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To improve sleep quality, the use of a combination of 
relaxation techniques and physical fitness training has been 
suggested. This study aimed to assess the impact of a 
combined Hatha Yoga and Tandem Walking program on 
improving the quality of sleep in older adults in Malang, 
Indonesia. A one-group pre-post experimental design was 
used in this study. A total of 30 elderly participants 
participated and received a combination of Hatha yoga and 
tandem walking exercise for 30–45 minutes, for a total of 
12 sessions. Pittsburgh sleep quality index used to measure 
the quality of sleep of the participants. Wilcoxon signed-
rank test used for data analysis, and statistically significant 
set at 0.05. This study resulted in a substantial 
enhancement in sleep quality after 6 weeks of combined 
Hatha Yoga and Tandem Walking exercise, with the mean 
PSQI score decreasing from 9.32 ± 1.70 to 4.24 ± 0.75 and 
81% of the participants experiencing good sleep quality (p 
= 0.001) after the intervention. The combination of Hatha 
Yoga and Tandem Walking is an effective and safe non-
pharmacological intervention to improve sleep quality in 
older adults and support healthy aging. For optimal results, 
this intervention can be practiced regularly and 
incorporated into a program for senior communities.  
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Introduction 

The elderly population undergoes some of the greatest changes to their bodies, minds, 

and social support systems during the aging process [1]. Sleep has been one area where these 

degenerative processes have had an impact on a person's overall health. As females age, the 

physiological changes in their bodies due to aging can manifest themselves as changes in the 

architecture of their sleep [2]. Commonly experienced changes in their sleep architecture 

include longer time to fall asleep and shorter periods of stay asleep, increased fragmentation 

of the sleep cycle, and decreased total amount of time spent in slow-wave sleep. 

Physiologically speaking, specific disturbances in the sleep cycle related to age result 

from changes occurring in the structure and function of the human central nervous system 

through advanced age[3]. Specifically, physiological changes to the human circadian rhythm, 

or "internal clock," can occur as a result of the effects of aging on the suprachiasmatic nucleus 

of the hypothalamus, which regulates circadian rhythms. As we age, SCN neurons begin to 

degenerate, resulting in the decreased expression of circadian clock genes (i.e. , Period 

Circadian Protein [PER] and Brain and Muscle ARNT-Like 1 [BMAL1]). These degenerative 

processes disrupt the normal balance of circadian signals and de-synchronize our body's 

normal circadian signals with our environmental light or dark cycle, resulting in early onset of 

sleep and early awakening from sleep. This change in the circadian rhythm and reduction in 

daily sleep for the elderly is referred to as advanced sleep phase syndrome [4]. 

As the pineal gland declines in function, so does its ability to secrete melatonin during 

the evening. This decline leads to problems with falling asleep, waking up too early, or having 

an inconsistent change in circadian rhythms, especially due to being exposed to light at night 

[5]. Age-related changes in neurotransmission can decrease the activity of GABA, serotonin, 

and acetylcholine, and increase the risk of developing major depressive disorders associated 

with sleeping disorders due to impairment of sleep initiation and maintenance, as well as REM 

sleep [6]. These changes occur with structural changes in the brain such as atrophy of the 

prefrontal cortex and decreased volume of the hippocampus that increase the time it takes to 

fall asleep, decrease sleep efficiency, increase the fragmentation of sleep, and cause widespread 

decreased cognitive, metabolic, and emotional functions for older adults [7]. 
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The numbers are alarming, as sleep disorders are among the most common problems 

faced by older adults regardless of where they live around the world. The CDC states that 

approximately 67% of adults aged 65 years or older living in the United States will have sleep 

issues;>70% of older adults here are reported to have problems with either falling asleep or 

staying asleep. A similar issue occurred with older adults living in Indonesia, where sleep 

disturbance rates have been shown to reach almost 67% during the year 2020, demonstrating 

that sleep disturbances in the aged population are a major public health challenge [8]. Regional 

data from East Java showed that around 10% of the older adult population has insomnia 

(Including Severe Insomnia) [9]. Similar trends have been noted in some regions in the world, 

where it has been reported that 40-70% of older adults living in China experience poor sleep 

quality [10]. 

