the patients in this study had lower 

SE%, poorer sleep quality and shorter sleep duration at baseline. One explanation could be 

that other factors can reflect symptoms related to the patients´ underlying diseases, 

pharmacological treatment or to sleep hygiene. Studies on non-pharmacological approaches in 

general practice show promising results, especially when the program is combined with 

training on sleep, sleep hygiene, stress management and relaxation, nutritional advice and 

practical training with the support of nurses and physiotherapists (Espie at al. 2007, 

Söderström 2007)  Compared to the randomized cognitive behavior therapy study by Espie et 

al. (2007)  on participants with insomnia in general practice, the patient in this study also had 
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a significant improvement in SE% at follow-up assessed by sleep diary. In addition, our 

results also showed a significant improvement in SE% registered by actigraphy. However, 

SE% was lower than recommended, i.e. an SE% of at least 85%. Sleep efficiency (SE%) is an 

important variable measuring the amount of time in bed actually spent sleeping. In the present 

study, 37.5% of the patients in the I-group had shorter nocturnal sleep duration than the 

recommended 7-8 hours per night at baseline (Banks et al. 2007). Furthermore, an interesting 

result was that the I-group had increased their median sleep duration assessed by sleep diary 

for 60 minutes at the 3-4 month follow-up (p=0.04). 

    In this study, reported frequency of excessive daytime sleepiness (ESS) score >10 was 

lower than reported by Zhao et al. (2011) in patients with CAD under optimal medications 

treated with continuous positive airway pressure.  

   The patients in the I-group reported better sleep quality, longer sleep duration and had better 

SE% in the sleep diary following an individualized intervention programme to promote self-

care of sleep-activity. Improved SE% was also verified by the actigraphy recordings. It was 

interesting to see that the analysis of a 10-day diary showed statistically significantly more 

improvements in the I-group at the 3-4month follow-up. In contrast, the C-group did not show 

improvements in their sleep in the sleep diary. Cross et al. (2010) used a sleep diary and 

actigraphy for 14 days in patients with CAD compared to patients with an implantable 

cardioverter defibrillator. When we compared the CAD patients’ mean values with our 

results, our patients had higher SE% but shorter sleep duration assessed with actigraphy. In 

the sleep diary similar results were seen for SE% compared with our follow-up results. 

Furthermore, the I-group had shorter sleep onset latency and longer sleep duration. Sleep 

duration was more than one hour longer than in the study by Cross et al. (2010). 
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    The present study showed that even if patients’ sleep was substantially improved in 

response to interventions by a minor education and training programme, they did not become 

good sleepers with values corresponding to those with good sleep. Similar restrictions have 

been reported by Lacks and Morin (1992) following response to cognitive-behavior 

interventions in subjects with primary insomnia. However, patients’ health needs to be 

considered in relation to what they can accomplish. Our reflection is that improved SE% is 

not sufficient but that a subjective feeling of being rested by sleep is of importance.  

   Corresponding with other research (West et al. 2012), despite individual recommendations 

by a physiotherapist regarding physical activities and relaxation training combined with a CD-

based relaxation programme, the patients in the I-group had not increased their physical 

activity at follow-up. Surprisingly, the C-group experienced better physical functioning in the 

SF-36 compared to the I-group at follow-up. One explanation could be that more individuals 

in the C-group were employed. However, research has shown that self-relaxation training 

effectively affects cognitive functions through improved sleep quality (Sun et al. 2013). The 

present study showed that sleep quality was also statistically significantly more improved in 

the I-group at follow-up. Our reflection is that improved sleep quality per se can promote next 

day exercise participation. 

   A recent study by Johansson et al. (2011) showed considerably lower score for HRQoL in 

several domains including physical functioning in CAD patients (n=880) compared to patients 

in our study. One explanation could be that our participants were above average regarding 

physical activity and our sample was also very small. Weintraub (2008) showed that PCI was 

associated with greater improvement in physical functioning up to 24 months after treatment 

compared to medical treatment alone. Another explanation could be that several of the 

patients in our study had undergone PCI before inclusion (Table 1). This may also have 

influenced our results regarding physical functioning. Another study (Dueñas et al. 2011) of 
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patients with CAD following treatment showed corresponding results with our study for 

several domains in HRQoL, especially among women at the 3-month follow-up. The patients 

in the I-group increased statistically significantly in role-physical, vitality and social 

functioning over time, similar to the women in the study by Dueñas et al. (2011). 

   Nurse-led programmes with education and follow-up for patients with heart failure have 

been shown to improve self-care and fewer days spent in hospital (McAlister et al. 

