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The importance of melatonin in the life of the elderly makes us aware of the
importance of non-medical alternatives that can increase melatonin levels. The
aims of this study to determine the effect of implementing the Bali Elderly Care
model on increasing levels of Melatonin in the elderly population in Tabanan
Regency, Bali. This is an experimental study conducted in the community
(community trial) using a randomized pretest and posttest control group
design. The grouping of subjects was conducted by randomization and divided
into two groups. An independent t-test was conducted to determine the
difference in mean levels of melatonin between the control and treatment
groups. The mean melatonin levels after 3 months of observation, the control
Keywords group experienced a decrease in the mean melatonin levels by 0.17 + 2.60, but
this result was not statistically significant. In the treatment group that received
the Bali Elderly Care model intervention, the mean increase in melatonin levels
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1 Introduction

By 2050, globally, the population of elderly people aged over 60 years is estimated to reach 2 billion, an
increase from 900 million in 2015 (World Health Organization, 2018). The term 'elderly’ is applied to
individuals aged 60 and over, representing some of the fastest-growing populations worldwide (Amarya et al.,
2018; Salva et al., 2004). As we age, the body also undergoes various visible changes and this aging process is
often accompanied by a decrease in bodily functions. However, a decrease in bodily functions is different from
a loss of function due to disease. Aging changes occur in all body cells, tissues, and organs and these changes
affect the functioning of all body systems (Chalise, 2019; Hausdorff et al., 1997). Insomnia is a symptom that
most often occurs in the elderly which is a major cause of physical and mental health disorders (Most et al.,
2010; Mant et al,, 2007). Nearly 30-40% of the elderly population suffer from mild to severe insomnia
(Cardinali et al., 2012). Previous research has shown an age-related decrease in melatonin levels (Ganesan et
al,, 2019; Stepnowsky & Ancoli-Israel, 2008) especially in elderly insomniacs (Grad & Rozencwaig, 1993).

Altered melatonin secretion in the elderly has been associated with a significant reduction in sleep
efficiency and continuity that is typical in elderly individuals (Stepnowsky & Ancoli-Israel, 2008). Several
studies have shown that aging is a syndrome due to melatonin deficiency (Grad & Rozencwaig, 1993; Karasek,
2004). Research from the Massachusetts Institute of Technology (MIT) has also linked decreased melatonin
levels in the elderly with poor sleep quality. Administration of prolonged-released melatonin orally for the
treatment of primary insomnia in the appropriate dosage range can increase the level of nocturnal melatonin
to improve sleep patterns (Wade & Downie, 2008; Lajoie & Gallagher, 2004). However, a randomized,
placebo-controlled trial involving 37 subjects who were given prolonged daily melatonin (0.15-12 mg, for 4-
29 weeks) for the treatment of primary and secondary sleep disorders obtained results, namely a side effect of
melatonin which most frequently reported were daytime sleepiness (1.66%), dizziness (0.74%), headache
(0.74%), other sleep-related side effects (0.74%), and hypothermia (0.62%). There were very few serious or
clinically significant side effects, including agitation, palpitations, nightmares, mood swings, fatigue, and skin
irritation. Most of these effects resolved spontaneously within days without adjustment for melatonin, or
immediately after discontinuation of treatment (Besag et al., 2019; Silakarma et al,, 2021). The importance of
melatonin in the life of the elderly makes us aware of the importance of non-medical alternatives that can
increase melatonin levels. Non- medical management that may be given to the elderly is in the form of an
integrated service program according to the needs of the elderly.

Based on the aforementioned problems, the author has conducted a preliminary study entitled
"Physiological and Psychosocial Changes and the Need for a Health Intervention Model for the Elderly in
Tabanan Regency, Bali Province". Based on this preliminary study, the researchers made an innovation in the
nursing care model for the elderly which is packaged in the framework of the Bali Elderly Care (BEC) model
which consists of health education, physical activity activities in the form of yoga, and relaxation massage.
Researchers want to conduct further research to determine the effect of implementing the BEC model on
increasing levels of Melatonin in the elderly population in Tabanan Regency, Bali.

