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ABSTRACT 

Physical activity and social interaction may be related to sleep quality in older 

adults. This study aimed to explore differences in sleep quality among older adults who 

performed exercise at elder clubs, older adults who exercised at home, and older adults 

who did not exercise, as well as identify factors associated with sleep quality in this 

population. The Symptom Management Model was adopted to guide this study. Using a 

cross-sectional correlational design, three groups of participants (60 persons per group) 

who met inclusion criteria were recruited from senior clubs and communities from Hat 

Yai District, Songkha Province, Thailand. The Kruskal-Wallis test was used to analyze 

the differences in sleep quality as measured by the Pittsburg Sleep Quality Index and the 

Insomnia Severity Index among three groups. Logistic regression was used to estimate 

the extent to which health conditions, pain, depressive symptoms, social connectedness 

(social network and social support), and self-reported physical activity predicted sleep 

quality. No significant differences in sleep quality scores were found among the three 

groups, although the non-exercise group reported scores indicating poorer sleep quality, 

compared to the other two groups. Sleep quality was associated with number of health 

conditions, pain level, depressive symptoms, social connectedness (social network), and 

physical activity. The results of the logistic regression analysis showed that pain and 

depressive symptoms were significant predictors of sleep quality when controlling for 

age, gender, education, and marital status. The findings suggest that exercising can 

positively influence sleep. Healthcare providers should evaluate sleep quality in older 

adults within the context of their physical and mental health, as well as their social 

connections.   
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Chapter One 

Introduction 

Introduction 

The growing aging population has become a global concern, including in 

Thailand. The World Health Organization (World Health Organization, 2015) reports that 

12 % (900 million) of the world’s population is age 60 or older, and this proportion of the 

population is expected to increase to 2 billion people by 2050. According to the census of 

the Thai population in 2016, the estimated number of older adults stands at 10 million 

(16% of the population), and if the current trends continue, this age group will exceed the 

number of children under 15 years of age within the next several years (Mahidol, 2016). 

More importantly, the proportion of Thai aging population is projected to reach 30% in 

2040 (The Nation Economic and the Social Development Board, 2015).  

Aging is associated with changes in all physiological processes that occur across 

the lifespan (World Health Organization, 2015). These changes can increase the risk of 

health conditions and affect individual’s physical function. One important bodily function 

affected by aging is sleep, which is fundamental to the overall health and well-being of a 

person (Scullin, 2015). Changes in sleep patterns that interfere with sleep quality increase 

with age (Ancoli-Israel, 2009). These changes include increased time spent falling asleep 

(sleep onset latency), increased nighttime awakenings, decreased total sleep time (sleep 

duration), and loss of sleep efficiency (percentage of time spent sleeping) (Alessi & 

Vitiello, 2011; Ohayon, Carskadon, Guilleminault, & Vitiello, 2004). Older adults most 

often complain of poor nighttime sleep and subsequently impaired daytime functioning 

(Rodriguez, Dzierzewski, & Alessi, 2015). As poor nighttime sleep causes feelings of 
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fatigue, it impacts physical, social, and psychological functioning in older adults 

(Deratnay & Sidani, 2013).    

Background 

Numerous research studies indicated that sleep problems or sleep disturbances are 

common in older adults (Foley, Ancoli-Israel, Britz, & Walsh, 2004; Ohayon & Partinen, 

2002; Rashid, Ong, & Eleanor Shu Yi, 2012; Rodriguez et al., 2015; Sukying, Bhokakul, 

& Udomsubpayakul, 2003). A survey of the National Sleep Foundation showed that 

nearly 50% of American older adults suffer from sleep problems (Foley et al., 2004). 

This number is congruent with the prevalence of sleep complaints in Asian countries, 

such as Taiwan and China, which ranged from 40% to 60% (Wu, Su, Fang, & Yeh 

Chang, 2012; Yang & Chiou, 2012). Sleep problems found in older adults include 

insomnia, periodic limp movements in sleep, obstructive sleep apnea, and restless legs 

syndrome (Crowley, 2011). Among these conditions, insomnia is the most common type 

of sleep problems found in older adults (Ancoli-Israel, 2009; Ohayon & Partinen, 2002). 

An epidemiological survey of over 40,000 Thai elders revealed a 46.7% prevalence of 

insomnia (Sukying et al., 2003). Of those respondents with insomnia, 33% experienced 

wakening earlier in the morning, 32.4% experienced frequent nighttime awakening, and 

30.3% experienced difficulty falling asleep.   

Multiple factors contribute to elders’ sleep problems. Several studies noted that 

the probability of having sleep problems was related to physical health status (Mazzotti, 

Guindalini, Sosa, Ferri, & Tufik, 2012; Peltzer, 2012). Researchers also emphasized the 

higher prevalence of poor sleep found in older adults with high number of comorbidities, 

more severe and multisite pain, and poor perceived health status (Ancoli-Israel, 2009; 
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Blågestad et al., 2012; Foley et al., 2004). McHugh, Casey, and Lawlor (2011) conducted 

a longitudinal study and found that feeling lonely can predict poor sleep quality at a two-

year follow-up. Likewise, older adults with higher depressive symptoms tend to report 

poorer sleep quality scores (Su, Huang, & Chou, 2004). Not only do these factors alter 

sleep quality, but also sedentary lifestyles and socio-demographic factors, such as female 

gender, low educational level, and not currently married, show a positive relationship 

with poor sleep complaints (Mazzotti et al., 2012; Ogunbode, Adebusoye, Olowookere, 

Owolabi, & Ogunniyi, 2014; Peltzer, 2012; Yang & Chiou, 2012).  

The impact of poor sleep quality in older adults is substantial. Some studies 

showed that poor sleep quality lowered physical function and increased risk of diabetes 

mellitus and heart disease (Gottlieb et al., 2005; Spira et al., 2012; Suzuki et al., 2009). 

