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Background and purpose: The COVID-19 pandemic triggered a high-stress situation and 
disrupted sleep quality in cancer patients. Laughter yoga is a method that 
suggested to improve sleep quality. The purpose of this study was to assess the 
effectiveness of laughter yoga to improve sleep quality of cancer patients during 
the pandemic. 
Methods: This was a quasi-experimental design with a non-equivalent control group 
approach. The study was conducted at the Indonesian Cancer Foundation, East 
Java Surabaya branch, in June 202, involved 20 people in each intervention and 
control group. The instrument used was Pittsburg Sleep Quality Index (PSQI), with 
lower scores reflect better sleep quality. Laughter yoga intervention was given 
to the intervention group for four weeks, twice a week, and 20 minutes each 
meeting while the control group performed daily routine activities. Data was 
analysed with Paired t-test for pre and post intervention, and Independent 
Sample t-test for comparing both groups. 
Results: The intervention group shows a decrease in the global PSQI score (from 
10.15+2.18 to 7.55+1.87) with p< 0.001, while in control group, there was an 
increased score (from 10.05+1.46 to 10.10+1.44) with p=0.841. The intervention 
group showed a decrease in the average score on the global and all of the 
components PSQI score, indicating a better sleep quality. Meanwhile, in the 
control group, the average global sleep quality score almost the same, and no 
significant decrease in all components. Laughter yoga was effective in improving 
the sleep quality of cancer patients during the pandemic. 
Conclusion: Laughter yoga is effective to improve sleep quality. This technique can 
be routinely practice to improve relaxation and stimulate improvements in sleep 
quality in all components. 
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INTRODUCTION 

 

Psychological distress and sleep disturbances often occur in cancer patients undergoing therapy.1 A study 

also mentioned that stress, anxiety, and depression due to cancer and its treatment cause patients to experience 

sleep disorders.2 During the COVID-19 pandemic, a very high level of stress and burden was identified in 

patients with cancer, more than previously measured in this population.3 Sleep disturbances vary from mild to 

severe,4 even in the situation of COVID-19 causing symptoms of moderate to severe insomnia in patients with 

heterogeneous cancer diagnoses.5 A study explains that breast cancer patients experienced severe distress and 

insomnia at the peak of the COVID pandemic.6 A study states a high prevalence of sleep disorders and 

depression in cancer patients accompanied by psychiatric symptoms such as somatization, obsession, 

sensitivity, anxiety, and phobic anxiety.7 Sleep disturbances affect the low quality of life of cancer patients.8 

According to the GLOBOCAN 2020, cancer prevalence in 2020 globally was estimated 19.3 million new 

cases (18.1 million excluding non-melanoma skin cancer) and nearly 10.0 million cancer deaths (9.9 million 

excluding non-melanoma skin cancer). This prevalence is expected to increase to 28.4 million cases by 2040.9 

The prevalence of cancer in Indonesia reaches 1.79 per mil, and the highest is in DI Yogyakarta, which reaches 

4.86 per mil. In the 55-64 year age group, the highest group of people with cancer was 4.62 per mil, with the 

female sex dominating at 2.85 per mil. In East Java, the most cancer management was surgery, reaching 65.1%, 

followed by chemotherapy (24.9%), other therapies (20.7%), and the lowest was radiation at 14.1%.10 

A study revealed that cancer patients might experience sleep disturbances due to a cancer diagnosis, and 

the side effects of cancer treatment exacerbate sleep disturbances, which has a long-term effect on patients' 

quality of life.11 Cancer patients have poor sleep latency, poor sleep pattern also significantly affects the sleep 

quality of caregivers of cancer patients.12 A study explains that cancer patients with poor sleep quality impact 

impaired physical function, social role function, vitality, emotional roles, and general health problems.13 

Distress conditions cause the release of cortisol and inhibit the hormone melatonin thus causing sleep 

disturbances during the day and night.14 Previous research has stated a close relationship between 

glucocorticoids and the onset of sleep disorders in cancer patients.15 

A study conducted on 31 breast cancer patients who were given four sessions of laughter yoga therapy 

found a significant decrease in anxiety and depression scores.16 The same opinion was conveyed by a study that 

explained that laughter yoga could reduce stress levels in cancer patients before undergoing chemotherapy.17 