2004).These management programmes have also been proven cost saving and effective in 

patients with CAD (Young et al. 2012) and in various populations (Huang et al. 2008, Chow 

& Wong 2010).  Other research findings support the need for a gender-specific and 

individualized targeted and tailored intervention to assist in symptom management and 

recovery from CABG (Zimmerman et al. 2007, 2011). This study demonstrates the 

importance of including assessment of sleep and sleeplessness behavior in daily clinical 

practice. 

   In conclusion, the majority of the patients in the current study followed the advice and tried 

to make a change to their situation, but a 3-4 month follow-up is too short for sufficient 

impact. The goal setting in the individualised self-care management programme was intended 

to empower the patients to actively participate in their own care, make informed choices 

about treatment and health care behaviors and engage in self-care with competence and self-

efficacy.  

   It is important to take into account the additive effect of sleep variables as well as focus on 

the patients’ individual perception of their sleep, related to the patient´s context and own 

goals. In similar patient groups it has been shown that poor self-care may impair HRQoL and 

contribute to symptom burden and decreased functional capacity, but further research over 
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time is needed (Grady 2008). There is a lack of knowledge about the management of these 

skills.  

   To reach a state of reflective, knowledgeable and sufficient self-care over time, the health 

care professionals have to give targeted education, engage and motivate the patient (Riegel et 

al. 2012), set individual realistic goals in relation to the individual´s capabilities together with 

the patient in order to improve sleep and daytime functioning.  

STUDY LIMITATIONS 

There are some limitations in this study. First, despite significant outcomes, findings support 

the need for a study using a larger sample before further conclusions can be drawn. The 

patients were recruited from only one medical centre. The patients were followed-up 3-4 

months after the individualised education programme, which is a quite short period. 

Therefore, a follow-up after one year is important. We did not control for patients taking part 

in other programmes. According to the calculated sample-size and power we did not retain 50 

patients in each group despite the long inclusion period. However, a total of 940 sleep-wake 

cycles were objectively collected by actigraphy recordings, that is, 20 per patient, which is a 

strength in the study. 

CONCLUSION 

 These findings indicate that an individualised education programme to promote self-care of 

sleep-activity including relaxation in patients with CAD supported by a nurse may improve 

sleep quality. However, a longitudinal study to promote self-care in sleep-activity should be 

performed using a larger sample and multiple sites with continuous follow-ups to determine 

whether any positive effects remain stable over time.  
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RELEVANCE TO CLINICAL PRACTICE 

Implementation of an individualised programme based on the patients’ needs to promote self-

care in sleep-activity supported by a healthcare team and led by nurses is important in clinical 

practice and should be easy to use in daily clinical routines. To improve the management of 

patients with cardiovascular diseases, nurses need to pay more attention to sleep disturbances. 

It is also very important to monitor the success of treatment from the patients’ perspective. 

Evaluation of patients’ sleep must be included in the European guidelines for cardiovascular 

disease prevention in clinical practice. 
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Figure 2. The flow for the time points of intervention and data collection. 
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Legends 

Figure 1. Flowchart of the participants’ progress through the trial phase. 

 

 

Figure 2. The flow for the time points of intervention and data collection. 

M1= Answering questionnaires at baseline. Time between M1 to M2 about 2 weeks. M2= 
Actigraphy registration with sleep diary for 10 consecutive 24-hour periods, X1= Visit at the 
outpatient clinic after actigraphy registration was performed. An individualized programme 
to promote self-care of sleep-activity also including a relaxation programme and a sleep 
brochure. X2= A sleep brochure was sent to the participants. M3= Evaluations 3-4 months 
after X1 or X2 by answering questionnaires and actigraphy registration with sleep diary for 
10 consecutive 24-hour periods. The individualized programme did not belong to the routine 
care. No patient was excluded from the routine health care.  
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Table 1. Socio-demography and self-reported medical history at baseline (n=47). 