2 Materials and Methods

Research type and design

This research is an experimental study conducted in the community (community trial) using a randomized
pretest and posttest control group design. The grouping of subjects was conducted by randomization and
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divided into two groups, which was the group I (one) was the treatment group that implemented the Bali
Elderly Care model with a frequency of 2 times a week for 105 minutes, in the form of health education
activities, yoga training, and practical training in relaxing massage or reflexology massage. The intervention
program was conducted by a team of experts in their field and monitored by researchers. Group II (two) was a
control group that carried out conventional community nursing care, which was the elderly Posyandu
(integrated service post) program and elderly gymnastics. This activity was carried out by elderly cadres and
village midwives in charge of the area (Bemelmans et al.,, 2012; Stolt et al.,, 2011; Ningsih et al.,, 2021).

Research samples

The sample in this study was determined using inclusion and exclusion criteria. The sample inclusion criteria
were men or women who were in the age range of 60-74 years; residing in Selemadeg Sub-District and West
Selemadeg Sub-District, Tabanan Regency; willing to be a research sample until the completion of the research
by signing an agreement letter of willingness as a sample; and able to communicate well. The sample
exclusion criteria consisted of elderly people who needed assistance in carrying out their daily activities; had
a major depressive disorder; experiencing clinical problems (suffering from certain diseases such as asthma,
heart disease, kidney failure) that interfere with the ability to perform physical activity. The number of
samples for each group was 34.1 and rounded to 35 per group, so the total sample was 70 people. This
research was received ethical clearance from Udayana University/Sanglah General Hospital with the number
2964/UN14.2.2.VI1.14/LP/20109.

Research analysis

In this study, a descriptive analysis was carried out using frequencies and percentages for the variables of
gender, age, nutritional status, systolic blood pressure, diastolic blood pressure, and pulse rate. An
independent t-test was conducted to determine the difference in mean levels of melatonin between the
control and treatment groups. The t-paired test was conducted to determine the difference in the mean value
between before and after intervention on melatonin levels. The level of confidence in this study was 95% (a =
0.05). Data analysis was performed using SPSS software (Shapey et al., 2008; Westermann et al., 2014).

3 Results and Discussions

Based on the results of the study, it was found that the characteristics of the treatment group were mostly
female (77.1%), while the control group was male (61.8%). In the treatment and control groups, most were in
the age group of 60-64 years, respectively 57.2% and 44.1%. From the nutritional status, the results were
both the treatment and control groups had samples, most of which had normal nutritional status, respectively
62.9% and 61.8%. The results of the bivariate analysis test between the sample characteristics variables with
levels of melatonin, insomnia, depression, and physical fitness can be seen in Table 2. The results of this test
indicate a significant relationship between gender variables with insomnia, depression, and physical fitness
with p values of 0.048, 0.002, and 0.002, respectively.

Based on Table 3, it was found that the mean level of melatonin in the treatment group before the
intervention was 12.90 * 2.39 and the mean level of melatonin in the control group was 13.62 * 2.67.
Meanwhile, after the intervention, the mean level of melatonin in the treatment group was 14.74 + 2.95 and in
the control group was 13.62 * 2.67. Then, the analysis was conducted using an independent t-test for inter-
group difference test and paired t-test to test the improvement in each group between before and after the
intervention (Seale, 1991; Lestari et al., 2016; Rubeis, 2020). Based on the results of the analysis, there was no
difference in the mean level of melatonin between groups before and after the intervention was given (p =
0.123 and p = 0.105). In the treatment group, there was an increase in the mean level of melatonin
significantly (p <0.001), while in the control group there was no increase (p = 0.695).
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Table 1
Characteristics of research subjects

Variables Categories Observation group
Control Treatment
N % N %
Sex Male 21 61.8 8 229
Female 13 38.2 27 77.1
Age (years) 60-64 15 441 20 57.2
65-69 14 41.2 9 25.7
70-74 5 14.7 6 171
Nutritional Underweight 2 5.8 2 5.7
status Normal 21 61.8 22 62.9
Overweight 11 324 11 314
Total sample 34 100.0 35 100.0
Table 2

