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 Good sleep quality in congestive heart failure (CHF) patients helps repair 

heart muscle cells. Sleep hygiene is one of the non-pharmacological 

interventions to overcome sleep disorders. This study aims to determine the 

effectiveness of sleep hygiene on sleep quality in CHF patients. A 

Randomized Controlled Trial (RCT) with two groups was taken using 

probability sampling with block random sampling method. Sleep quality was 

measured using the Pittsburgh Sleep Quality Index (PSQI) and sleep habits 

using the Sleep Hygiene Index (SHI). Outputs were measured based on the 

change in the mean between the measurement time using the paired t-test and 

the difference in the mean between groups using the independent t-test.  A 

total of 30 respondents were involved in this study. The intervention group 

showed a significant improvement in sleep quality after sleep hygiene therapy 

with a mean difference (MD) of 4.20 (SE=0.70; p-value=<0.01). Sleep quality 

between the two groups showed a significantly greater difference in the 

intervention group than in the control group (MD=-2.13, SE=1.00, p-

value=0.04, effect size (Cohens'd)=-0.77). Sleep hygiene is a non-

pharmacological intervention that effectively improves sleep quality in 

patients with CHF. 
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1. INTRODUCTION 

Congestive Heart Failure (CHF) is a health problem with the highest incidence rate in the world [1]. The Global Health 

Data Exchange (2020) reported that the number of congestive heart failure cases in the world reached 64.34 million 

cases with 9.91 million deaths [2]. According to WHO (2021), the estimated death of patients with cardiovascular 

disease in 2019 was 17.9 million and accounted for 32% of the total deaths globally. As many as 38% of them are 

caused by heart failure [3]. In Indonesia, it is stated that as many as 1.5% or around 29550 people are diagnosed with 

heart failure [4]. 

Various clinical symptoms felt by CHF patients can cause nursing problems and interfere with basic human needs. 

One of them is the need for sleep. Sleep disturbances are most commonly reported in CHF patients and are felt by 

75% of sufferers [5]. Patients with CHF need adequate sleep. Good sleep quality in CHF patients will improve their 

quality of life [6]. Adequate rest can reduce heart work, increase heart reserves, lower blood pressure, reduce 

respiratory muscle work, and oxygen use [7].  

One of the non-pharmacological interventions to overcome sleep disorders is sleep hygiene. Sleep hygiene involves 

behavioral practices based on an understanding of sleep physiology to improve sleep quality. A person can achieve 

optimal sleep fulfillment by setting a regular sleep schedule, avoiding sleeping in a state of hunger, thirst or feelings 

of anxiety, and reducing caffeine intake [8]. Sleep hygiene can overcome sleep disorders and can improve sleep 

quality. Kamal (2019) reported that sleep hygiene can reduce poor sleep quality. Sleep hygiene has never been applied 

to patients with CHF [6]. Therefore, researchers are interested in further researching the effectiveness of sleep hygiene 

on the sleep quality of CHF patients. 

 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
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2. METHOD 

The research was conducted in the cardiac inpatient room at a government hospital in Jakarta, Indonesia from October 

to December 2023. The design used in the study was a Randomized Controlled Trial (RCT) study with two groups. 

In this study, the experimental group was given sleep hygiene therapy, while the control group was given a standard 

intervention of CHF without sleep hygiene therapy.  

The number of respondents was calculated using the G*Power 3.1 application with an effect size of 1.65, power of 

95%, a significance level of 5%, and drop out of 20%, a minimum sample of 28 respondents for two groups was 

obtained [10]. The sample was taken using probability sampling with the block random sampling method. Block 

randomization is used to allocate respondents to several groups with the same number. This method was used to 

achieve a balance of the number of respondents in all groups over time. This study used a block randomization 

combination of four. It is easier for researchers to control the balance of respondents by using smaller block sizes. 

Once the block size is determined, all possible combinations must be calculated and then randomly selected to 

determine the allocation of respondents to groups.  

Researchers also carry out blinding to avoid bias (selection bias, performance bias, detection bias, and reporting bias).  