________________________________________________________________________________________ 

 Intervention group  Control group   P-values  

 n=24 n=23 

 _______________ _______________    

 n (%)  n (%) 

________________________________________________________________________________________ 

Women/Men 10 (41.7)/14 (58.3)  6 (27.3)/17 (73.9) 0.26   

Age mean (SD) 64 (10.0)  62 (11.5)  0.35 

Married/cohabiting 20 (83.3)  21 (91.3)  0.41 

Employed 10 (41.7)  16 (69.6)  0.05 

 

Self-reported diseasea 

Hypertension 16 (66.7)  13 (56.5)  0.47 

Diabetes   3 (12.5)    1 (4.3)  0.61 

Joint disorder  9 (37.5)    7 (30.4)  0.61 
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Muscular pain  4 (16.7)    7 (30.4)  0.32 

Gastrointestinal problems  8 (34.8)    7 (30.4)  0.75 

Previous myocardial infarction 21(87.5)  20 (87.0)  0.95 

 

Snoringb 11(47.8) d  15 (65.2)  0.23   

Sleep apnoeab   6 (27.3)e    6 (28.6)e  0.92 

Body Mass Indexc (kg/m2) 28 (21-39)  29 (22-40)  0.56 

 

Self-reported preintervention  

Coronary angiography 24 (100)  20 (86.9) 

PCI 11 (45.8)  14 (60.8) 

CABG   5 (20.8)    4 (17.4)  

________________________________________________________________________________________ 

 aOne patient can have more than one reported disease. bConfirmed by a bedfellow and rated 1-2 nights/week,  

(occasionally) to every or almost every night (very often). cMean value (range). d1 missing value, e2 missing 

values.   
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Table 2. Descriptions of measured actigraphy (Model AW-L, Cambridge Neurotechnology Ltd, UK) and sleep diary variables. 

 

Variables Description Scale  

Sleep variables Bedtime, nocturnal awakenings, wake time during the night, - 

 morning awakening time, get up time, sleep duration and daytime napping.  

Sleep latency The latency before sleep onset following bedtime. Minutes 

Sleep qualitya Answer the question “How did you sleep last night?” 1 (well) – 5 (badly)  

Sleep efficiency (SE%) Ratio of actual sleep time divided by time in bed multiplied by 100. Acceptable value >85% 

Fragmentation indexb (FI) The addition of Percentage Minutes Moving and Percentage Immobility.  <20=good sleep, >50=poor sleep

  This is used as an indicator of disrupted and restless sleep.   

 

aRegistered only by sleep diary, bRegistered only by actigraphy. 
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Table 3. Comparisons of sleep between and within the intervention group and the control group assessed by the Uppsala Sleep Inventory (USI) 
the last 4 weeks, sleep diary and actigraphy recordings for 10 consecutive days, daytime sleepiness by the Epworth Sleepiness scale (ESS), 
health-related quality of life (HRQoL) assessed by SF-36  at baseline and at follow-up after 3-4 months. 
__________________________________________________________________________________________________________________ 
 Baseline (M1)   Follow-up (M3)  P-value† 
 ______________________________ ___________________________      _________________________ 
 Intervention group  Control group Intervention group Control group Intervention Control  
       group  group 
 n=24  n= 23 n=24 n=23 M1 vs M3 M1 vs M3 
 ________________ ___________ ______________ ___________ __________ __________ 

 Md (Q1-Q3)  Md (Q1-Q3) Md (Q1-Q3) Md (Q1-Q3)   
__________________________________________________________________________________________________________________ 
Uppsala Sleep Inventory (USI) 
Sleep quality 1 (good) - 5 (bad)   4 (3-4)    4 (3-4)   3 (2-3)   2 (2-3)  0.005  0.01  
Sleep duration (hour:min) 6:0 (5:0-6:30)  6:0 (5.0-6.30) 6:30 (6:0-7:0) 6:0 (6:0-7:30)  0.10  0.05 
Sleep onset latency (min) 30 (11-56)  30 (10-60) 25 (10-60) 20 (10-30)  0.82   0.48 
Nocturnal awakening (freq)   3 (2-3)    3 (2-3) 1.5 (1-2)   3 (2-3)*  0.005  0.32 
Sleep efficiency (%)‡ 65 (53-77)   68 (58-75) 79 (64-86) 78 (70-86)  0.008  0.004 
Sleep efficiency <85% n (%)‡ 23 (95.8)  21 (91.3) 17 (70.8) 15 (65.2)  0.03§   0.03§ 