Relationship between variables of research subject characteristics and melatonin levels

Variables Melatonin
R value P value

Age -0.039 0.753
Sex 0.112 0.359
Weight 0.082 0.503
Height 0.026 0.835
Body mass index 0.078 0.524

Table 3

The effect of BEC model implementation on increased melatonin levels in the treatment group

Groups Before treatment After treatment Increase level of P value**
Mean+SD Mean+SD melatonin

Treatment 12.90+2.39 14.74+2.95 1.84+1.65 <0.001

Control 13.80+2.42 13.62+2.67 -0.18+2.60 0.695

P value* 0.123 0.105 <0.001

Note: * t-independent test; **t-paired test

Discussion

The rate of aging of the population worldwide is increasing dramatically. The number of elderly populations in
developing countries is projected to increase by 140 percent compared with an increase of 51 percent in
developed countries (National Institute on Aging, 2007). Indonesia is a developing country that is entering an
aging structured population era because the number of people aged 60 years and over has exceeded 7%
(Yusharmen, 2013). Based on gender, most of the treatment group were female (77.1%), while in the control
group most of them were male (61.8%). Women tend to live longer than men, were at the global level in 2010-
2015, women's life expectancy at birth was higher than men, which was 4.6 years. Globally, in 2010-2015,
women aged 60 years survived longer than men aged 60 years with an average lifespan of 2.9 years. The
consequence of higher female longevity is a predominantly female elderly population, wherein 2017, women
accounted for 54 percent of the global population aged 60 years or over and 61 percent of all elderly aged 80
years or over (National Institute on Aging, 2007)

In the subjects of this study, most of the elderly in the control group and the treatment group had a systolic
blood pressure of 120-139 mmHg which indicated the direction of pre-hypertension. The increasing
prevalence of age-related hypertension is due to changes in the structure and function of the arteries during
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the aging process (Aronow et al., 2011). The aging process is associated with a progressive increase in aortic
stiffness, which is largely due to increased collagen cross-linking and degradation of elastin fibers. As a result,
systolic blood pressure will increase gradually throughout life, while diastolic blood pressure will peak and
plateau at the end of middle age, then decrease slightly thereafter (Aronow et al., 2011).

In this study, testing was conducted on the initial melatonin levels of research subjects in the control and
treatment groups. The mean initial melatonin levels in the control group were 13.80 * 2.41 and in the
treatment group 12.89 + 2.38. Each group received a different intervention for 3 months. The control group
was given an intervention by implementing conventional government programs. Whereas in the treatment
group, the Bali Elderly Care (BEC) model was applied which consists of three aspects, namely health
education, yoga practice, and relaxation massage (Bressler & Bahl, 2003; Prince et al., 1997).

Melatonin (N-acetyl-5-methoxytryptamine) is the main hormone of the pineal gland and is secreted
exclusively at night. The circulating amino acid Ltryptophan is a precursor to melatonin. In the cells in the
pineal gland, it is converted to serotonin through a two-step process catalyzed by tryptophan hydroxylase and
5- hydroxytryptophan decarboxylase. This process involves serotonin-N-cetylation, which is catalyzed by N-
acetyltransferase, and methylation by hydroxyindole-O- methyltransferase to produce melatonin. Hormones
are released directly into the bloodstream and cerebrospinal fluid when synthesized and, because of their fat-
soluble nature, they can access every cell of the body. Regular activation of the pineal gland is determined by
periodic signals from the suprachiasmatic nuclei (SCN), which is the main biological "clock". The
suprachiasmatic nuclei are active during the day and slow down at night. The gradual reduction of nighttime
SCN activity promotes nighttime melatonin production. The sudden application of bright light at night
activates the SCN and suppresses melatonin secretion. However, exposure to darkness during the day does
not cause melatonin production. The temporal pattern of melatonin production by the pineal gland correlates
with human sleep time. The onset of nighttime melatonin secretion begins approximately 2 hours before the
individual's habitual bedtime and correlates with the onset of nighttime sleepiness (Zhdanova & Tucci, 2003).