Non-pharmacological interventions, such as relaxation techniques and physical 

activity-based exercise programs like Tai Chi, Pilates, Hatha Yoga, and walking, can aid in sleep 

disorders in elderly patients [11][12]. The combination of breathing, posture, relaxation, and 

meditation in Hatha Yoga has been shown to trigger activation of the parasympathetic system, 

lower levels of the stress hormone cortisol, and increase the likelihood of higher sleep onset 

time, increase sleep duration, and fewer nocturnal awakenings [13][14]. 

Studies have indicated that Tandem Walking exercise improves coordination and 

balance through a controlled walking pattern allowing each foot to stick out just far enough to 

maintain balance while stimulating both the vestibular and proprioceptive sensory system and 

thus, promoting greater neuromuscular functioning, the exercise also lowers cortisol 

production and raises levels of endorphin, melatonin, and serotonin the latter two influencing 

the quality of sleep, depth of sleep and sleep continuity [15][16]. 

As separate yoga and tandem walking exercises benefit separately from one another, 

but there is currently insufficient evidence available regarding the combined effects on older 

adults affected by sleep disorders. Combining relaxation-based yoga and balance-based 

walking can target and treat sleep disorders through both physiological and psychological 

mechanisms. Therefore, this study aims to evaluate the effectiveness of a combined Hatha Yoga 

and Tandem Walking exercise intervention in improving sleep quality among older adults as a 

non-pharmacological approach to support healthy aging. 

Material and Methods 

An experimental approach was used in this research, designed to assess the 

combination of Hatha Yoga with Tandem Walking exercise on sleep quality for older adults by 

implementing a pre and post-test in one group with a time between them. The research was 

conducted at Panti Rahayu Clinic in Malang, Indonesia, from August to October 2025.  
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The sample consisted of 30 elderly individuals who fit the criteria for participation as 

determined through purposive sampling in Malang. The inclusion criteria required that each 

individual participating be at least 60 years of age and have a Pittsburgh Sleep Quality Index 

(PSQI) score of greater than 5 as evidence of poor sleep quality. The participants must also be 

able to walk unaided. Participants completed a combined intervention of Hatha Yoga and 

Tandem Walking exercise, which was conducted three times a week for a period of 30–45 

minutes each session three times for 4 weeks. All interventions were conducted according to a 

standardized operational procedure to promote consistency across participants. The study 

was approved by the Health Research Ethics Committee, University of Muhammadiyah Malang 

(Approval No. E.4.d/100/KEPK/FIKES-UMM/VIII/2025), and all participants provided 

informed consent before participating, maintaining all participant details confidentially and 

ethically secured. The Pittsburgh Sleep Quality Index (PSQI) was used to measure participants’ 

sleep quality before and after the intervention. Statistical analysis using SPSS 25.0 normality 

test was carried out, and it was found that the data were not normally distributed. Furthermore, 

the analysis was continued using a non-parametric test, the Wilcoxon Signed Rank Test. The 

statistically significant set at 0.05.  

Results and Discussions 

A total of 30 participants aged above 60 years became respondents in this study. Table 

1 summarizes the characteristics of the 30 participants. The sample was equally distributed by 

gender (50% female and 50% male). Most participants were young elderly (66%) with normal 

BMI (66%). Diabetes mellitus and hypertension were each reported by 30% of participants. 

Poor sleep quality predominated, affecting 90.5% of the participants based on PSQI scores. 