Randomizers, therapists, data assessors, and data analysts do not know the research hypothesis, sample allocation, and 

therapy given to the respondents. 

Inclusion criteria include medical diagnosis of CHF (based on data in hospital medical records), sleep quality using 

the Pittsburgh Sleep Quality Index (PSQI) score of more than 5, being able to read and write well, and being willing 

to participate in research. Respondents with CHF Class IV, receiving sleep therapy, and unwilling to participate in the 

study were excluded from the study. 

In this study, the experimental group was given sleep hygiene therapy, while the control group received standard 

therapy. Sleep hygiene is given 2 sessions per day for 10 minutes each for 6 days. The outcome measured was sleep 

quality and sleep habit quality. Measurement of sleep quality used PSQI Indonesian version that already validated 

[11]. Sleep habits quality is measured with the Sleep Hygiene Index (SHI) instruments in the Indonesian version that 

have been validated [12]. The outcomes measurement was carried out at the time before the intervention (pre-

intervention), the third day (mid-intervention), and the sixth day (post-intervention).  

The collected data was processed using Jamovi software version 2.3.26. Outputs were measured based on the change 

in the mean between the measurement of time using the paired t-test and the difference in the mean between groups 

(between/group effect) using the independent t-test. Outcomes are also evaluated based on the magnitude of the 

therapeutic effect (effect size) with categories <0.2 indicating a weak effect, 0.2-0.8 a moderate effect, and >0.8 a high 

effect (Cohens'd). 

This research was conducted after going through an ethics review and approval from an independent ethics committee 

board on 29 November 2023 (Number 1667/F.9-UMJ/XI/2023). All respondents involved in the study were given an 

explanation of the research and the purpose of the study and signed informed consent. 
 

 

3. RESULTS AND DISCUSSION 

 

3.1.  Result 

A total of 30 respondents were involved in this study. All respondents were randomly allocated to the intervention 

and control groups with a total of 15 people each. During the study process, no patients dropped out, so the same 

number was analyzed with the intention to treat (ITT) approach (Figure 1). 

Based on the results of the descriptive analysis of respondent characteristics, the average age in the intervention group 

was 67 years (SD 15.3) and in the control group was 54 years (SD 15.0). Most of the respondents were male (70%), 

the most medical diagnosis was CHF class III (46.7%) while the education level was evenly distributed for both 

groups. The results of the homogeneity test analysis using the t-test and Fisher exact test of demographic 

characteristics and pre-intervention output values showed that there was no significant difference between the two 

groups. Outcomes in pre-intervention measurements were measured using an independent t-test. The results of the 

analysis showed that the data were homogeneous or there was no significant difference between the two groups with 

a p-value less than the alpha value (0.05). The results of the homogeneity test analysis of demographic characteristics 

and pre-intervention output values showed that there was no significant difference between the two groups with a p-

value > 0.05 (Table 1). 
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Abbreviation: ITT, Intention to treat; n, number of samples; PSQI, Pittsburgh Sleep Quality Index  

 

Figure 1. CONSORT flowchart 

 

Table 1. Demographic characteristics of respondents (n=30) 
Characteristics 

Intervention group (n=15) Control group (n=15) 
p-value 

Age, Mean (SD) 67 (15.3) 54 (15.0) 0.319 

Gender, n (%) 

Male 

Female 

 

13 (61.9) 

2 (22.3) 

 

8 (38.1) 

7 (77.7) 

 

0.109 

Medical diagnosis, n (%) 

CHF Class I 

CHF Class II 

CHF Class III 

 

3 (10.0) 

5 (16.6) 

7 (23.4) 

 

2 (6.6) 

6 (20.0) 

7 (23.4) 

 

0.865 

Education, n (%) 

High school 

 

15 (50.0) 

 

15 (50.0) 

 

- 

Pre-intervention Sleep quality, Mean (SD) 

PSQI Total 

CHF Class I 

CHF Class II 

CHF Class III  

 

SHI Total 

CHF Class I 

CHF Class II 

CHF Class III 

 

 

9.7 (2.2) 

8.3 (1.5) 

10.0 (3.6) 