Other studies revealed, older adults with poor nighttime sleep were three to four times 

more likely to suffer multiple falls than those with better sleep (Hill, Cumming, Lewis, 

Carrington, & Le Couteur, 2007; St George, Delbaere, Williams, & Lord, 2009). Not 

only does poor sleep quality negatively impact physical health, but it also impairs 

cognitive functions (Jirong, Changquan, Hongmei, & Bi-Rong, 2013; Sexton, Storsve, 

Walhovd, Johansen-Berg, & Fjell, 2014). Besides these studies, poor sleep was also 

found to accelerate the onset of depressive symptoms and anxiety (Jackson, Sztendur, 

Diamond, Byles, & Bruck, 2014). Additionally, older adults whose sleep duration was 

less than seven hours per night had a 16% higher risk of mortality compared to older 

adults whose sleep duration was longer than seven hours (Xiao, Keadle, Hollenbeck, & 

Matthews, 2014). Overall, helping older adults attain better sleep would benefit all-cause 

mortality and quality of life.  
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Physical activity has been recommended as an alternative and complementary 

approach to promote sleep. Numerous research studies have illustrated that exercising can 

improve sleep onset latency, sleep duration, sleep efficiency, and nighttime awakenings; 

in addition, it can lead to the decreased use of sleep medications (Montgomery & Dennis, 

2002; Reid et al., 2010; Roveda et al., 2011; Sherrill, Kotchou, & Quan, 1998; Shizheng 

et al., 2015). Experts posit that physical activity improves sleep through the mechanism 

of body homeostatic regulation and neurological stimuli that affect sleep-wake cycles and 

emotional status (Manzar, Sethi, & Hussain, 2012; Uchida et al., 2012). Mind-body 

exercises, such as Tai Chi and yoga, and non-mind-body exercises, such as endurance, 

walking, stretching, and resistance exercise, show significant benefits for sleep quality 

and are safe for older adults to practice independently at home (Buman, Hekler, King, & 

Bliwise, 2011; King et al., 2008; Kredlow, Capozzoli, Hearon, Calkins, & Otto, 2015; 

Shizheng et al., 2015) 

Although increasing physical activity in older adults is essential for good health, 

less than half of older adults (40%) worldwide engaged in regular physical activity (Belza 

& the Prevention Research Centers-Healthy Aging Research Network Physical Activity 

Conference Planning Workgroup, 2007). In Thailand, up to 60% of older adults routinely 

engaged in physical exercise, but only 20% met the national health policy goal of 

physical activity recommendation (Kraithaworn, Sirapo-ngam, Piaseu, Nityasuddhi, & 

Gretebeck, 2011). In recognition of older adults’ generally low activity levels, in 2005 the 

Thai government established the Healthy Thailand Project and created clubs in all sub-

districts to provide exercise programs and health promotion instruction (Jitapunkul & 

Wivatvanit, 2009). The importance of this was seen in a study that revealed that being 
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elder club members can significantly predict an increase in physical activity among older 

adults (Poolsawat, 2007).  

In addition to physical activity influencing sleep, some changes in the Thai social 

context may create additional factors related to poor sleep quality. These changes include 

a smaller family size, migration of young adults from rural areas to cities for work, and 

changes in living arrangement from living with children to living alone, all of which can 

affect social connectedness (Krishnakumar, Narine, Soonthorndhada, & Thianlai, 2015). 

Thanakwang (2008) highlighted the benefit of social connectedness or social connection 

as an aspect of kinship support that influenced an elderly person’s sense of well-being 

and a friendship network significantly encouraged health-promotion behaviors. Social 

connectedness also benefits elder’s physical and psychological well-being, healthy 

behaviors, and life satisfaction and can be enhanced by elder club participation (Cornwell 

& Laumann, 2015; Nyqvist, Forsman, Giuntoli, & Cattan, 2013; Thanakwang, 2008; 

Thanakwang & Soonthorndhada, 2011). Since strong social connectedness helps people 

stay active and promotes mental well-being, it may help older adults maintain good sleep. 

Although the positive outcomes of social connectedness have been described, 

information on the association between social connectedness and sleep quality is limited.       

A better understanding of the relationship between physical activity gained 

through the participation in elder clubs and sleep quality and the role that social 

connectedness has on sleep quality for older adults is needed to inform gerontological 

nursing practice in Thailand. This study seeks to determine whether sleep quality for 

older adults who perform exercise at elder clubs differs from older adults who exercise at 

home and those who do not regularly exercise, and whether social connectedness 
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influences sleep quality in Thai older population. The study’s findings will inform 

nursing knowledge about the potential benefits of exercise participation and social 

connectedness for sleep quality in older adults.  

Significance of the Study 

           This study will provide knowledge to benefit older adults, healthcare providers, 

and the Thai healthcare system regarding the role of physical activity and social 

connectedness on sleep quality. In particular, understanding the relationship between 

elder club exercise participation and sleep quality could inform healthcare for older adults 

in Thailand and guide future nursing practice that aims to support the importance of 

community exercise programs for sleep promotion. In addition, the study’s results will 

offer additional insights on the extent to which social connectedness is associated with 

better sleep quality and if differences exist for seniors who participate in elder club 

exercise programs compared to seniors who engage in home exercise programs and 

seniors who do not exercise regularly. This knowledge can be used as guidance for 

developing programs to promote sleep in older populations through the enhancement of 

social connectedness.  

Elder clubs are places where older adults join activities together. Therefore, those 

people can keep in frequent contact with each other and have more group interaction than 

those who exercise at home. There is evidence that social connectedness in older adults 

can be promoted by facilitating individuals’ connections through participation in leisure 

activities, such as engagement in exercise, sports, or religious activities (Toepoel, 2013). 

Activities arranged within elder clubs involve social interaction. Therefore, older adults 

who participate in elder club exercise programs may benefit from increased physical 
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activity levels and greater connection compared to older adults who do not attend elder 

clubs. Strong social connectedness is important for elder’s physical and psychological 

well-being, happiness, and life satisfaction (Cornwell & Laumann, 2015). Thus, staying 

in contact with friends through elder club activities may influence good sleep quality by 

preventing the feelings of loneliness or isolation and reducing depressive symptoms, all 

of which are potential precipitating factors of sleep problems in older adults.   

Specific Aims/Research Questions 

Four specific aims for the proposed study are as follows:  

1. Examine the differences in demographic variables (age, gender, educational 

level, marital status, and living status), health conditions, pain, depressive symptoms, 

social connectedness (social network and social support), and physical activity among 

Thai older adults who participate in an elder club exercise program compared to older 

adults who perform an exercise program at home and older adults who do not regularly 

exercise.  

