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INTRODUCTION
In the world, the elderly people older than 60 years old grow faster than 
other age groups (WHO, 2016).  The number of elderly in Indonesia 
based on 2014 National Census reached 20.24 million or about 8.03% 
of the total population (MoHRI, 2016), increased from 7.59% in 2012. 
Their morbidity rate in 2014 was 25.05% (Central Bureau of Statistic, 
Indonesia, 2014). 

Aging is an accumulated biological process in which  various types of 
deteriorated changes occurring in cells and tissues,  responsible for 
increased risk of illness and death (Tosato, et al, 2007),  decreased 
muscle mass and increased fat mass (Wu & Liu, 2016), impaired 
functions (Gereber et al, 2016) and balance (Downs et al, 2014), sleep 
disorders (Livingston et al, 1993), decreased  hormonal system in the 
body (Sherwin, 2006),  as well as decreased quality of life (Gereber et 
al, 2016).   

The weaknesses syndrome in the elderly is complex and includes some 
aspects of physiological and psychological impairment (Arantes et al, 
2009; d’Orsi et al, 2011). One of the physiological impairment is sleep 
quality (Wang et al, 2016). Sleep quality  is positively associated with 
consciousness (Visser et al, 2014), in which higher level of consciousness 
contributes to improved sleep by reducing cognitive dysfunction. 
Sleep disturbance among elderly is caused by fatigue, emotional 
distress, daytime sleep dysfunction and increased risk of falls that will 
in turn affect morbidity, mortality and quality of life (Chen et al, 2012).

Sleep disturbance and reduced sleep duration are very common among 
elderly and may be associated with risk factors affecting medical and 
psychological conditions, such as obesity, hypertension (Patel et al, 
2014); decreased cognitive work, dementia and decreased memory 
capacity (Miyata et al, 2013); increased risk of all causes of death, 
cardiovascular and developing symptoms of diabetes mellitus (Tsou, 
2011); reduced depression (Widiyawati, 2015).Sleep problems among 
adults may represent one of the community health problems  in many 
developing countries,  given the increasingly aging population at the 
global level (Strange et al, 2012). Methods to improve the quality of 
sleep other than taking medication are massage therapy (Rahmani et al, 
2016), reflexology (Kheyri et al, 2016), and moderate intensity of 
exercise program (Kamrani et al, 2014).   

The parameter widely used to measure sleep quality is the Pitsburgh 
Sleep Quality Index (Buysee et al, 1988), which assess sleep disorders, 
sleep quality and patterns. The questionnaire consists of nineteen 
questions to assess seven components: subjective sleep quality, sleep 
latency, sleep duration, sleep habits, sleep disturbances, medical 
treatment and sleep dysfunction during the day (Spira et al, 2012).  

In Indonesia there have been no studies to measure sleep quality 
among elderly. This study aimed at proving that a combined 
intervention of aerobic exercise and reflexology improve the quality of 
sleep among elderly in Bogor District.

METHODS
The study design is a pre- and post quasi experimental design  without 
control. The target population was  elderly aged 60 – 72 years lived in 
Puraseda village. This study aimed at assessing the impact of 
combined exercise and reflexology on the quality of sleep, and was 
conducted in 5 weeks from April to May 2017. This study was part of a 
larger study on “The Effect of Various Intervention  on Complementary 
Therapy on Wellness among Elderly” in Bogor District. The sample 
was randomly selected based on criteria of inclusion other than age, i.e. 
live in the village more than 3 years, and communicative. It excluded 
those who were  unable to mobilize independently, and have serious 
health problems, such as heart diseases as diagnosed by doctor.The 
sample size was calculated using the following formula. 

The sample size (n) was 10,32 and to anticipated the drop out, the 
sample size was doubled to become 20. S  and S  are the SDs  from 1 2

previous two studies; Z value is= 1.96; Z is the study power of 1-α/2  1-ß    

80%; μ  and μ  were means of the previous two studies, namely -4.3 1 2

obtained from Papageorgiou et al (2016)  and 3.31 obtained from 
Ghazavi et al (2016).        

All subjects signed the inform consent after recieving explanations 
about the nature and aims of the study. Drop out criteria was set up as 
absent 3 times from the prescribed sessions. The data was collected 
from all subjects, consisting of socio-economic, health condition and 
medical history, as well as the main outcome variables, i.e. the PSQI. 

Intervention to all subjects was given, i.e. reflexology and aerobic 
exercise applicable for elderly people. Procedure of interventions are 
conducted according to a prescribed manual. Reflexology was given 2 
sessions per week with 100 minutes per session for a total of 5 weeks. 
The intensity was strengthened Yin 30 times and weakened Yang 60 
times, with a repetition per session. Pressure was applied as described 
elsewhere (Hendro et al, 2014), on opening point; core points for nerve  
and metablism, digestion, and closing points to enhance immunity. 
Aerobic exercise was executed after reflexology. It was given 2 times 
per week for a period of 5 weeks. The intensity of the exercise was 60 
to 70% of maximum pulse, for 45 minutes per session. The exercise 
consists of single movements with 8 repetitions.