10.0 (1.4) 

 

28.3 (7.7) 

31.7 (7.6) 

29.8 (8.0) 

25.9 (7.8) 

 

 

9.4 (2.4) 

9.0 (0.0) 

9.2 (1.5) 

9.7 (3.4) 

 

27.9 (4.5) 

30.5 (3.5) 

25.8 (3.9) 

28.9 (5.7) 

 

 

0.754 

 

 

 

 

0.841 

Abbreviation: SD, Standard Deviation; n, number of samples; CHF, Congestive Heart Failure; PSQI, Pittsburgh Sleep 

Quality Index; SHI, Sleep Hygiene Index  

 

 

Respondents in the intervention group showed a significant improvement in sleep quality after receiving sleep hygiene 

therapy with a mean difference (MD) of 4.20 (Standard Error, SE=0.71; p-value =<0.01). Respondents in the control 

group also showed significant changes with MD 1.80 (SE=0.71; pvalue=0.02). The results of the analysis of sleep 

quality between the two groups also showed a significantly larger difference in the intervention group compared to 

Enrollment 

Allocation 

Selection of respondent 

suitability (n=34) 

Respondents were randomized 

(n=30) 

Exclusion: 

1. Respondents are not willing (n=2) 

2. Respondents took sleeping pills (n=1) 

3. Initial PSQI value (pre intervention) < 

5 (n=1) 

Respondents were allocated to the 

intervention group (n=15) 

Respondents were allocated to the 

control group (n=15) 

Drop out: - 

(n=0) 

Drop out: - 

(n=0) 

Completed therapy (n=15) Completed therapy (n=15) 

Analysis based on ITT (n=15) Analysis based on ITT (n=15) 

Follow up 

Analysis 
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the control group (MD=-2.13, SE=1.00, p-value =0.04, effect size=-0.77) (Table 2). The improvement in sleep quality 

in the intervention group was seen significantly on the third day and further increased on the sixth day (Figure 2). 

 

Table 2. Effectiveness of sleep hygiene on sleep quality in patients with CHF (n=30) 

Time Of Measurement 

PSQI 

Mean (SE) Between-group 

MD (SE) 

p-value 

Effect size 

(cohens’d) Intervention group 

(n=15) 
Control group (n=15) 

Pre-Intervention 9.7 (0.6) 9.4 (0.6) 

-2.1 (1.0) 

p=0.04* 
-0.78 

Mid Intervention 6.6 (0.7) 8.5 (0.8) 

Post Intervention 5.5 (0.38) 7.6 (0.9) 

Within group, 

Mean (SE)  

p-value 

4.2 (0.7) 

p=<0.01* 

1.8 (0.7) 

p=0.02* 

Note: * significant, p-value < alpha 0.05 

Abbreviation: MD, Mean difference; SE, Standard Error; p, p-value; n, number of samples; PSQI, Pittsburgh Sleep Quality 

Index 

 

 

 
Abbreviation: PSQI, Pittsburgh Sleep Quality Index 

 

Figure 2. Graph of sleep hygiene effect on PSQI score 

 

Respondents in the intervention group showed a significant improvement in good sleep habits after receiving sleep 

hygiene therapy with MD 5.67 (SE=1.71; p-value=0.05). Patients in the control group did not show significant changes 

with MD 2.07 (SE=1.92; pvalue=0.29). The results of the analysis of sleep habits between the two groups also showed 

a significant difference in the intervention group compared to the control group (MD=-3.13; SE=1.42; pvalue =0.03; 

effect size=-0.80) (Table 3). Changes in sleep habits in the intervention group were seen significantly on the third day 

and further increased on the sixth day (Figure 3). 