Napping  n (%) 15 (62.5)  16 (69.6) 13 (54.2) 17 (73.9)  0.69§  1.00§ 

Insomnia¶    4 (3-4)     3 (3-4)   3 (3-4)   3 (3-3)   0.02    0.10 

ESS >10 score, n (%)   6 (25)    8 (34.8)   5 (20.8)   7 (30.4)  1.00§   1.00§ 

Sleep Diary  
Sleep quality††1(good) - 5(bad)     3 (2-3)     3 (2-3)   2 (2-2.5)   3 (2-3) *  0.009    0.97   
Sleep duration†† (hour) 6:0 (6:0-7:0)  7:0 (6:0-8:0) 7:0 (6:0-8:0) 7:0 (6:0-8:0)  0.04   0.21 
Sleep latency†† (min) 35 (21-62)  26 (13-38) 25 (16-34) 40 (16-58)  0.07   0.78 
Nocturnal awakening††    2 (1-2)    2 (1-3)   1 (1-2)   2 (1-3)  0.31   0.69 
Sleep efficiency‡,†† 73 (66-81)  83 (62-87) 83 (74-90) 84 (73-87)  0.005   0.33 
Napping n (%) 17 (70.8)  17 (73.9) 10 (45)‡‡ 12 (57)‡‡  0.04§   0.12§ 
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Actigraphy recordings 
Sleep duration (hour:min)†† 6:0 (5:30-6:0)  6:0 (6:0-7:0) 6:0 (6:0-7:0) 6:0 (6:0-6:30)  0.96    0.36 
Sleep efficiency ‡,†† (%) 71 (63-75)  73 (61-77) 74 (69-81) 72 (66-79)  0.004  0.36 
Fragmentation index††,§§ 37.0 (26.6-47.1)  38.1 (33.7-48.2) 31.9 (26.7-48.6) 36.5 (30.7-50.0) 0.43  0.16  
 
SF-36 
Physical functioning  75 (60-89)  72 (59-85) 83 (60-90) 80(67-95)  0.274  0.006 
Role-physical 25 (0-50)  12 (0-81) 75 (25-100) 50 (0-100)  0.038  0.129 
Bodily pain 41 (22-52)  51 (41-84)* 42 (41-61) 74 (41-100)*  0.155  0.125 
General health 45 (35-60)  60 (49-78)** 52 (30-72) 60 (45-72)  0.399  0.354 
Vitality 45 (30-55)  40 (35-57) 60 (30-70) 55 (44-66)  0.013  0.010 
Social functioning 62 (50-87)  75 (62-87) 87 (75-100) 81 (62-100)  0.008  0.098 
Role-emotional 67 (33-100)  83 (0-100) 100 (33-100) 100 (33-100)  0.094  0.180 
Mental health 64 (52-76)  68 (63-81) 72 (60-84) 74 (67 -84)  0.128  0.114 
Physical component score 39 (29-43)  37 (30-50) 42 (32-50) 43 (33-54)  0.088  0.527 
Mental component score 46 (28-52)  42 (34-51) 52 (41-54) 48 (40-53)  0.036  0.046 
__________________________________________________________________________________________________________________ 
†the p-value of within groups pre- and post-test, Wilcoxon signed-rank test. ‡(SE%)= the ratio of nocturnal sleep duration and time in bed in 

percent, figures below 85% indicate insufficient sleep efficiency. ¶Moderate insomnia = score > 3 for difficulty falling asleep, maintaining sleep 

and early morning awakening and/or > 30 min sleep onset latency, > 30 min nocturnal awakening, early awakening > 30 min before desired 

morning awakening, and/or nocturnal sleep duration < 6 hr combined with at least one daytime symptom of sleep loss in the USI. Severe 

insomnia score > 4 and/or combined with any of the above items. ††Mean value for 10 days. §§Fragmentation index indicates restless sleep; 

summary of percentage of minutes moving and percentage of immobility, bad sleep (>50) and very good sleep (<20). ‡Two missing values. 

§McNemar´s test. *p<0.05, **p<0.01, the p-value of comparison between groups, Mann-Whitney test.  
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Table 4. Multiple stepwise regression analysis of sleep quality (at follow-up) assessed by the Uppsala Sleep Inventory (USI) scored on a 5-grade 

scale, from good [score 1] to bad [score 5], (n= 47). 

____________________________________________________________________________________________________________________ 

 

Dependent Independent  Beta SE t values P value 95% confidence interval ADJR2 F P value 

variable  variables      Lower Bound  Upper Bound 

____________________________________________________________________________________________________________________ 

Sleep quality† Sleep onset latency†   .376 .003  3.065    0.004     .003        .015 

 Sleep efficiency¶  - .383 .008 -3.183    0.003   -.042    - .009 

 Sleep quality‡     .249 .182  2.155    0.038    .023     .761 

            .509 14.794 <0.0001 

_______________________________________________________________________________________________________________________________ 

†measured by USI, as perceived during the last 4 weeks at follow-up. ¶Measured by USI at baseline, SE%= the ratio of nocturnal sleep duration and 

time in bed expressed in percent, figures below 85% indicate insufficient sleep efficiency.  ‡Measured by sleep diary, mean value for ten days at follow-

up.   
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