The positive effects of laughter yoga help reduce tension, anxiety, resentment, anger, stress, and depression, aid 

interpersonal relationships, and reduce insomnia, memory failure, and dementia.18 Laughter yoga, or laughter, 

can reduce the production of the hormone cortisol and increase the release of endorphins, thereby strengthening 

the immune system.19 Laughter therapy lowers serum cortisol and epinephrine levels and releases endorphins 

that help increase feelings of well-being and improve depressed mood.20 Laughter yoga is efficient in positively 

reducing depression and improving sleep in the elderly living in the community.21 This study aimed at proving 

the effectiveness of laughter yoga to improve the sleep quality of cancer patients during the pandemic. 

METHODS 

 

This was a quasi-experiment study with a non-equivalent control group. The population was all cancer 

patients at the Indonesian Cancer Foundation, East Java Surabaya Branch. They come from various regions in 

Indonesia, including East Java, Kalimantan, Lombok, East Nusa Tenggara, and Papua. The study was conducted 
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in June 2021. The samples were selected with purposive sampling with eligibility criteria: sleep quality score 

>5, patients were not experiencing excessive physical problems (painful, severe fatigue, severe nausea, and 

vomiting). Then, all respondents met the eligibility criteria, then the group distribution was carried out randomly 

through drawing lots into two groups consisting of 20 people in intervention group and 20 people in the control 

group. Exclusion and drop-out criteria: patients who did not follow the intervention completely and the 

condition worsened during the intervention.  

Instrument used to measure the sleep quality was Pittsburgh Sleep Quality Index (PSQI), a validity test 

with a range of r values of 0.787–0.901, and Cronbach's alpha 0.961, which means the instrument was valid 

and reliable to measure sleep quality. The first step was the pre-test assessment in the intervention and control 

groups by filling out the PSQI questionnaire after the participants signed the informed consent. Then, 

participants in the intervention group were given eight sessions of laughter yoga therapy for four weeks, twice 

a week, and 20 minutes each meeting. The duration and frequencies are done based on previous studies on 

effective doses for performing laughter yoga. Respondents in the control group carried out daily routine 

activities.  

The laughter yoga procedure is a combination of laughing and pranayama breathing. Respondents were 

divided into groups of 5-6 people/group and implemented strict health protocols during the intervention 

(wearing masks and keeping a distance). This action was carried out in the hall of the Indonesian Cancer 

Foundation, East Java Branch. Detailed steps of laughing yoga consist of a) warming up the muscles by moving 

the hands, neck, legs and facial muscles on the cheeks (for 3 minutes), b) rhythmic laughter: respondents laugh 

in rhythm ha..ha..ha..ho..ho..ho while clapping, stamping feet, and shaking head (5 times each), c) pranayama 

breathing I: respondent take a deep breath through one nostril and exhale through the other nostril (5 times), d) 

Snow White's laughter: respondents use their palms like a mirror and say "it's me" then laugh while looking at 

their palms (5 times), e) cellphone laughter: respondents laugh by moving their hands like holding a cellphone 

while walking back and forth (5 times), f) pranayama breathing II (5 times), g) one meter laughter: respondents 

in a row spread their arms while being followed by a laugh with the rhythm of aa...ee...aa ..ee (5 times), h) silent 

laughter: respondents showed an expression of laughing without a sound (5times), i) pranayama breathing III 

(5 times), j) laughter of a lion: respondents were asked to express like a lion while laughing roaring (5 times), 

k) celebrity laughter: the respondent laughs while imitating a celebrity laughing (5 times), l) pranayama 

breathing IV (5 times), m) laughs and dances: respondent laughs while moving body like dancing (5 times) n) 

relaxation: respondent is asked to calm down and breathe in through both noses and exhale through the mouth 

(5 times).  

After the intervention was completed, respondents in both groups were given a post-test for filling out PSQI 

questionnaires. Data were tested for normality by Kolmogorov Smirnov, and all data were normally distributed 

(p>0.05). Furthermore, the data were tested through parametric statistics using the Paired T-Test test with a 

significance level of p<0.05 for comparing mean score pre and post intervention in each group; and Independent 

t test for comparing the mean score pre and post between groups. 