Table 1.  Characteristics of Participants (n=30) 

Category n (%) Mean ± SD 

Gender 
Female 15 (50%) - 
Male 15 (50%) - 

Age Group (years) 

Pre-elderly 3 (10%) 58.00 ± 0.00 
Young elderly 20 (66%) 63.82 ± 2.316 
Middle elderly 3 (10%) 73.50 ± 3.000 
Old elderly 4 (13.3%) 82.67 ± 1.155 

Body Mass Index (BMI) 

Underweight 3 (10%) 16.33 ± 1.528 
Normal 20 (66%) 21.64 ± 1.362 
Overweight 3 (10%) 25.75 ± 0.500 
Obese 4 (13.3%) 36.00 ± 4.583 

Medical History 

Diabetes mellitus 10 (30%) – 
Hypertension 10 (30%) – 
Others 5 (16.6%) – 
None 5 (16.6%) – 

Sleep Quality (PSQI) 
Good quality 2 (9.5%) 4.50 ± 0.707 
Poor quality 28 (90.5%) 9.32 ± 1.701 
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Based on the characteristics of the participants presented in Table 1. The participants 

were mostly female, whereas only 28.6% were male. The age distribution also indicated that 

over half of respondents fell into the category of young older adults, with a mean age of 63.82 

years. The BMI of the participants fell in the majority of normal weight and, to a lesser extent, 

underweight and obese. Based on the results of the Pittsburgh Sleep Quality Index (PSQI) as 

part of the assessment of sleep before the intervention, it was determined that the majority of 

the sample would be designated as having poor sleep quality, as indicated by the PSQI mean 

score of 9.32.  

Table 2 presents changes in sleep quality before and after the intervention. Participants 

with poor sleep quality showed a reduction in the mean PSQI score from 9.32 ± 1.701 to 7.75 

± 2.363, while those with good sleep quality remained relatively stable. The difference was 

statistically significant (p = 0.001), indicating that the intervention effectively improved overall 

sleep quality. 

Table 2.  Changes in Quality of Sleep 

Effect Test Interpretation Mean ± SD p-value Interpretation (α) 

Pre-test 
Good sleep quality 4.50 ± 0.707 

0.001* 0.05 
Poor sleep quality 9.32 ± 1.701 

Post-test 
Good sleep quality 4.24 ± 0.752 
Poor sleep quality 7.75 ± 2.363 

The Wilcoxon signed-rank test resulted in an Asymp. Sig. (two-tailed) of 0.001 with a Z 

statistic of −3, which indicates a statistically significant difference was observed in sleep quality 

scores, as determined by reviewing pre-test and post-test data from a group of respondents 

who had reported both pre-test and post-test PSQI scores. Of the 30 respondents evaluated, 28 

were found to have reduced PSQI scores, indicating an increase in sleep quality post-

intervention.  

Discussions 

The majority of the participants were classified as being in the young older age group. 

This is because there is a greater prevalence of younger healthy and active older adults 

compared to older old individuals within the community. Due to the effects of multimorbidity 

and dependence likely to be seen among older old, they are generally not as well represented 

in research and practice [17]. Interventions that require some level of physical activity and/or 

mobility, such as Hatha Yoga and Tandem Walking exercises, often require some minimum 

level of physical ability to participate. Thus, frail older adults or those with limited mobility 

may not be included [18]. Furthermore, other factors affect the recruitment of older adults, 

including differentials in mortality rates among older adults. As individuals become older, they 

become increasingly at risk of dying [19]. Thus, young older adults tend to be more frequently 
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present in populations engaged in active aging due to their generally stable physical conditions 

and functional capacities [20].  

Most of the participants in this research study were female. This finding aligns with 

both national and international demographic trends regarding female longevity and increased 

prevalence of older females compared to male counterparts [21]. As a result of higher female 

longevity than males through age and increased incidence of perimenopausal/menopausal 

disease due to reduced levels of estrogen and progesterone, this also leads to increased 

incidence of insomnia and poor sleep quality through nocturnal hot flashes, discomfort, and 

sleep fragmentation [22][23]. However, in contrast to this, older females often demonstrate 

stronger health-seeking behaviours/facilities and demonstrate a greater willingness to 

participate in health-related activities and services [24]. 