Research question one: Are there differences in demographic variables, health 

conditions, pain, depressive symptoms, social connectedness, and physical activity 

among older adults who participate in an elder club exercise program, older adults who 

perform an exercise program at home, and older adults who do not regularly exercise?   

2. Examine the differences in sleep quality among Thai older adults who 

participate in an elder club exercise program compared to older adults who perform an 

exercise program at home and older adults who do not regularly exercise.   

Research question two: Are there differences in sleep quality among older adults 

who participate in an elder club exercise program, older adults who perform an exercise 
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program at home, and older adults who do not regularly exercise, controlling for 

covariates found to be significantly different (p < .10) in Aim 1?  

3. Determine the extent to which demographic variables, pain, depressive 

symptoms, health conditions, social connectedness (social network and social support), 

and physical activity are associated with sleep quality in Thai older adults.   

Research question three: What are the associations among demographic 

variables, pain, depressive symptoms, health conditions, social connectedness (social 

network and social support), physical activity, and sleep quality scores (Pittsburg Sleep 

Quality Index (PSQI) and Insomnia Severity Index (ISI)?  

4. Determine the extent to which pain, depressive symptoms, health conditions, 

social connectedness, and physical activity predict sleep quality in Thai older adults.   

Research question four: How well does the combination of pain, depressive 

symptoms, health conditions, social connectedness (social network and social support), 

and physical activity predict sleep quality when controlling for demographic variables 

(age, gender, educational level, and marital status)?   

Hypotheses 

Based on the research questions, this investigation tested the following 

hypotheses.   

H1: There are no differences in demographic variables, health conditions, pain, 

depressive symptoms, social connectedness (social network and social support), and 

physical activity (metabolic equivalence of task (MET)/week) among Thai older adults 

who participate in an elder club exercise program, older adults who perform an exercise 

program at home, and older adults who do not regularly exercise.   
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H2: Sleep quality scores, measured with the PSQI and the ISI, do not differ among 

older adults who participated in elder club exercise programs, older adults who 

performed an exercise program at home, and older adults who did not regularly exercise, 

controlling for covariates found to be significantly different (p < .10) in research question 

1.  

H3: Scores on the measures of demographic variables, pain, depressive symptoms, 

health conditions, social connectedness (social networks and social support), and physical 

activity (MET/week) will not be associated with sleep quality scores (PSQI and ISI).  

H4: After controlling for demographic variables, pain, depressive symptoms, 

health conditions, social connectedness (social network and social support), and physical 

activity cannot predict sleep quality scores (PSQI and ISI).    

Definition of Terms 

The variables used in the study are defined by the following terms.  

Demographic variables. Demographic variables refer to age, gender, educational 

level, marital status, and living status.    

Sleep disturbances. Sleep disturbances refer to changes in sleep quality, sleep 

quantity, and sleep patterns. Several terms in the literature that may be used 

interchangeably with sleep disturbances include sleep disorders, sleep problems, sleep 

difficulty, and sleep disruption.   

Physical activity behavior. Physical activity behavior refers to all body 

movements that result in energy expenditure. These activities include exercise activity, 

household activity, occupational activity, leisure time activities, and transportation. 
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Exercise habit. Exercise habit refers to action or practices with regard to exercise 

in which persons perform repeatedly and become everyday life’s behaviors. Exercise 

habit in the current study includes elder club exercise, home exercise, and non-regular 

exercise.   

Elder club exercise. Elder club exercise refers to the group of older adults who 

currently participate in an elder club exercise program at least twice a week, and they 

may or may not do additional exercise sessions at home. 

Home exercise. Home exercise refers to the group of older adults who currently 

perform an exercise program at home or other places (e.g., public parks or stadium) but 

not elder clubs who meet the minimum level of recommendation by the 2008 Physical 

Activity Guideline for Americans (Carlson, Fulton, Schoenborn, & Loustalot, 2010).  

Non-regular exercise.  Non-regular exercise refers to the group of older adults 

who may or may not perform an exercise program at home and do not meet the minimum 

level of recommendation by the 2008 Physical Activity Guideline for Americans.   

Elder club exercise program. Elder club exercise program is an exercise 

program offered by the local clubs of older adults in each Thai community. An exercise 

program within each club will combine at least one form of exercises, such as Tai Chi, 

yoga, aerobic exercise, or traditional exercises (e.g., Thai wand exercise, Norabic 

exercise, Thai traditional dance, Paslop dance, or fan dance). 

Social connectedness. Social connectedness is the interrelationship individuals 

have with others and their participation in community activities. The term of social 

connectedness in this study consists of two main aspects, including social network and 

social support.   
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Social network. Social network refers to the number of friends or neighbors and 

family member/relative older adults have a connection and relationship with over a 

period of time.  

Social support. Social support refers to social resources that older adults perceive 

to be available and actually help them or provide any support related to health and well-

being. The support older adults receive is from non-professionals including friends or 

neighborhoods and family members and relatives. 

Health and illness. Health and illness refer to medical and psychological 

conditions, including pain, depressive symptoms, and health conditions.   

Pain.  Pain refers to physical discomforts and feelings of suffering that 

individuals perceived and experienced over that past month. Perception and experiences 

of pain are multiple dimensions involving physiological function, mood, and social 

function (Blozik et al., 2007). Persons may report pain in terms of pain intensity, 

functional limitations, and mood changes because of pain.   

Depressive symptoms. Depressive symptoms refer to signs and symptoms with 

regard to affection, cognition, and somatic problems that persons perceived over the past 

week (Segal, Qualls, & Smyer, 2011). Participants’ responses include feelings of sadness 

or guilt, feelings of hopelessness, complaints of memory decline, loss of interest in daily 

activities, and fatigue.   

Health conditions. Health conditions refer to medical health problems commonly 

found in older adults, such as heart diseases, diabetes, cancer, stroke, lung disease, and 

arthritis.  
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Conclusion 

 Sleep disturbances commonly found in older adults are associated with multiple 

factors affected by age, including a number of comorbidities, pain intensity, the presence 

of depressive symptoms, and sedentary lifestyles. A lack of sleep can contribute to 

negative outcomes in various areas of older adult’s lives, such as increased risk of falls, 

impaired cognitive function, intensified medical health problems, and increased 

depressive symptoms. Researchers have suggested that exercise can improve sleep onset 

latency, sleep duration, sleep efficiency, and nighttime awakenings, along with reducing 

medication use. Moreover, since social connectedness is beneficial for elder’s physical 

and psychological well-being, social connectedness could also promote sleep quality. 