This research has been validated by the Ethics Committee of the Faculty of Medicine, Widya Mandala 

Catholic University Surabaya, and declared ethically worthy with an ethics certificate no. 

136/WM12/KEPK/DOSEN/T/2021.  
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RESULT 

 

Based on demographic data, most respondents in both groups were female, with more than one third at 56-

65 years old and 80% were married. The cancer stage that dominated the two groups was stage III cancer, with 

the type of cancer was cervical cancer, and the duration of cancer diagnosed was 1-3 years. The majority of 

respondents in both groups had undergone therapy surgery, chemotherapy, and radiation, while the control 

group with the same number of respondents also underwent chemotherapy and radiotherapy (Table 1). Before 

laughter yoga, cancer patients with sleep disorders did not do any intervention to overcome it, the majority of 

patients only watched television or sat on the terrace when they could not sleep. 

 

Table 1. Demographic characteristics of the intervention and control group 

Demographic Data Characteristic Intervention Group Control Group 

(n = 20) (%) (n = 20) (%) 

Gender Female 

Male 

15 

5 

75 

25 

14 

6 

70 

30 

Age Group (years) 26 – 35 

36 – 45 

46 – 55  

56 – 65 

>65 

4 

1 

5 

7 

3 

20 

5 

25 

35 

15 

2 

4 

5 

6 

3 

10 

20 

25 

30 

15 

Marital Status Single 

Married 

Widowed 

2 

16 

2 

10 

80 

10 

3 

16 

1 

15 

80 

5 

Cancer Stage II 

III 

IV 

3 

17 

0 

15 

85 

0 

5 

13 

2 

25 

65 

10 

Cancer Types Breast 

Cervical 

Lung 

Nasopharynx 

Colon 

Parotid 

Ovary 

5 

8 

3 

0 

3 

1 

0 

25 

40 

15 

0 

15 

5 

0 

5 

7 

3 

3 

1 

0 

1 

25 

35 

15 

15 

5 

0 

5 

Duration of Cancer 

Diagnosis (years) 

<1 

1 – 3 

4 – 6  

>6 

6 

11 

1 

2 

30 

55 

5 

10 

8 

10 

1 

1 

40 

50 

5 

5 

Cancer therapy Radiation 

Chemotherapy 

Surgery, Chemotherapy 

Surgery, Chemotherapy, 

Radiation 

Chemotherapy, radiation 

5 

2 

0 

7 

 

6 

25 

10 

0 

35 

 

30 

0 

2 

4 

7 

 

7 

0 

10 

20 

35 

 

35 
 

Based on the components of sleep quality, there were differences between the intervention and control 

groups. In the intervention group, all score of components decreased after undergoing a laughter yoga 

intervention for 4 weeks (8 sessions), which indicated a better sleep quality. The biggest change was in the 
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components of sleep efficiency (from 2.8+0.52 to 1.85+0.67, p=0.000), followed by sleep medication (from 

1.8+1.05 to 1.4+0.75, p=0.004), then daytime sleep dysfunction (from 1.1+0.64 to 0.73+0.56, p=0.008), sleep 

quality (from 1+ 0.85 to 0.65+0.67, p=0.012), sleep disturbance (from 1.25+0.44 to 1+0, p=0.015), sleep latency 

(from 1.15+0.58 to 0.95+0.39, p=0.021), and the last was sleep duration (from 1.05+0.60 to 1+0.56), p=0.03). 

Conversely in the control group, the scores of three components of sleep quality did not change, there were 

sleep quality (1.1+0.3, p=0.083), sleep latency (1.3+0.57, p=0.428), sleep duration (1.35+0.48, p=0.330), and 

sleep medication (1.55+0.68, p=0.083). While in the other two components, there were a slight decrease, namely 

sleep efficiency (from 2.4+0.68 to 2.3+0.73, p=0.163) and day sleep time dysfunction (from 1.1 + 0.55 to 1.2 + 

0.52, p = 0.428), but there was one component’s score that actually increased, namely sleep disturbance (from 

1.25+0.44 to 1.3+0.47, p=0.577) (Table 2). 