It was determined that the majority of the sample in this study had an ideal Body Mass 

Index (BMI). One explanation for this finding is the obesity paradox [25]. It has been shown 

that older persons who have a non-low BMI, but are of an ideal or slightly higher weight 

category, generally have better metabolic reserves and a decreased risk of having difficulty 

with activities of daily living than those who have a very low BMI [26]. It is also possible that 

the high proportion of people with an ideal BMI in this sample reflected better lifestyle choices 

and nutrition [27]. In addition to better lifestyle and nutritional choices, older persons who 

maintain more of their muscle mass and have better nutritional reserves are likely to see their 

BMI as being within the normal range and therefore do not experience significant under 

nutrition typically seen in the underweight population [28][29]. 

The vast majority of individuals enrolled in this study had diabetes mellitus. This result 

is in line with increasing trends for higher incidences of diabetes to occur in elderly 

populations due largely to age-related deterioration of pancreatic β cells and increasing levels 

of insulin resistance associated with an increase in life span due to improved lifestyles [30]. 

The increased number of individuals with diabetes may be attributed in part to recruitment 

from chronic disease management programs (such as Prolanis), thus indicating a combination 

of biological aging and environmental factors (e.g., urban living, nutrition, inactivity) as well as 

sampling bias. Similar to diabetes mellitus, many of the participants also had a diagnosis of 

hypertension; the presence of hypertension is common among older adults and can be 

attributed to vascular age and a change in compliance or elasticity of the arteries or a 

combination of these factors [31]. In addition, the presence of multimorbidity contributes to 

the increasing trend of people with diabetes and hypertension coexisting in older populations, 

as numerous overlapping risk factors, including metabolic changes, reduced physical activity, 

and chronic inflammation, are strong predictors of both hypertension and other chronic 

diseases in this age group [32]. 
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Sleep-related complications are extremely common in older individuals. There are 

numerous changes to the body and its functions that occurs during aging, including a decline 

of the amount of total sleep time, a decline in both slow-wave as well as REM sleep, and higher 

levels of sleep fragmentation due to the frequent waking in the middle of the night preventing 

them from obtaining complete recovery from their sleep, even though they may have had 

enough sleep hours [33]. Some of these changes can be attributed to both endogenous 

(hormones) and exogenous (circadian rhythms) changes that are experienced by older adults 

[34][35]. Additionally, health problems, comorbidity (having multiple diseases), physical 

decline, and chronic diseases are also related to the presence and occurrence of sleep problems 

in older adults. Older adults who have poor health status, limitations in mobility, memory 

problems, or chronic illnesses are more likely to suffer from insomnia, shorter periods of sleep, 

and daytime sleepiness [36]. Finally, with every passing year, and as the older adult grows 

older and older, their circadian phase shifts forward, causing them to go to sleep earlier and 

wake up earlier. This results in less, lighter, and less effective sleep at night [37][38]. 

The decline in Pittsburgh Sleep Quality Index (PSQI) scores after participating in the 

intervention indicates increased sleep duration, accelerated onset of sleep, and less nighttime 

waking. These changes are indicators of improved physiological functioning of the autonomic 

nervous system, which means an increase in parasympathetic functioning and decrease in 

sympathetic functioning will result in a more relaxed state of being, which is better suited for 

restful sleep [39]. 

The combination of Hatha Yoga and Tandem Walking exercise provides numerous 

benefits on both physical and psychological levels to increase overall sleep quality among 

elderly persons [40]. The Hatha Yoga method encourages mental relaxation through breathing 

practices, gentle stretching postures, and mindfulness meditation while at the same time 

enhancing both overall physical health and fitness through improved muscular strength, 

improved balance, enhanced circulation, and enhanced neuromuscular coordination with the 

addition of the Tandem Walking Exercise [41]. By combining the two methods, both will help 

maintain proper circadian rhythm stability, which is necessary to support optimal sleep 

patterns in elderly adults.  