Melatonin is formed in various organs and cells, such as the digestive tract, bone marrow, leukocytes,
membranous cochlea and, possibly, the skin and other areas of the central nervous system. Extra pineal
melatonin is released either in small amounts into the circulation or for a short time (Hardeland, 2012). The
decrease in melatonin found with aging or post pinealectomy can cause changes in sleep/wake cycles.
Melatonin levels in human plasma usually start to increase between 6:00 p.m. and 8:00 p.m., and peak
between midnight and 5:00 a.m., followed by a rapid decline ( Alamsyah et al., 2017; Kalsbeek & Fliers, 2013).
The results in this study showed that the mean melatonin levels after 3 months of observation, the control
group experienced a decrease in the mean melatonin levels by 0.17 * 2.60, but this result was not statistically
significant. In the treatment group that received the BEC model intervention, the mean increase in melatonin
levels was -1.84 + 1.65 and it was statistically significant (p = 0.000).

In the process of aging, peak levels of nocturnal melatonin usually decrease, although the variability
between individuals is quite large. In some elderly individuals, the value of melatonin at night is almost
indistinguishable from that obtained during the day. In individuals with very low levels of melatonin, usually
during the day it also decreases ( De Almeida et al,, 2011). Age-dependent imbalances in melatonin formation
are detected not only in plasma concentrations, but also in the human pineal gland,saliva, cerebrospinal fluid,
and in the urine amount of the main metabolite, 6- sulfatoxymelatonin. Age-related decline in melatonin can
have a variety of different causes, which are progressive deterioration (i) of the SCN or (ii) of nerve
transmission to the pineal, reminiscent of the changes observed in neurodegenerative disorders, or (iii) pineal
calcification (Hardeland, 2012). The systematic review, which included 19 studies on physiological melatonin
levels in the elderly, showed a mean peak nocturnal melatonin concentration of 40.1 pg/ml-1. Melatonin
levels reach their maximum concentration at 300 hours, and they decline thereafter. The daytime level is 8.9-
11.4 pg/ml-1 (Kalsbeek & Fliers, 2013; Scholtens et al., 2016).

Yoga is an ancient cultural heritage of India which was later adopted into the fabric of people's lives and is
said to provide ideal physical, mental, intellectual and spiritual health. Therefore, yoga is fast emerging as a
new discipline for integrating mind and body into harmony (Field, 2011). Regular yoga practices have been
shown to bring about improvements in cardio-respiration, thermoregulation, body flexibility, and
psychological functions such as mental performance increased memory and creating feelings of well-being
(Krishnakumar et al., 2015). Normal healthy subjects who practiced yoga for short periods have shown
increased fat and carbohydrate metabolism, cardiorespiratory performance, and psychological function. The
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effects of this yoga practice are mediated through interactions between the autonomic nervous system and
the endocrine system, in which pineal melatonin secretion may play an important role (Field, 2011).
Melatonin is known not only to synchronize organisms to change the day and night cycle but has also been
shown to induce relaxation during sleep, lower cholesterol levels, prevent platelet aggregation, stimulate the
immune system, and is one of the most powerful antioxidant hormones (Harinath et al, 2004; Erland &
Saxena, 2017). Yoga practice may affect pineal melatonin secretion, which is responsible for some of the
effects of yoga and meditation. The implementation of yoga that was applied to the treatment group in this
study consisted of nine movements guided by the instructor. The movements consist of sukhasana,
kapalabhati pranayama, baddha konasana, dandasana, tadasana, vrksasana, virabhadrasana, utkasana, and
padahastana.

Apart from yoga training, relaxing massage was also conducted in the treatment group. This relaxing
massage for the elderly was conducted twice a week with a duration of 15 minutes for each meeting. Massage
therapy can be an appropriate means of relaxation in releasing fatigue from daily activities. Massage for the
elderly is a massage intended for elderly people, therefore, this application is certainly different from massage
intended for younger individuals (Field, 2014). Moreover, massage therapists are also required to know about
the physiological changes that occur in the human body. The massage technique for the elderly is different,
where the pressure applied is different, there must be sensitivity in its application so that the massage is
comfortable and effective for the elderly (Mustika, 2019).