 

Table 2. Components of sleep quality of respondents 

Sleep Quality 

Components 

Intervention Group p Control Group p 

Pre-test  

Mean+SD 

Post-test 

Mean+SD 

∆ Pre-test  

 Mean+SD 

Post-test  

Mean+SD 

∆ 

Sleep quality 1 + 0.85 0.65 + 0.67 -0.35 0.012 1.1 + 0.30 1.1 + 0.3 0 0.083 

Sleep latency 1.15 + 0.58 0.95 + 0.39 -0.2 0.021 1.3 + 0.57 1.3 + 0.57 0 0.428 

Sleep duration 1.05 + 0.60 1 + 0.56 -0.05 0.030 1.35 + 0.48 1.35 + 0.48 0 0.330 

Sleep 

efficiency 

2.8 + 0.52 1.85 + 0.67 -0.95 0.000 2.4 + 0.68 2.3 + 0.73 -0.1 0.163 

Sleep 

disturbance 

1.25 + 0.44 1 + 0 -0.25 0.015 1.25 + 0.44 1.3 + 0.47 +0.05 0.577 

 

 

Sleep 

medication 

1.8 + 1.05 1.4 + 0.75 -0.4 0.004 1.55 + 0.68 1.55 + 0.68 0 0.083 

Daytime sleep 

disfunction 

1.1 + 0.64 0.73 + 0.56 -0.37 0.008 1.1 + 0.55 1.2 + 0.52 -0.1 0.428 

  ∆ = mean difference; SD = standard deviation 

 

 

Table 3. Global score of sleep quality and statistical test 

Group Pre-test Post-test 
Paired t test 

 ∆ (95%CI) p 

Intervention 10.15 + 2.18 7.55 + 1.87 2.6 (1.95-3.25) <0.001 

Control 10.05 + 1.46 10.10 + 1.44  -0.05 (-0.56– .46) 0.841 

Independent 

t test 

∆ (95%CI) 0.10 (-1.09-1.29) -2.55 (-3.62 - -1.48)   

p value 0.866 <0.001   

      ∆=mean difference; 95%CI=95% confidence interval 

DISCUSSION 

 

In this study, the mean score of sleep quality in the two groups before intervention was almost the same, 

which was above the cut off for good sleep quality of 5 points, signifying the two groups had poor sleep quality 

(higher score shows poorer sleep quality). Sleep disturbances are occurred in 30%-88% of cancer patients.22 

The majority of cancer patients with various stages of diseases who underwent cancer treatments, experienced 

a total score of poor sleep quality, and only a small proportion experienced impaired function during the day 

due to drowsiness.23 Cancer patients before and after undergoing chemotherapy had poor sleep quality, with the 

most frequent complaints being daytime sleepiness, waking at night and prolonged sleep latency.24 

http://dx.doi.org/10.15562/ism.v9i1.155
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Multifactorial causes of poor sleep quality in cancer patients include decreased physical function, age, cancer 

recurrence, pain complaints, and depression.25 Psychological distress, depression, and anxiety are also factors 

that cause decreased sleep quality.26  

Another cause of the high sleep quality scores was related to gender. Female cancer patients tend to have 

poor sleep quality, take longer to fall asleep, wake up more often, only sleep 2 hours less per night and have an 

impact on lower quality of life, greater pain severity, more concern about health and relapse, and increased 

vasomotor symptoms.27 Another study also stated that cancer patients, especially women, had short sleep 

duration and poor sleep quality.23 

The findings of this study indicate that the majority of respondents (>75%) in both groups received 

chemotherapy treatment. Chemotherapy can also be a trigger of sleep disorders. Sleeps problems that often 

occur during chemotherapy include frequent awakenings at night (49%-56%), inability to fall asleep within 30 

minutes (50%-73%), and waking up early (49%-65%).28  

This study showed a significant effect of laughter yoga on the sleep quality of cancer patients during the 

pandemic. This study shows that after laughter yoga in the intervention group, there was a decrease in sleep 

quality scores towards a better direction, which was close to the standard score (<5). Laughter can stimulate the 

release of endorphins from the central nervous system and pituitary gland.29 Laughter can simultaneously 

increase pleasant sensations and trigger the release of endogenous opioids in the thalamus, caudate nucleus, and 

anterior insula.30 The humor stimulates various physiological systems that decrease stress hormones, such as 

cortisol and epinephrine, and increase the mesolimbic dopaminergic system.31 In other chronic diseases such as 