Hence, the combination of exercise participation and social interaction for older adults 

attending elder clubs may be associated with better sleep quality when compared to older 

adults who exercise at home and older adults who do not regularly exercise. This study 

may contribute to the understanding of the role of physical activity and social 

connectedness gained through elder club exercise participation on sleep quality in older 

adults.  
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Chapter Two 

Review of the Literature 

Chapter 2 will begin with a description of the theoretical framework adopted to 

frame the current study. Next, the relationships among the theoretical components will be 

applied to the scientific literature on older adults with sleep disturbances to describe the 

sleep-wake cycle and the disturbances in the normal sleep cycle with aging, sleep 

disturbances as a symptom experience in older adults, sleep management strategies, and 

sleep outcomes. Factors that may influence older adults’ symptom experience of sleep 

disturbances or sleep management will be proposed. Finally, this section will also 

describe the results of the author’s pilot study on sleep disturbances in Thai older adults.       

Theoretical Framework 

The Symptom Management Model (SMM) (Dodd et al., 2001) is used to guide 

the current study. The SMM has been used frequently as a basis for research related to 

symptom management and measured outcomes. Skelly, Leeman, Carlson, Soward, and 

Burns (2008)  applied this conceptual model to form a community-based intervention for 

self-management in older adults with diabetes. It was selected to guide the current study 

because the SMM clearly explains the interrelationship among the three main dimensions 

of the model, including symptom experience, symptom management strategies, and 

symptom outcomes. The current study examines the relationship among sleep 

disturbances as a symptom experience, exercise habits, and physical activity as symptom 

management strategies, and sleep quality as symptom outcomes. The theoretical 

framework as applied to this study is illustrated in Figure 2.1.   
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Figure 2.1 The SMM adopted for the current study 

According to the SMM, the first dimension is symptom experience. Persons 

perceive symptoms related to whether they notice a change from the way they feel or 

behave; following this, they evaluate and make decisions and judgements about the 

severity, cause, treatability, and the effects of symptoms on their lives (Dodd et al., 

2001). Given the symptom perception process, persons will react to their symptoms using 

physiological, psychological, and behavioral responses. As the symptom experience can 

change over time, it may be difficult for persons to detect it. The symptom does not need 

to be experienced by persons before initiating the symptom management strategy.   

The second dimension is symptom management strategies. Symptom 

management strategies are actions a person uses to prevent or delay consequences 
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regarding symptom’s effects (Dodd et al., 2001). Symptom management strategies can be 

biomedical, professional, or self-care strategies. Dodd et al. (2001) suggest specifying 

several aspects for designing, developing, and implementing strategies. These include the 

nature of strategies, persons who deliver strategies, place, time, and periods of strategy 

implementation. Strategies can be initiated before or after persons experience a symptom. 

The types of strategies persons will select depend on individual outcomes and other 

factors, such as personal, health, and environmental factors.   

The third dimension is symptom outcomes. Symptom experience and symptom 

management strategies yield symptom outcomes. Symptom outcomes consist of multiple 

forms that can be related to each other, including improved symptoms, gained 

competencies of self-care, improved functional and emotional status, and increased 

mobility and quality of life (Dodd et al., 2001). Regarding outcome assessment, the 

duration of evaluation varies depending on how long an intervention or a strategy takes to 

alleviate the symptom. Besides the duration of evaluation, adherence also potentially 

influences positive outcomes of symptom management strategies (Dodd et al., 2001). In 

this study, exercise is hypothesized to promote sleep if older adults perform exercise 

regularly. In addition, increasing levels of physical activity would have a positive 

relationship with sleep quality.      

The aforementioned three domains can be influenced by the contextual factors of 

person, health and illness, and environment (Dodd et al., 2001). First, personal factors 

refer to demographic, psychological, sociological, physiological, and developmental 

variables (i.e., levels of development or maturation) that all influence the way in which 

people view and respond to their symptom experiences. For instance, knowing that age-
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related changes in the normal sleep cycle can disturb sleep quality, some people accept 

that their sleep problems are a part of the normal aging process (Neikrug & Ancoli-Israel, 

2010; Rodriguez et al., 2015). 

Second, health and illness addressed by Dodd et al. (2001) refers to variables 

unique to individuals’ health conditions, along with risk factors, injuries, or disabilities. 

These variables may affect symptom experiences, management strategies, and symptom 

outcomes in different ways. For example, people with chronic pain may experience 

poorer nighttime sleep than those without chronic pain; they may choose to take medicine 

or listen to music rather than exercise to improve sleep.  

Finally, the environment is the context in which symptoms occur. The 

environment includes physical (home, work, and hospital), social (social support, social  

network, and interpersonal relationships), and cultural (beliefs, values, and practices 

unique to one’s identified ethic, racial, or religion groups) factors (Dodd et al., 2001). For 

example, low social network and social support may lead to inactivity and isolation. 

Beckett, Goldman, Weinstein, Lin, and Chuang (2002) found that infrequent contact with 

friends was significantly associated with poor health status and increased depressive 

symptoms. Similar findings have also been found in a study examining associations 

among social disconnectedness, social isolation, and physical and mental health in older 

adults (Cornwell & Waite, 2009). When exploring the nature of sleep conditions and 

related factors, Yao, Yu, Cheng, and Chen (2008) suggested that social network factors, 

particularly the relationships with relatives and friends, are important determinants of 

sleep quality in older adults.      
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To summarize from the model in Figure 1, exercising is the key strategy to 

promote sleep, even though older adults may or may not experience sleep disturbance 

symptoms before they engage in exercise sessions at elder clubs or perform exercise at 

home. Furthermore, engaging in elder club exercise sessions also offers older participants 

social activities and connectedness. Therefore, the study aims to identify whether 

physical activity alone or in combination with elder club-social interaction is associated 

with the outcome of sleep quality. Influencing factors of sleep quality in this study can be 

categorized into personal, health and illness, and environment. Personal factors include 

age, gender, educational level, marital status, and living status. Health and illness factors 

consist of pain, depressive symptoms, and the number of health conditions. The 

environmental factor is social connectedness, which includes the aspects of social 

network and social support.  