The outcome variable as described earlier, i.e. PSQI was measured 
pre- and post intervention.  Cut-off point of the PSI score was 5, in 
which PSI score ≤5 indicates good sleep quality.

Univariate analysis was aimed at describing all variables collected. 
The bivariate analysis was done to test  the impact of combined 
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reflexology and aerobic exercise on sleep quality and patterns, before 
and after the intervention.All analysis was executed using a trial 
version of SAS version 22.

RESULTS
The latest 2012 population census showed that Puraseda village had 
7919 population, consisting of 4117 male and 3802 female from 2010 
families. Elderly people  consisted of 203 (age ranged 56 - 65 years), 
88 (age ranged 65-75 years), and 42 people older than 75 years (CBS, 
Bogor, 2016). The sample consisted of two male (13.3%) and 13 
female (86.7%). It is noticed that 5 people was drop out due to non-
compliance of absent. The sample characteristics are seen in Table 1.

Table 1. Age characteristics of male and female subjects (n = 15)

As indicated by the PSQI, there was a significant effect of combined 
exercise and reflexology before and after the intervention on sleep 
quality as shown in Table 2. Improvements were seen in global PSQI 
score of less than 5 following 5 weeks treatments, indicating good 
overall sleep quality and patterns.

Table 2.Total PSQI score and seven components  of sleep quality 
before and afterintervention of combined exercise and reflexology 
(n=15)

This result was supported by other evidence  from all seven 
components which was less than 5 following a combined exercise and 
reflexology, proving good overall sleep quality, as seen in Table 3.

Table 3. Results of paired t-test of PSQI score and its components 
before & after intervention of combined exercise & reflexology among 
elderly in Puraseda village (n=15)

As showed in the table, a significant improvements in each of the seven 
components was a valid and strong  evidence that the intervention 
exerted a beneficial effect on sleep quality and patterns, except  
habitual sleep efficiency which did not show  a significant change.

DISCUSSION
Results of this study indicated significant impact of combined exercise 
and reflexology on sleep quality among elderly. The results was 
supported by other study conducted (Valizadeh et al, 2015; Li et al, 
2004) which showed that reflexology significantly affected 2 
components of sleep patterns, i.e. subjective sleep quality and delayed 
sleep. Reflexology has a sedative effect to ease the tension on nerve 
(Hall, 1997; Vegar & Hussain, 2012), capable of stimulating nerve 
cells in the body to reduce tension and creates relax state in reducing 
depression (Rahmani et al, 2016;Widiyawati, 2015). It is due to the  
release of endorphin in the body which acts similar to morphin 
functioning to relax and also regenerate dying cells (Hendro et al, 
2014). 
 
On the other hand, significant results of exercise on sleep quality was 
supported by other study (Kamrani et al, 2014), which showed that 
moderate aerobic exercise conducted for 8 weeks showed to improve 
the quality of sleep and its components. The tudy on Baduanjin 
exercise (Chen et al, 2012) conducted for 12 weeks showed significant 
impact to improve total quality of sleep and its components, which was 
believed that it  is capable of stimulating metabolism, enhancing the 
circulation of Qi energy though nerve channels to the whole body to 
reduce stress. 

It was explained  that exercise may improve sleep quality through 
mechanisms of energy transfer, endorphin release and thermoregulation 
(Yang et al, 2012; Li et al, 2004). It is widely known that thermoregu 
lation is an important aspect of homeostasis, namely regulation of core 
body temperature in a short time by controlling dissipation and heat 
absorption internally –vice versa (Vegar & Hussain, 2012). The benefits 
of exercise on sleep quality is its capability to increase the body 
temperature quickly followed by gradual decrease afterwards. It is the 
increase of core body temperature which stimulate the initiation of 
sleep by dissipation of heat regulated by hypothalamus (Kaur & 
Sharma, 2011).  

Overall, the results of this study showed that there is a synergic 
mechanism between exercise and reflexology in improving sleep 
quality through physiological and nervous system.  It has been proved 
that a combined intervention of reflexology and exercise for the elderly 
is beneficial for better sleep quality, which can be explained by 
aforementioned theories, as well as empirical evidences from other 
studies. For instance, the theory of Pommeranz dealing with function 
of endorphin hormone in reflexology, synergizes with theory of 
thermoregulation and homeostasis, as well as with TCM’s theory of 
balance of flows of Qi in the body. Exercise is  complex physiological 
process that affect sleep, including longer NREM and shorter REM 
period (Uchida et al, 2012). 
 
CONCLUSIONS
The sleep quality indicated significant improvement due to combined  
interventions of exercise and reflexology. Six out of seven components 
of sleep quality  as measured by PSQI score, except sleep efficiency 
have indicated a significant improvement. This conclusions are in 
accord with  results of previous studies conducted in various parts of 
the world. Hence, the interventions could be recommended  as a 
complementary approach  to existing therapies for sleep problems 
among elderly population.
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