Hatha Yoga benefits sleep quality through increased electrical activity of the 

parasympathetic nervous system resulting from prolonged periods of slow deep abdominal 

breathing, thus decreasing both heart rate and blood pressure, decreased levels of cortisol, and 

decreased stress response [42]. Furthermore, the Hatha Yoga practice has been shown to 

stimulate melatonin production, which is a major hormone involved in the regulation of the 

body's circadian rhythms. This increases both the time spent asleep and the aggregate amount 

of sleep per night [43]. Gentle stretching and holding yoga postures increases blood flow to 
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muscles that are tightened by stress, decrease muscle tension, and decrease stress hormone 

activity [44]. 

The exercise of tandem walking emphasizes postural control, balance, and 

coordination through the use of vestibular and proprioceptive systems. Tandem Walking is a 

structured walking activity that improves neuromuscular functioning, decreases muscle 

tension, and promotes relaxation after exercise, allowing for easier access to deep non-REM 

stages of sleep [45]. Exercise through walking improves psychological well-being by improving 

concentration, decreasing stress levels, and thereby resulting in improved sleep (lower 

cortisol levels) and improved sleep initiation. 

Through this combination of Hatha Yoga and Tandem Walking, participants receive 

both types of stimuli that can simultaneously reduce psychological stress, improve physical 

fitness levels, and produce a greater overall effect on sleep quality. The combined effect of 

these two mechanisms will decrease sympathetic dominance and increase parasympathetic 

regulation and ultimately produce an overall "holistic" relaxation response; therefore, users 

experience improved sleep onset and deeper sleeping patterns, which leads to an improved 

quality of sleep [46]. Supporting evidence shows how regular exercise using the modalities of 

relaxation will help to improve the physiology of the body involved with regulating sleep 

[47][48]. 

The improvement in PSQI scores for this study correlates to previous research which 

supports Hatha Yoga and Tandem Walking exercise to help improve the sleep quality in older 

adults. These studies have reported improvement in sleep efficiency, sleep latency, and PSQI 

scores following structured yoga-based exercise interventions [49][50] and structured 

walking programs [51]. These benefits are mediated through improved autonomic balance, 

increased homeostatic sleep pressure, enhanced circadian regulation, and reduced 

physiological hyperarousal [52]. 

Overall, the findings confirm that the combined Hatha Yoga and Tandem Walking 

exercise intervention is an effective, safe, and integrative non-pharmacological strategy for 

improving sleep quality among older adults by simultaneously targeting physiological, 

psychological, and neuroendocrine mechanisms. 

Conclusion 

In conclusion, our findings indicate that both Hatha Yoga and Tandem Walking training 

have a positive effect on the quality of sleep of the elderly population (older adults) in Malang, 

Indonesia, based on changes observed on the Pittsburgh Sleep Quality Index (PSQI) after 

participating in either training program. Combined training alone has resulted in significant 

improvements in four of the five main components measuring sleep, such as increased time 

spent asleep, improved efficiency of time in bed asleep to time spent awake in bed, decreased 
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latency to fall asleep, and decreased night-time disturbances. This suggests that both training 

programs may contribute to better quality sleep through mechanisms involving enhanced 

relaxation and regulation of the autonomic nervous system, improved postural stability due to 

better balance during tandem walking, and improvements in the physical functioning of the 

trained individuals. Thus, our data support the use of combined Hatha Yoga and Tandem 

Walking training as effective non-pharmacological sleep-enhancing strategies for older adults. 

Limitation and Suggestions 

The sample size utilized for this research was quite small, which limits the application 

of this research's results to the larger population of older adults. Furthermore, the sample 

consisted of older adults from only one geographical location in Malang City; thus, external 

validity is limited. Many subjects in the sample also had comorbidities, e.g., diabetes and 

hypertension, that could affect the quality of their sleep and were not examined in depth; 

therefore, they create confounding variables that were not accounted for. 
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