The Sleep-Wake Cycle and the Disturbances in the Normal Sleep Cycle with Aging  

The sleep-wake cycle. The sleep-wake cycle is controlled by a combination of 

homeostasis and circadian rhythms (National Sleep Foundation, 2006). Homeostasis is 

the process by which body balances internal systems such as blood pressure, body 

temperature, and acid-base balance to control the sleep-wake cycle (National Sleep 

Foundation, 2006). In particular, sleep homeostasis drives people to increase the need for 

sleep gradually from the time they awaken until a peak is reached in the late evening. The 

sleep drive thereby affects the amount of sleep a person needs each night. Although how 

this process occurs is unclear, some sleep experts postulate that the sleep-inducing 

neurotransmitter adenosine increases sleep drive (National Sleep Foundation, 2006).  



  

27 
 

Circadian rhythms, on the other hand, regulate the timing of sleep and 

wakefulness (Brown, Basheer, McKenna, Strecker, & McCarley, 2012; Vaz Fragoso & 

Gill, 2007). Circadian rhythms refer to the fluctuations of cyclic changes that occur over 

a 24-hour period, including body temperature, blood pressure, hormone levels, and sleep-

wake cycles (National Sleep Foundation, 2006). The circadian sleep-wake rhythm is the 

process by which the circadian peacemakers known as the biological clock, located in the 

suprachiasmatic nucleus of the hypothalamus, respond to external stimuli, such as the 

physical environment and social or work schedules (Crowley, 2011; Neikrug & Ancoli-

Israel, 2010). With respect to this process, people tend to sleep and wake up at almost the 

same time every day.  

Circadian sleep-wake rhythms in humans rely on physical environment factors as 

light and darkness that set the circadian clock and help to determine when people feel the 

need to wake up and go to sleep over 24 hours a day (National Sleep Foundation, 2006). 

Circadian sleep-wake rhythms also work in accordance with the variation of core body 

temperature. In particular, individuals experience a drop in core body temperature at 

night, which drives sleepiness; as morning approaches, the core body temperature rises, 

which causes people to wake up (Neikrug & Ancoli-Israel, 2010). In addition to physical 

environment factors, hormone secretion related to sleep drive, especially melatonin, 

influences circadian rhythms (Zisapel, 2001). The level of melatonin rises at night, which 

helps drive the need for sleep; it reaches the maximum level around 3 to 4 a.m. before 

declining in the daytime (Khullar, 2012). Thus, a decline in melatonin secretion levels 

and desynchronization with time cues, such as light and darkness, can also disrupt 

circadian sleep-wake cycles (Crowley, 2011). Because light exposure is necessary for the 
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timing of sleep and wakefulness, exposure to the normal cycle of light and darkness help 

maintain normal sleep-wake cycles (Millman, 2012). 

The normal sleep cycle consists of non-rapid eye movement (Non-REM) sleep 

and rapid eye movement (REM) sleep (National Sleep Foundation, 2006; Wolkove, 

Elkholy, Baltzan, & Palayew, 2007). Non-REM sleep is subdivided into four stages, 

which are grouped into light sleep and slow-wave sleep (SWS) or deep sleep. Light sleep 

consists of stage 1 and stage 2, and deep sleep is comprised of stage 3 and stage 4. Sleep 

progressively deepens from light sleep to deep sleep; in stage 4 of deep sleep, it is 

difficult for persons to be awakened (Saccomano, 2014).  

 The normal sleep-wake cycle runs from non-REM sleep to REM sleep (National 

Sleep Foundation, 2006; Saccomano, 2014; Wolkove et al., 2007). Each sleep cycle lasts 

about 90 to 120 minutes and repeats itself four to six times over the course of a night        

(National Sleep Foundation, 2006). About 75 to 80% of sleep cycles are spent in non-

REM sleep, with the additional 20 to 25% spent in REM sleep (Saccomano, 2014). 

Within a sleep cycle, more time is spent in deep sleep when first falling asleep (Nagel, 

Markie, Richards, & Taylor, 2003). As the night’s duration of sleep progresses, time 

spent in REM sleep constantly increases and non-REM sleep decreases, with stage 2 

predominating non-REM sleep (Colten & Altevogt, 2006). Although people spend more 

than 50% of sleep in non-REM sleep, deep sleep and REM sleep are important to good 

health and well-being.  

 Differences in physiology occur in each sleep stage. As people approach stage 

1, eyelids begin to drop with slow eye movements, and in stage 2, muscle activity, body 

movement, blood pressure, and heart rates decrease (Wolkove et al., 2007). Cortisol and 
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thyroid stimulating hormones decrease and body temperature and metabolic rate begin to 

drop (Izac, 2006). Deeper sleep (stage 3 and 4) presents with slow brain waves called 

delta waves (National Sleep Foundation, 2006). Growth and parathyroid hormone are 

secreted along with constantly decreasing metabolic rates, cerebral blood flow, heart and 

respiratory rates, and body temperature (Gooneratne & Vitiello, 2014; Izac, 2006). 

Research examining changes in sleep architecture relative to growth hormone suggested 

an association between decreased levels of growth hormone secretion and a decline in the 

non-REM sleep phase (Van Cauter, Leproult, & Plat, 2000).  

 In REM sleep, on the other hand, heart rate, respiratory rate, blood pressure, and  

brain activities increase (Gooneratne & Vitiello, 2014). Voluntary muscles are inhibited, 

and cerebral blood flow and metabolic rates drop continuously until they approach levels 

of the awake stage (Izac, 2006). However, neurotransmitters replenish during REM sleep, 

which organizes the neutral network for memory, learning, and problem solving (Brown 

et al., 2012; Saccomano, 2014). With regard to physiological changes in each stage of 

sleep, deep sleep and REM sleep are considered restorative stages where physiological, 

neurological, and hormonal restoration and repair occurs (Nagel et al., 2003). The normal 

sleep cycle and physical change in each sleep stage are presented in Figure 2.2.  
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Figure 2.2 The normal sleep cycle and physiological changes in each sleep stage 

Disturbances in the Sleep Cycle Related to Aging. Multiple reviews on research 

studies examining objective and subjective sleep certainly indicate changes in the normal 

sleep cycle and circadian rhythms that gradually occur with advanced age (Ancoli-Israel, 