4 Conclusion

In conclusion, the elderly health care program model with the name BEC model is a new finding based on local
wisdom which is explored from the problems experienced by the elderly by taking into accounts the
biological, psychological and social needs of the elderly. The BEC model integrates various components that
work together to improve the quality of life of the elderly. The three components consist of health education,
yoga and relaxation massage (Mendes et al., 2015; Hardeland et al, 2006). Those three components are
conducted continuously and evaluated by measuring melatonin levels in the elderly. The implementation of
the Bali Elderly Care Model increases Melatonin levels in the elderly better than conventional nursing care.

Acknowledgments
We are grateful to two anonymous reviewers for their valuable comments on the earlier version of this paper.

IJHS Vol. 5 No. 2, August 2021, pages: 151-159



IJHS e-ISSN: 2550-696X [LJ p-ISSN: 2550-6978 157

References

Alamsyah, DAN, Hestiningsih, R., & Saraswati, LD (2017). Factors related to physical fitness in adolescent
students of class XI SMK Negeri 11 Semarang. Journal of Public Health (Undip) , 5 (3), 77-86.

Amarya, S., Singh, K, & Sabharwal, M. (2018). Ageing process and physiological changes. In Gerontology.
IntechOpen.

Aronow, W. S,, Fleg, ]. L., Pepine, C. J., Artinian, N. T., Bakris, G., Brown, A. S., .. & Wesley, D. J. (2011).
ACCF/AHA 2011 expert consensus document on hypertension in the elderly: a report of the American
College of Cardiology Foundation Task Force on clinical expert consensus documents developed in
collaboration with the American Academy of Neurology, American Geriatrics Society, American Society for
Preventive Cardiology, American Society of Hypertension, American Society of Nephrology, Association of
Black Cardiologists, and European Society of Hypertension. Journal of the American College of
Cardiology, 57(20), 2037-2114.

Bemelmans, R., Gelderblom, G. ]., Jonker, P., & De Witte, L. (2012). Socially assistive robots in elderly care: a
systematic review into effects and effectiveness. Journal of the American Medical Directors
Association, 13(2), 114-120. https://doi.org/10.1016/j.jamda.2010.10.002

Besag, F. M., Vasey, M. ], Lao, K. S., & Wong, I. C. (2019). Adverse events associated with melatonin for the
treatment of primary or secondary sleep disorders: a systematic review. CNS drugs, 33(12),1167-1186.

Bressler, R., & Bahl, J. J. (2003, December). Principles of drug therapy for the elderly patient. In Mayo Clinic
Proceedings (Vol. 78, No. 12, pp. 1564-1577). Elsevier. https://doi.org/10.4065/78.12.1564

Cardinali, D. P,, Srinivasan, V., Brzezinski, A., & Brown, G. M. (2012). Melatonin and its analogs in insomnia and
depression. Journal of pineal research, 52(4), 365-375.

Chalise, H. N. (2019). Aging: basic concept. Am J Biomed Sci & Res, 1(1), 8-10.

De Almeida, E. A., Di Mascio, P., Harumi, T., Spence, D. W., Moscovitch, A., Hardeland, R, ... & Pandi-Perumal, S.
R. (2011). Measurement of melatonin in body fluids: standards, protocols and procedures. Child's Nervous
System, 27(6), 879-891.

Erland, L. A, & Saxena, P. K. (2017). Melatonin natural health products and supplements: presence of
serotonin and significant variability of melatonin content. Journal of Clinical Sleep Medicine, 13(2), 275-
281.

Field, T. (2011). Yoga clinical research review. Complementary therapies in clinical practice, 17(1), 1-8.

Field, T. (2014). Massage therapy research review. Complementary therapies in clinical practice, 20(4), 224-
229.