 

Table 3. Effectiveness of sleep habits on sleep quality in patients with CHF (n=30) 

Time of measurement 

Sleep Hygiene Index (SHI) 

Mean (SE) Between-group 

MD (SE) 

p-value 

Effect size 

(cohens’d) 
Intervention group (n-15) Control group (n=15) 

Pre-Intervention 28.3 (2.0) 27.9 (1.2) 

-3.13 (1.42) 

p=0.03* 

 

-0.80 

Mid Intervention 24.6 (1.5) 25.9 (1.1) 

Post Intervention 22.7 (0.8) 25.8 (1.2) 

Within group, 

Mean (SE) 

p-value 

5.7 (1.7) 

p=0,005* 

2.1 (1.9) 

p=0.29 

Note: * significant, p-value < alpha 0.05 

Abbreviation: MD, Mean difference; SE, Standard Error; p, p-value; n, number of samples 
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Abbreviation: SHI, Sleep Hygiene Index 

 

Figure 3. Graph of sleep hygiene effect on SHI 

 

 

3.2.  Discussion 

The results of this study show that sleep hygiene effectively improves the sleep quality of CHF patients. Sleep hygiene 

has been proven to be effective in improving sleep quality in patients with congestive heart failure (CHF) [6]. In line 

with previous research showing that sleep hygiene can reduce poor sleep quality [9].  

Based on the results of the initial PSQI assessment, there was a higher score of CHF patient class III. This means that 

the quality of the respondents' sleep was poorer compared to the CHF respondents in grades II and I. This can be 

understood because the majority of respondents were CHF class III patients. Apart from that, patients with CHF class 

III have more severe clinical disorders than CHF class I and II [3]. This causes CHF class III patients to potentially 

experience more severe sleep disorders than CHF class I and II [5]. The results of this study showed a change in the 

improvement of good sleep quality on the third day and a significant increase on the sixth day after receiving sleep 

hygiene interventions. 

Sleep hygiene not only makes the environment comfortable but also changes the patient's sleep habits. Good sleep 

habits have an impact on improving the quality of a patient’s sleep [13]. By implementing sleep hygiene, the patient's 

behavior and sleep habits will change more regularly than before, thereby reducing sleep disorders which will improve 

sleep quality  [14]. Sleep quality has a good impact on the body, both physically and psychologically [7], [13].  

Sleep hygiene refers to daily behavioral and environmental modifications to optimize sleep quality [15]. Sleep habits 

in this study consist of personal habits and bed environment modification. Personal habits consist of setting bedtimes, 

setting a comfortable sleeping position, body cleaning before bed, using clean sleeping clothes, and stretching before 

bed. While bed environment modification consists of cleaning the bed, keeping the room away from noise, keeping 

electronics away from the bed, dimming the room lighting, and listening to relaxing sounds. 

Consistent sleep pattern regularity is associated with improved health [16]. Setting a sleep time of 22:00-23:00 with a 

sleep duration of 6 to 7 hours at night can optimize the cognitive abilities of adults [17]. The habit of delaying bedtime 

or staying up late has been reported to have a negative effect on sleep quality and is associated with sleep disorders 

[18]. 

Personal hygiene can affect sleep quality. Self-cleaning habits such as brushing teeth, washing face, hands, and feet, 

and using clean and appropriate sleepwear are good sleep habits. A clean body condition will make the body feel 

comfort [19]. Using clothes made of wool will be more effective than those made of polyester [20]. Uncomfortable 

sleepwear can increase body temperature and cause sweating while sleeping. This condition can reduce sleep quality 

[21] 

A good sleeping position affects sleep quality and health. This is in accordance with research that reports that 

improving the sleeping position in patients with heart problems can improve their sleep quality [22]. This is because 

a good sleeping position (according to the clinical needs of heart sufferers) can reduce shortness of breath. The semi-

fowler position with the head positioned 30-45 degrees higher can improve tidal volume. This position can reduce 

pressure on the diaphragm due to intra-abdominal pressure. This position can also improve drainage of the upper lobes 

of the lungs and reduce venous return to the heart so that the heart's workload is reduced [23]. Recent research also 

reveals that the left or right lateral position can increase the Functional Residual Capacity (FRC) of the lungs by up to 

21% compared to the supine position [24]. 
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Relaxation can calm the mind and stretching can help reduce muscle tension. Relaxation and stretching can improve 

the quality of sleep [25]. A stretching program carried out for more than 12 weeks is said to improve the subjective 

sleep quality of Obstructive Sleep Apnea (OSA) sufferers [26]. Other research says that stretching is beneficial for 

CHF sufferers to increase cardiac endurance and prevent clinical worsening due to heart failure [27]. Physical activity 

can improve heart muscle metabolism which affects improving heart contractility, vasodilation, and cardiac output 

[28]. The type and duration of relaxation and stretching must be adjusted to the clinical condition of CHF sufferers so 

as not to cause dangerous side effects. 