2005; Crowley, 2011; Gooneratne & Vitiello, 2014; Vaz Fragoso & Gill, 2007). Age-

related changes in the normal sleep cycles can reflect both a weakening of the sleep-

promoting process and a strengthening of the wake-promoting process (Putilov, Munch, 

& Cajochen, 2013). A meta-analysis of 64 sleep studies published between 1960 and 

2003 in more than 35,000 healthy participants from childhood to old age provides 

multiple profound aspects of age-related changes in sleep architecture (Ohayon et al., 
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2004). The results show that older adults spend longer time in light sleep (stage 1 and 2) 

and less time in deep sleep (stage 3 and 4) and REM sleep than do younger adults. Van 

Cauter et al. (2000) conducted an experimental study in which healthy participants were 

admitted in a three night sleep laboratory and found a significant decrease in the 

percentage of deep sleep from 18.9 % (SD =1.3) in early adulthood (age 18-25 years) to 

3.4% (SD = 1.0) at the midlife (age 38-50 years), and then remained unchanged. Time 

spent in REM sleep, on the contrary, decreased by 10 minutes in every decade after age 

60 years old. Reduced deep sleep and REM sleep are due in part to the increasing 

proportion of time spent in light sleep that makes older adults wake easily after sleep 

onset or awaken during the night (Millman, 2012). Changes in the normal sleep cycle are 

presented in Figure 2.3.  

   

 

 

 

 

 

 

 

 

 

 

Figure 2.3 Changes in the normal sleep cycle from young adults to older adults   
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  Alterations in the normal sleep cycles and circadian rhythms are reflected by 

multiple changes in sleep parameters as measured by polysomnography or actigraphy.   

In a sample of healthy individuals, sleep duration slightly decreased from young adults 

(6.5 – 8.5 hours a night) to older ages (5 – 7 hours a night) and remained unchanged after 

age 60 (Ohayon et al., 2004). However, a survey of 2,000 U.S. adults revealed that short 

sleep duration was more common in young adults aged 20 – 59 years than in older adults 

ages older than 60 (Centers for Disease Control and Prevention, 2011). In the same 

fashion with sleep duration, sleep efficiency, used to indicate sleep quality, constantly 

decreased with age (Ohayon et al., 2004). These findings are congruent with the 

conclusion drawn by Li et al. (2013), which found that older participants age 80 or over 

reported a lower percentage of sleep efficiency than participants aged 60 – 69.    

 Sleep latency and awakening during the night increase with age (Crowley, 2011; 

Neikrug & Ancoli-Israel, 2010; Rodriguez et al., 2015). The same study in rural Chinese 

older adults indicated that the 60 to 69, 70 to 79, and over 80 age groups’ self-reported 

sleep latency were 34.74 (SD =28.64), 39.18 (SD=29.22), and 42.35 (SD= 37.01) 

minutes, respectively (Li et al., 2013). Regarding the longest time spent falling asleep, 

people aged 80 and over are most likely to live with sleep difficulties rather than those 

who are younger than 80 years old. In addition, Crowley (2011) asserted that as people 

age, sleep fragments also increase that make older adults frequently awake during the 

night. In accordance with this evidence, a meta-analysis exploring changes in sleep over 

the lifespan showed that after the age of 30, people spent longer time wakening after 

sleep onset by 10 minutes per a decade (Ohayon et al., 2004). Regarding this change, 
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disturbances in sleep can start when people move into middle age and tend to increase 

when people get older.     

 Growing evidence also suggests an alteration of circadian rhythms that partly 

accounts for the disruption in the normal sleep cycles (Ancoli-Israel, 2005; Crowley, 

2011; Espiritu, 2008; Neikrug & Ancoli-Israel, 2010). A possible reason is that circadian 

rhythms become weaker and desynchronized with age (Neikrug & Ancoli-Israel, 2010; 

Saccomano, 2014). Münch et al. (2005) explored circadian rhythms in young and older 

healthy participants. Participants were asked to stay in a sleep laboratory under controlled 

conditions of sleep-wake duration, light, meals, and water for 40 hours. The findings 

showed an increasing weaker circadian arousal signal with age, based on increased 

occurrences of sleep during the wake maintenance and higher subjective sleepiness 

ratings in the late afternoon and evening in the older group (Münch et al., 2005).  

 In conclusion, sleep-wake cycles in humans are controlled by the mechanism of 

homeostasis and circadian rhythms. The normal sleep-wake cycle consists of two 

components, which are non-REM sleep and REM sleep. Non-REM sleep is comprised of 

four sub-stages: light sleep (stage1 and stage 2) and deep sleep (stage 3 and stage 4). This 

normal sleep cycle runs from Non-REM sleep to REM sleep and repeats itself throughout 

a full night’s sleep. Age-related disturbances in the normal sleep cycle and circadian 

rhythms include longer time spent in the light sleep and less time spent in the deep sleep 

and REM sleep. With these alterations, sleep latency and frequency of awakening after 

sleep onset increase while sleep duration and sleep efficiency decrease. Given these 

changes, older adults are more likely than young adults to experience sleep disturbances.  
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Sleep Disturbances as a Symptom Experience   

 Sleep disturbances are defined as changes in sleep quality, sleep quantity, and 

sleep patterns (Krystal & Edinger, 2008). However, experiences in sleep disturbances 

may differ among individuals based on how they perceive and evaluate their sleep 

conditions. Buysse, Reynolds, Monk, Berman, and Kupfer (1989) have explained sleep 

disturbance as a complex phenomenon that is difficult to define and measure objectively. 

Harvey, Stinson, Whitaker, Moskovitz, and Virk (2008) explored the subjective meaning 

of sleep quality in older adults and suggested that older participants with or without sleep 

conditions judged their sleep quality by feeling rested and restored on waking as well as 

feeling alert throughout the day. This study also highlights other perceptions of sleep 

quality for older adults whose scores indicated poor sleep, including how well they sleep, 

and how often they awake during the night (Harvey et al., 2008). Likewise, Chen, Waite, 

Kurina, et al. (2015) found that in older adults, short sleep time was a significant 

predictor of perceived sleep disturbances. Importantly, older adults who experienced 

earlier morning awakenings were more likely to feel unrested upon waking up than those 

who did not (Mazzotti et al., 2012).  