Parkinson's, laughter yoga therapy can also improve sleep quality, sleep latency, and sleep duration.32 Laughter 

therapy resulted in increased plasma serotonin concentrations and decreased salivary chromogranin 

concentrations.33 Cancer survivors after chemotherapy were given laughter therapy to reduce fatigue and 

increase sleep satisfaction.34  

  Cancer patients tend to feel worried, fear of recurrence, and live with uncertainty.35 The majority of cancer 

survivors will experience physical and mental disorders that will reduce their quality of life. A study explained 

that most cancer patients have significant sleep problems characterized by reduced total sleep time, sleep often 

disturbed by pain, nocturia, feeling too hot, and coughing or snoring loudly.36 Emotional stress, uncertainty, 

and physical symptoms of cancer and treatment side effects contribute to poor sleep quality.37 Stress causes 

activation of the hypothalamic-pituitary-adrenal (HPA) axis, resulting in maladaptive changes in the HPA axis, 

leading to neuroendocrine dysregulation and impacting sleep disturbances.38  

Based on the findings of this study, the researcher hope that cancer patients with sleep disorders can 

perform laugher yoga independently in their daily lives, and these results can be a guide for palliative nurses as 

an alternative to the non-pharmacological therapy that is useful in overcoming sleep disorders in cancer patients. 

However, there are limitations to this study which include the number of respondents that was not large 

enough, this is because the implementation is still in a pandemic period. In addition, laughter yoga is carried 

out using masks so that individuals cannot see each other in detail when laughing so it is less triggering 

independent laugh. 

CONCLUSION 

 

Laughter yoga is effective in improving the global sleep quality in cancer patients during a pandemic. 

Improvements occurred in all components, including sleep quality, sleep latency, sleep duration, sleep 

http://dx.doi.org/10.15562/ism.v9i1.155
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efficiency, sleep disturbance, sleep medication, and day sleep time dysfunction. This technique can be practiced 

to improve sleep quality of cancer patients 

ACKNOWLEDGMENT 

 

I greatly appreciate and am thankful for the cooperation and assistance provided by the staff member and 

all of the participants from the Indonesian Cancer Foundation, East Java Surabaya Branch. I am also thankful 

to the Dean of Faculty of Nursing, Widya Mandala Catholic University as a funder for the research and to the 

Ethical Committee of the Medical Faculty of Widya Mandala Catholic University. 

AUTHOR CONTRIBUTION 

 

Author conducts preliminary surveys, generates research ideas, constructs and develops theoretical studies, 

designs research methodologies, collects data, tests statistical analyses, interprets results and writes the 

manuscripts. 

CONFLICT OF INTEREST 

 

I declare that there is no conflicts of interest 

 

    FUNDING 

 

This research received internal funding from the Widya Mandala Catholic University Surabaya, Indonesia 

REFERENCES 

 

1.  Hong J, Tian J, Wu L. The influence of chemotherapy-induced neurotoxicity on psychological distress and sleep 

disturbance in cancer patients. Curr Oncol. 2014;21(4):174–80.  

2.  Palesh OG, Roscoe JA, Mustian KM, Roth T, Savard J, Ancoli-Israel S, et al. Prevalence, Demographics, and 

Psychological Associations of Sleep Disruption in Patients With Cancer: University of Rochester Cancer Center–

Community Clinical Oncology Program. J Clin Oncol. 2010;28(2):292–8.  

3.  Miaskowski C, Paul SM, Snowberg K, Abbott M, Borno H, Chang S, et al. Stress and Symptom Burden in 

Oncology Patients During the COVID-19 Pandemic. J Pain Symptom Manage. 2020;60(5):e25–34.  

4.  Mercadante S, Aielli F, Adile C, Ferrera P, Valle A, Cartoni C, et al. Sleep Disturbances in Patients with Advanced 

Cancer in Different Palliative Care Settings. J Pain Symptom Manage. 2015;50(6):786–92.  

5.  Wang Y, Duan Z, Ma Z, Mao Y, Li X, Wilson A, et al. Epidemiology of mental health problems among patients 

with cancer during COVID-19 pandemic. Transl Psychiatry. 2020;10(1):1–10.  