Ganesan, S., Magee, M,, Stone, |. E., Mulhall, M. D,, Collins, A., Howard, M. E,, ... & Sletten, T. L. (2019). The impact
of shift work on sleep, alertness and performance in healthcare workers. Scientific reports, 9(1), 1-13.

Grad, B. R, & Rozencwaig, R. (1993). The role of melatonin and serotonin in aging:
update. Psychoneuroendocrinology, 18(4), 283-295.

Hardeland, R. (2012). Melatonin in aging and disease—multiple consequences of reduced secretion, options
and limits of treatment. Aging and disease, 3(2), 194.

Hardeland, R. Pandi-Perumal, S. R, & Cardinali, D. P. (2006). Melatonin. The international journal of
biochemistry & cell biology, 38(3), 313-316. https://doi.org/10.1016/j.biocel.2005.08.020

Harinath, K., Malhotra, A. S., Pal, K,, Prasad, R., Kumar, R, Kain, T. C,, ... & Sawhney, R. C. (2004). Effects of Hatha
yoga and Omkar meditation on cardiorespiratory performance, psychologic profile, and melatonin
secretion. The Journal of Alternative & Complementary Medicine, 10(2), 261-268.

Hausdorff, ]. M., Edelberg, H. K., Mitchell, S. L., Goldberger, A. L., & Wei, ]. Y. (1997). Increased gait unsteadiness
in community-dwelling elderly fallers. Archives of physical medicine and rehabilitation, 78(3), 278-283.
https://doi.org/10.1016/S0003-9993(97)90034-4

Kalsbeek, A., & Fliers, E. (2013). Daily regulation of hormone profiles. Circadian clocks, 185-226.

Karasek, M. (2004). Melatonin, human aging, and age-related diseases. Experimental gerontology, 39(11-12),
1723-1729.

Krishnakumar, D., Hamblin, M. R, & Lakshmanan, S. (2015). Meditation and yoga can modulate brain
mechanisms that affect behavior and anxiety-a modern scientific perspective. Ancient science, 2(1), 13.

Lajoie, Y., & Gallagher, S. P. (2004). Predicting falls within the elderly community: comparison of postural
sway, reaction time, the Berg balance scale and the Activities-specific Balance Confidence (ABC) scale for

Mustika, 1. W., Kuswardhani, R. T., Suastika, K., Adiatmika, I. P. G., & Iswara, N. P. A. A. P. (2021).
Implementation of bali elderly care model to increase melatonin levels in elderly community. International Journal
of Health Sciences, 5(2), 151-159. https://doi.org/10.29332/ijhs.v5n2.1362


https://doi.org/10.1016/j.jamda.2010.10.002
https://doi.org/10.4065/78.12.1564
https://doi.org/10.1016/j.biocel.2005.08.020
https://doi.org/10.1016/S0003-9993(97)90034-4

158 e-1SSN: 2550-696X L p-ISSN: 2550-6978

comparing fallers and non-fallers. Archives of gerontology and geriatrics, 38(1), 11-26.
https://doi.org/10.1016/S0167-4943(03)00082-7

Lestari, A. S., Adiputra, N., Manuaba, I. A,, & Sutjana, I. D. P. (2016). Access to personal hygiene improves the
quality of life at elderly hostels. International Research Journal of Engineering, IT and Scientific
Research, 2(11), 22-28.

Mant, ]., Hobbs, F. R,, Fletcher, K., Roalfe, A, Fitzmaurice, D., Lip, G. Y., ... & Midland Research Practices Network
(MidReC. (2007). Warfarin versus aspirin for stroke prevention in an elderly community population with
atrial fibrillation (the Birmingham Atrial Fibrillation Treatment of the Aged Study, BAFTA): a randomised
controlled trial. The Lancet, 370(9586), 493-503. https://doi.org/10.1016/S0140-6736(07)61233-1

Mendes, A., Bonassi, S., Aguiar, L., Pereira, C., Neves, P,, Silva, S,, ... & Teixeira, J. P. (2015). Indoor air quality and
thermal comfort in elderly care centers. Urban Climate, 14, 486-501.
https://doi.org/10.1016/j.uclim.2014.07.005

Most, E. L, Scheltens, P., & Van Someren, E. ]. (2010). Prevention of depression and sleep disturbances in
elderly with memory-problems by activation of the biological clock with light-a randomized clinical
trial. Trials, 11(1), 1-9.