 Sleep disturbances have been linked to daytime sleepiness (Ohayon, 2008). 

Chung (2005) examined a relationship of poor sleep conditions and sleepiness in daytime 

and suggested that participants who had short sleep duration or insufficient sleep at night 

will also experience sleepiness in the following day. In line with the first study, short 

sleep duration and poor perceived sleep quality were found to be the potential predictor 

of increased sleepiness (Liu et al., 2000). However, Pilcher, Schoeling, and Prosansky 

(2000) conducted a research study to determine to what extent self-reported sleep habits 
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can predict subjective sleepiness, and their findings indicated that sleep quality was a 

better predictor of participants' sleepiness than sleep quantity. Other sleep disturbances 

have been found to increase self-reported daytime sleepiness, including difficulty falling 

asleep, difficulty maintaining sleep, and early morning awakening at least three times per 

week over the past month (Hara et al., 2011).  

 Older adults experience a variety of sleep conditions and one of the most common 

sleep conditions is insomnia (Ancoli-Israel, 2005, 2009; Crowley, 2011; Rodriguez et al., 

2015; Sateia, 2014). Insomnia is defined by experiences with difficulties of sleep 

initiation and sleep maintenance, early morning awakenings, and daytime dysfunction 

(feeling unrested and daytime sleepiness) at least three nights per week for three months 

(Sateia, 2014). Data from the 2003 National Sleep Foundation’s annual Sleep in America 

poll found that up to 50 % of older participants had complaints with insomnia symptoms 

(Foley et al., 2004). This number is higher than the prevalence of insomnia symptoms 

found in Asian countries like China, which was 32.9 % (Liu & Liu, 2005). Another cross-

sectional study in Nigerian older adults found that 27% of more than 800 participants 

experienced at least one condition of insomnia every night for more than two weeks 

(Ogunbode et al., 2014). However, in Thailand, Sukying et al. (2003) conducted a 

national sleep survey in over 40,000 older participants and found that 46.7% had trouble 

with insomnia conditions (Sukying et al., 2003). 

 Sleep disturbances can be problematic. In other words, as a result of sleep 

disturbances or poor sleep quality, older adults increase their likelihood of experiencing 

negative consequences on various aspects of their lives, including physical, 

psychological, cognitive, and social function. Specifically, insufficient sleep has been 
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linked to increased risk of chronic health problems, including diabetes and cardiovascular 

diseases (Arora et al., 2011; Gottlieb et al., 2005; Iftikhar et al., 2015; Sampaio, Sewo 

Sampaio, Yamada, Tsuboyama, & Arai, 2014; Strand et al., 2015). Improving sleep 

quality, in turn, has the potential to reduce the biomarkers that cause metabolic and 

cardiovascular diseases (Carroll et al., 2015). Also, sleep disturbances can be a major 

cause of physical fatigue that results in diminished physical function and participation in 

social events (Deratnay & Sidani, 2013; Lee et al., 2013). Some studies demonstrated that 

older adults with poor sleep quality had a higher frequency of falls than those with better 

sleep quality (Hill et al., 2007; Kawamoto & Doi, 2002; Mesas, López-García, & 

Rodríguez-Artalejo, 2011).  

 Evidence also shows that older adults with sleep disturbances can experience 

impaired cognitive function or dementia, especially for those whose sleep duration is less 

than five hours or more than nine hours per night (Cricco, Simonsick, & Foley, 2001; 

Miyata et al., 2013). Jirong et al. (2013) emphasized that older adults with poor sleep 

quality were 1.76 times more likely to develop a cognitive impairment than those with 

good sleep quality. A decline in cognitive function may be caused by insufficient sleep 

that contributes to increased atrophy in brain structures (Sexton et al., 2014). In addition 

to these consequences of sleep disturbances, poor sleep quality can predict poor 

psychological well-being (Hanson & Ruthig, 2012). Similarly, results from a longitudinal 

study exploring the impact of sleep difficulties on psychological consequences indicated 

that poor sleep could precede the onset of anxiety and depression (Jackson et al., 2014).   
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Sleep Management Strategies  

 From a SMM perspective, the symptom experience of sleep disturbances may 

lead older adults to try various strategies to improve their quality of sleep. Some people, 

however, may perform strategies to promote sleep before they experience their sleep 

problems. As in the proposed study, physical activity and social connectedness gained 

though exercise club participation may be related to sleep quality in older adults. 

Exercising has been known for its physical, psychological, and social benefits for all age 

groups. As such, older adults who engage in exercise programs at elder clubs may gain 

more physical activity levels and connections with friends or others than those who do 

not participate. These benefits may further promote their sleep. Thus, this section 

provides a definition of physical activity, a summary of physical activity practices in 

older adults, and a review of physical activity effects on sleep quality in older adults.   

Definition of physical activity and practicing in older adults. Physical activity 

refers to any form of movement that results in energy expenditure and includes all 

activities of daily living (Chennaoui, Arnal, Sauvet, & Léger, 2015). Physical activity 

consists of four components: leisure-time physical activity, occupational physical 

activity, household physical activity, and transportation physical activity (Fei, Norman, & 

While, 2013). Of all the components, leisure-time activity or physical exercise is 

commonly used as a criterion for physical activity recommendations. Increased physical 

activity benefits older adults by enhancing physical function, reducing the risk of chronic 

diseases, and improving mental health  and the quality of life (Binhosen et al., 2003; 

Haight, Tager, Sternfeld, Satariano, & van der Laan, 2005; Hui & Rubenstein, 2006).  
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 The 2008 Physical Activity Guidelines for Americans recommend that adults 

should participate in moderate-intensity activity for at least 150 minutes per week (as 

aerobically active) to obtain substantial health benefıts and more than 300 minutes per 

week (as highly active) to obtain more extensive health benefıts (Carlson, 2010). 