The sleeping environment also influences a person's sleep quality. The ideal sleep environment includes environmental 

modifications that are comfortable for the senses of sight, touch, hearing, and smell [29]. A clean and tidy bed 

environment makes a person more comfortable. It affects the quality of their sleep [30]. Another study reported that a 

dirty environment is associated with poor sleep quality. Likewise, bad odors and cold temperatures in the sleeping 

environment [31]. 

Noisy environments trigger biological changes as a result of stress responses. These responses will affect sleep patterns 

and subjective sleep quality [32]. Not only noise when sleeping at night, but noise received throughout the day also 

affects a person's sleep quality [33]. This research was conducted in a cardiac inpatient room. It was difficult to control 

the environment from noise. There were two to three patients in one room and not all of them received sleep hygiene 

interventions. Some patients also receive pharmacological therapy at night. The sound such as doors opening, people 

talking, or nurses’ activities can make noise. This can affect patients who are receiving sleep hygiene therapy.  

Relaxing sounds such as water flows, birds chirping, or music before going to bed will improve the quality of sleep 

[34]. A meta-analysis study said that music can improve the sleep quality of the elderly, especially in the components 

of sleep latency, sleep duration, and sleep effectiveness [35]. Although the mechanism of action is still unclear, some 

researchers believe that the effect of music on the limbic system in the central nervous system can improve a person's 

emotional mood [36]. Its effect on the endocrine system and autonomic nervous system can reduce levels of cytokines, 

catecholamines, and cortisol so that it can reduce heart rate and respiration rate [37]. So, music can help a person 

become calmer and help initiate sleep. 

Using electronic devices before bed has an impact on sleep quality and is a major health problem [38]. In their study, 

Pham et al. (2021) reported that using electronic devices two hours before bed for more than 30 minutes was associated 

with poor sleep quality. As many as 98.1% of respondents who had poor sleep quality used smartphones before going 

to bed. Some tend to have nightmares after watching shows that contain violence and mysticism before going to bed 

[13]. Watching movies using social media during bedtime and leaving electronic devices on during sleep are 

associated with various types of sleep disorders [39] 

Dim light during sleep is beneficial for the body. Light affects the production of the melatonin hormone. Melatonin is 

a hormone that regulates the body's circadian rhythm. Melatonin production begins to increase at the beginning of 

darkness, peaks at midnight and decreases towards morning.  At night this hormone works more actively to induce 

deep sleep. The presence of light can interfere with the work of melatonin. As a result, a person cannot sleep soundly  

[40]. A study in the Intensive Care Unit (ICU) reported that dimming the lights at night can improve patient 

physiological functions such as body temperature, blood pressure, respiration, and pulse [41]. Managing the lighting 

in the inpatient room is another challenge in this study. The lighting system in the inpatient room works centrally. So, 

it is difficult to create dim or dark lighting conditions. In this study, modifications were made using eye patches to 

create a dim or dark atmosphere. 

 

3.3. Limitations 
The intervention lasted for six days while to evaluate a person's behavior patterns and habits took longer so that it 

would appear to be a permanent habit. The research was conducted in the inpatient room. It was a challenge for the 

researchers to create an ideal sleep environment, especially to control noise and lighting. We use eye patches and 

headset as an alternative to control the sleep environment. 

 

4. CONCLUSION 

Sleep hygiene therapy has been proven to be effective in improving the quality and sleep habits of CHF patients. The 

results of this study can be used as one of the non-pharmacological interventions in CHF patients as an effort to repair 

their heart muscle cells. Further research is needed to analyze the effects of sleep hygiene on the clinical condition of 

CHF patients. 
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