Mustika, LW. (2019). Bali Elderly Care Model Manual for Elderly Care. P3M Poltekkes Kemenkes Denpasar:
Denpasar.

National Institute on Aging. (2007). Why population aging matters: A global perspective (Publication No. 07-
6134).

Ningsih, S., Ismail, D., & Indriani, I. (2021). Study protocol: relationship between parenting patterns and diet
with nutritional status of toddlers during COVID-19 pandemic. International Journal of Health
Sciences, 5(2), 128-134. https://doi.org/10.29332 /ijhs.v5n2.1336

Prince, F., Corriveau, H., Hébert, R., & Winter, D. A. (1997). Gait in the elderly. Gait & posture, 5(2), 128-135.
https://doi.org/10.1016/S0966-6362(97)01118-1

Rubeis, G. (2020). The disruptive power of artificial intelligence. Ethical aspects of gerontechnology in elderly
care. Archives of gerontology and geriatrics, 91, 104186. https://doi.org/10.1016/j.archger.2020.104186

Salva, A., Bolibar, I, Pera, G., & Arias, C. (2004). Incidence and consequences of falls among elderly people
living in the community. Medicina clinica, 122(5), 172-176. https://doi.org/10.1016/S0025-
7753(04)74184-6

Scholtens, R. M., van Munster, B. C., van Kempen, M. F., & de Rooij, S. E. (2016). Physiological melatonin levels
in healthy older people: a systematic review. Journal of psychosomatic research, 86, 20-27.

Seale, C. (1991). A comparison of hospice and conventional care. Social science & medicine, 32(2), 147-152.
https://doi.org/10.1016/0277-9536(91)90054-G

Shapey, S., Machin, K, Levi, K., & Boswell, T. C. (2008). Activity of a dry mist hydrogen peroxide system against
environmental Clostridium difficile contamination in elderly care wards.jJournal of Hospital
Infection, 70(2), 136-141. https://doi.org/10.1016/j.jhin.2008.06.008

Silakarma, D., Adiputra, N., Sudewi, A. A. R, & Widiana, I. G. R. (2021). Brain gym application and brain
vitalization exercises in Balinese dance movement improves cognitive functions, quality of live and
decreasing BDNF level in elderly. International Journal of Health Sciences,5(2), 135-150.
https://doi.org/10.29332/ijhs.v5n2.1356

Stepnowsky Jr, C. ], & Ancoli-Israel, S. (2008). Sleep and its disorders in seniors. Sleep medicine clinics, 3(2),
281-293.

Stolt, R, Blomgvist, P., & Winblad, U. (2011). Privatization of social services: Quality differences in Swedish
elderly care. Social science & medicine, 72(4), 560-567. https://doi.org/10.1016/j.socscimed.2010.11.012

Wade, A.,, & Downie, S. (2008). Prolonged-release melatonin for the treatment of insomnia in patients over 55
years. Expert opinion on investigational drugs, 17(10), 1567-1572.

Westermann, C., Kozak, A., Harling, M., & Nienhaus, A. (2014). Burnout intervention studies for inpatient
elderly care nursing staff: Systematic literature review. International journal of nursing studies, 51(1), 63-
71. https://doi.org/10.1016/j.ijnurstu.2012.12.001

World Health Organization. (2018). Ageing and health. WHO website.

Yusharmen. (2013). Triple burden threatens the elderly. Retrieved January 14, 2020,

Zhdanova, 1. V., & Tucci, V. (2003). Melatonin, circadian rhythms, and sleep. Current treatment options in
neurology, 5(3), 225-229.