6.  Juanjuan L, Santa-Maria CA, Hongfang F, Lingcheng W, Pengcheng Z, Yuanbing X, et al. Patient-reported 

Outcomes of Patients With Breast Cancer During the COVID-19 Outbreak in the Epicenter of China: A Cross-

sectional Survey Study. Clin Breast Cancer. 2020;20(5):e651–62.  

7.  Gabra RH, Hashem DF. Sleep disorders and their relationship to other psychiatric disorders in women with breast 

cancer: a case-control study. Middle East Curr Psychiatry. 2021;28(1):1–9.  

8.  Induru RR, Walsh D. Cancer-Related Insomnia. Am J Hosp Palliat Med. 2014;31(7):777–85.  

9.  Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global Cancer Statistics 2020: 

GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. 

2021;71(3):209–49.  

10.  Republic Indonesia Ministry of Health. National Report on Basic Health Research 2018 [Internet]. Health Research 

http://dx.doi.org/10.15562/ism.v9i1.155


 
 

 
Published by Department of Public Health and Preventive Medicine, Faculty of Medicine, Udayana University|  

PHPMA 2022; 10(2): 180-188 | doi: 10.53638/phpma.2022.v10.i2.p09 

187 

 

ORIGINAL ARTICLE 

and Development Agency. Jakarta; 2018. Available from: 

http://www.yankes.kemkes.go.id/assets/downloads/PMK No. 57 Tahun 2013 tentang PTRM.pdf 

11.  Fleming L, Gillespie S, Espie C. The development and impact of insomnia on cancer survivors: a qualitative 

analysis. Psychooncology. 2010;19(9):991–6.  

12.  Chen Q, Terhorst L, Lowery-Allison A, Cheng H, Tsung A, Layshock M, et al. Sleep problems in advanced cancer 

patients and their caregivers: Who is disturbing whom? J Behav Med. 2019;43(4):614–22.  

13.  Hammersen F, Lewin P, Gebauer J, Kreitschmann-Andermahr I, Brabant G, Katalinic A, et al. Sleep quality and 

health-related quality of life among long-term survivors of (non-) Hodgkin lymphoma in Germany. PLoS One. 

2017;12(11):e0187673.  

14.  López-Patiño MA, Gesto M, Conde-Sieira M, Soengas JL, Míguez JM. Stress inhibition of melatonin synthesis in 

the pineal organ of rainbow trout (Oncorhynchus mykiss) is mediated by cortisol. J Exp Biol. 2014;217(8):1407–

16.  

15.  Zhao J, Dai Y, Xi Q, Yu S. A clinical study on insomnia in patients with cancer during chemotherapy containing 

high-dose glucocorticoids. PubMed. Pharmazie. 2013;68(6):421–7.  

16.  Kim SH, Kim YH, Kim HJ. Laughter and Stress Relief in Cancer Patients: A Pilot Study. 2015.  

17.  Farifteh S, Mohammadi-Aria A, Kiamanesh A, Mofid B. The impact of laughter yoga on the stress of cancer 

patients before chemotherapy. Iran J Cancer Prev. 2014;7(4):179–83.  

18.  Bains GS, Berk LS, Daher N, Lohman E, Schwab E, Petrofsky J, et al. The effect of humor on short-term memory 

in older adults: a new component for whole-person wellness. Adv Mind Body Med. 2014;28(2):16–24.  

19.  Bennett MP, Lengacher C. Humor and laughter may influence health IV. humor and immune function. Evidence-

based Complement Altern Med. 2009;6(2):159–64.  

20.  Yim J. Therapeutic Benefits of Laughter in Mental Health: A Theoretical Review. Tohoku J Exp Med. 

2016;239(3):243–9.  

21.  Ko H-J, Youn C-H. Effects of laughter therapy on depression, cognition and sleep among the community-dwelling 

elderly. Geriatr Gerontol. 2011;11(3):267–74.  

22.  Walker WH, II, Borniger JC. Molecular Mechanisms of Cancer-Induced Sleep Disruption. Int J Mol Sci. 

2019;20(11).  

23.  Pai A, Sivanandh B, Udupa K. Quality of sleep in patients with cancer: A cross-sectional observational study. 

Indian J Palliat Care. 2020;26(1):9–12.  