1JHS Vol. 5 No. 2, August 2021, pages: 151-159


https://doi.org/10.1016/S0167-4943(03)00082-7
https://doi.org/10.1016/S0140-6736(07)61233-1
https://doi.org/10.1016/j.uclim.2014.07.005
https://doi.org/10.1016/S0966-6362(97)01118-1
https://doi.org/10.1016/j.archger.2020.104186
https://doi.org/10.1016/S0025-7753(04)74184-6
https://doi.org/10.1016/S0025-7753(04)74184-6
https://doi.org/10.1016/0277-9536(91)90054-G
https://doi.org/10.1016/j.jhin.2008.06.008
https://doi.org/10.1016/j.socscimed.2010.11.012
https://doi.org/10.1016/j.ijnurstu.2012.12.001

IJHS

e-1SSN: 2550-696X L p-ISSN: 2550-6978

159

Biography of Authors

Dr. I Wayan Mustika, S.Kep,Ns. M.Kes. is a Senior Nursing Lecturer. His functional
position is Head Lector/Assistant Professor. He Was born in Megati on August
11th 1965. His mobile phone +6281239161739, and live at Jalan Sanitasi No. 1
Sidakarya,Denpasar, He teaches some subjects included society health nursing,
Family care, gerontic treatment health tourism, and health promotion. Nursing
Education in 2008 as Well as Academy of Nursing In Pajajaran Bandung in 2000
than following in Education Profession of Ners in 2009, He finished his Degree in
AKK UNAIR Surabaya in 2003, and thand He finished Program Doctoral Degree in
Faculty of Medicine, Udayana Universsity in 2021.

Email: mustikawy65@gmail.com

Prof. Dr. dr. RA. Tuty Kuswardhani, Sp.PD.KGer, M.Kes., FINASIM is a Medical
Doctor, MHH, Ph.D. and Internist Geriatrician, She had been Director of Udayan
University  Hospital, She as becameHead of Geriatric Medicine
Division,DEpartement of Internal Medicine, Udayana Universsity, Vice President of
Association Geriatric Indonesia and Head of Geriatric.

Email: tutykuswardhani@yahoo.com

Prof. Dr. dr. Ketut Suastika, Sp.PD. is an Internist-Consultant Endocrinologist,
Professor of Medicine at Faculty of Medicine, Udayana University since 2002 and
Guest Professor at Kobe Women University, Kobe, Japan since 2011-now. He was
Dean Faculty of Medicine (2008-2013) and President of Udayana University, Bali,
Indonesia (2013-2017). He is President of Indonesian Society of Endocrinology
(2018-2022). He has published 36 international publications and 47 international
presentation since 2010; and has been serving as an editorial board member of
several international journals and become reviewer of more than 15 international
journals.

Email: ksuas@yahoo.com

Prof. Dr. dr. I Putu Gede Adiatmika, MPH. is a Professor inthe Faculty of
Medicine,Udayana University. He is as well as a Director of Postgraduate,
Udayana University.

Email: ipgadiatmika@yahoo.com

dr. Ni Putu Ayu Astri Prana Iswara, S.Ked. was graduated from Udayana University
in 2018. She currently works as a general practitioner. Since college until now she
is actively doing research. She had been served as general chairman of the
Indonesian Medical Student Scientific Journal (JIMKI) in 2014 and company leader
at ESSENTIAL Journal in 2015. In addition, she has several times presented the
results of her research at the international level, namely in the Netherlands,
Taiwan, South Korea, and Germany.

Email: astriprana94@gmail.com

Mustika, 1. W., Kuswardhani, R. T., Suastika, K., Adiatmika, I. P. G., & Iswara, N. P. A. A. P. (2021).

Implementation of bali elderly care model to increase melatonin levels in elderly community. International Journal

of Health Sciences, 5(2), 151-159. https://doi.org/10.29332/ijhs.v5n2.1

362


mailto:mustikawy65@gmail.com
mailto:tutykuswardhani@yahoo.com
mailto:ksuas@yahoo.com
mailto:ipgadiatmika@yahoo.com
mailto:astriprana94@gmail.com