24.  Belloumi N, Bellaj SM, Bachouche I, Abdallah FC Ben, Fenniche S. Comparison of Sleep Quality before and after 

Chemotherapy in Locally Advanced Nonsmall Cell Lung Cancer Patients: A Prospective Study. Hindawi Sleep 

Disord. 2020:1–9.  

25.  Souza RC da S, dos Santos MR, das Chagas Valota IA, Sousa CS, Costa Calache ALS. Factors associated with 

sleep quality during chemotherapy: An integrative review. Nurs Open. 2020;7(5):1274–84.  

26.  Tian J, Chen GL, Zhang HR. Sleep status of cervical cancer patients and predictors of poor sleep quality during 

adjuvant therapy. Support Care Cancer. 2015;23(5):1401–8.  

27.  Lowery-Allison AE, Passik SD, Cribbet MR, Reinsel RA, O’Sullivan B, Norton L, et al. Sleep problems in breast 

cancer survivors 1–10 years posttreatment. Palliat Support Care. 2018;16(3):325–34.  

28.  Palesh OG, Mustian KM, Peppone LJ, Janelsins M, Sprod LK, Kesler S, et al. Impact of paroxetine on sleep 

problems in 426 cancer patients receiving chemotherapy: A trial from the University of Rochester Cancer Center 

Community Clinical Oncology Program. Sleep Med. 2012;13(9):1184.  

29.  Dunbar RI., Baron R, Frangou A, Pearce E, Leeuwen EJC van, Stow J, et al. Social laughter is correlated with an 

elevated pain threshold. Proceeding R Soc Biol Sci. 2012;279:1161–7.  

30.  Manninen S, Tuominen L, Dunbar RI, Karjalainen T, Hirvonen J, Arponen E, et al. Social Laughter Triggers 

Endogenous Opioid Release in Humans. J Neurosci. 2017;37(25):6125–31.  

31.  Savage BM, Lujan HL, Thipparthi RR, Dicarlo SE. Humor, laughter, learning, and health! A brief review. Adv 

Physiol Educ. 2021;22:341–7.  

32.  Memarian A, Sanatkaran A, Bahari SM. The effect of laughter yoga exercises on anxiety and sleep quality in 

patients suffering from Parkinson’s disease. Biomed Res Ther. 2017;4(07):1463.  

33.  Yoshikawa Y, Ohmaki E, Kawahata H, Maekawa Y, Ogihara T, Morishita R, et al. Beneficial effect of laughter 

therapy on physiological and psychological function in elders. Nurs Open. 2019;6(1):93–9.  

34.  SeYeon P, YimSun L, Hoon H, Smi C-K. Effects of a Laughter Therapy on Depression, Anxiety, Fatigue and 

Quality of Sleep in Gastrointestinal Cancer Patients Post-Treatment: a Randomized Controlled Trial. J Korean Biol 

Nurs Sci. 2019;21(3):188–98.  

http://dx.doi.org/10.15562/ism.v9i1.155


 
 

 
Published by Department of Public Health and Preventive Medicine, Faculty of Medicine, Udayana University|  

PHPMA 2022; 10(2): 180-188 | doi: 10.53638/phpma.2022.v10.i2.p09 

188 

 

ORIGINAL ARTICLE 

35.  Ness S, Kokal J, Fee-Schroeder K, Novotny P, Satele D, Barton D. Concerns Across the Survivorship Trajectory: 

Results From a Survey of Cancer Survivors. Oncol Nurs Forum. 2013;40(1):35–42.  

36.  Fortner B V, Stepanski EJ, Wang SC, Kasprowicz S, Durrence HH. Sleep and Quality of Life in Breast Cancer 

Patients. J Pain Symptom Manage. 2002;24(5):471–80.  

37.  Coleman EA, Goodwin JA, Kennedy R, Coon SK, Richards K, Enderlin C, et al. Effects of Exercise on Fatigue, 

Sleep, and Performance: A Randomized Trial. Oncol Nurs Forum. 2012;39(5):468.  

38.  Hirotsu C, Tufik S, Andersen ML. Interactions between sleep, stress, and metabolism: From physiological to 

pathological conditions. Sleep Sci. 2015;8(3):143.  

http://dx.doi.org/10.15562/ism.v9i1.155