However, less than half of older adults (31.1%) worldwide are physically active (Hallal et 

al., 2012). A systematic review of 53 studies on physical activity in older adults 

published from 1999 - 2011 indicated a substantial numbers of older adults did not 

engage in physical activity to promote their health, and the lowest percentage was found 

in Asian countries (Fei et al., 2013). In Thailand, although almost 60 % of older adults 

routinely engaged in physical activity, only 20% met the national health policy goal of 

physical activity recommendation (Kraithaworn et al., 2011). In recognition of older 

adults’ generally low activity levels, the Thai government has established the Healthy 

Thailand Project and created clubs in all sub-districts to provide exercise programs and 

health promotion instruction since 2005 (Jitapunkul & Wivatvanit, 2009). Participation in 

exercise sessions and other recreation activities helps older adults increase their level of  

physical activity (Poolsawat, 2007).         

The effect of physical activity and physical exercise on sleep outcomes. 

Physical activity has a positive relationship with sleep quality. A large body of research 

has examined physical activity as a predictor of sleep disturbances and found that as 

physical activity levels increase, sleep disturbances or poor sleep quality tend to improve 

(Chiu-Yueh & Ai-Fu, 2012; Foley et al., 2004; Holfeld & Ruthig, 2014; Inoue et al., 

2013; Mazzotti et al., 2012; Wu et al., 2012). In contrast, older adults with sedentary 

lifestyles reported higher insomnia symptoms than those with active lifestyles (Chiu-
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Yueh & Ai-Fu, 2012; Ogunbode et al., 2014). In addition to physical activity influencing 

sleep quality, Holfeld and Ruthig (2014) suggested that sleep quality contributed to older 

adults’ levels of physical activity because better sleep quality promoted more physical 

activity and poorer sleep quality predicted less physical activity. Good sleep quality and 

high sleep efficiency can also predict greater daily activity counts or higher physical 

activity behaviors for the following day (Dzierzewski et al., 2015; Lambiase, Gabriel, 

Kuller, & Matthews, 2013). Baron, Reid, and Zee (2013) found that short sleep duration 

and feelings of sleepiness can interfere with participation in exercise sessions. Some 

sleep experts have explained that poor sleep quality or sleep disturbances interfere with 

alertness, vitality, and mood state, and contributes to perceptions of greater exertion 

during exercise, which decreases maximal levels of performance (Chennaoui et al., 

2015). In brief, the relationship between physical activity and sleep quality is 

bidirectional.  

 Increased levels of physical activities can improve sleep outcomes. For over a 

decade, numerous experimental design studies have examined the effect of physical 

activity on sleep in older adults through exercise participation (Bloch, 2014; Erlacher, 

Erlacher, & Schredl, 2015; Gebhart, Erlacher, & Schredl, 2011; Khamrani, Shams, 

Dehkordi, & Mohajeri, 2014; King, Oman, Brassington, Bilwise, & Haskell, 1997; Pa et 

al., 2014; Wang & Youngstedt, 2014). Kredlow et al. (2015) conducted a recent meta-

analysis of 66 studied published from 1991 to 2013 to examine the effect of physical 

activity on sleep in healthy adults. Results from this study highlighted the benefit of both 

acute exercise as defined by exercise of less than one week’s duration and regular 

exercise as indicated by equal or more than one week of exercise participation on a 
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variety area of sleep outcomes. Individuals who participated in acute exercise had a small 

to medium improvement in sleep latency, total sleep time, sleep efficiency, and duration 

of the deep sleep stage (Kredlow et al., 2015). However, positive changes in sleep 

outcomes of acute exercise among good sleepers may be limited due to ceiling and floor 

effects (Passos, Poyares, Santana, Tufik, & Mello, 2012). Study participants who 

performed regular exercise at a medium-high level had a greater improvement in almost 

all components of sleep outcome measures than control participants who did not exercise 

(Kredlow et al., 2015). These positive sleep outcomes included sleep latency, sleep 

duration, sleep efficiency, numbers of nighttime awakenings, daytime sleepiness, and 

overall sleep quality. Accordingly, it is plausible that the benefits of exercise for sleep 

can be recognized immediately, with exercise influencing an acute positive outcome on 

many important aspects of sleep.  

 Exercise has been suggested as a preventive technique and an alternative 

treatment for long-term sleep conditions, particularly for chronic insomnia. A cross-

sectional, longitudinal study of over 10,000 community-dwelling Chinese older adults 

provides important findings that support the benefits of exercise on insomnia prevention 

(Inoue et al., 2013). All studied participants were asked to report both insomnia 

symptoms and the days a week when they spent 30 minutes or more on each physical 

activity at the study’s baseline and at a 3-year follow-up to the study. The results 

demonstrated that habitual exercise was related to a lower prevalence of insomnia (Inoue 

et al., 2013). Another study examining the effects of  exercise on chronic insomnia 

showed that performing long-term exercise (12 weeks to 12 months) effectively reduced 

insomnia symptoms and other sleep complaints; exercise presented similar effectiveness 
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when compared with a long-term pharmacological treatment (1 to 8 weeks) (Passos et al., 

2012).  

 Although how physical activity or exercise influences sleep is inconclusive, 

several systematic review studies have explained the effect of physical activity or 

exercise on sleep by multiple pathways (Chennaoui et al., 2015; Passos et al., 2012; 

Uchida et al., 2012). Those pathways can be classified into acute and chronic effects. 

Acute effects of exercise involve the central nervous system (CNS) of sleep, 

thermoregulatory, and mood (Passos et al., 2012; Uchida et al., 2012). First of all, 

exercise affects the central nervous system (CNS) of sleep by increasing time spent in the 

slow wave sleep (stage 3 and 4) during the corresponding night (Kredlow et al., 2015). 

Second, increases in core body temperatures resulted from exercising can facilitate sleep 

due to the activation of heat dissipation mechanisms that are controlled by the 

hypothalamus (Passos et al., 2012). Last, exercise has beneficial effects on mood by 

reducing anxiety symptoms (Herring, O’Connor, & Dishman, 2010). Since anxiety is an 

important factor leading to sleep disturbances, exercise promotes sleep through mood 

control.   

 Similar to the acute effects of exercise, strong evidence supports that exercise 

influences mood control by reducing depressive symptoms along with improving sleep 

quality (Gebhart et al., 2011; Lo & Lee, 2014; Passos et al., 2012; Reid et al., 2010). In 

addition to mood effects, long-term or regular exercise induces endocrine function by 

increasing the amount of daily growth hormone release that might directly affect sleep 

quality; a greater change in levels of growth hormone has been found in those who have 

regular exercise (Uchida et al., 2012). Also, long-term exercise may indirectly influence 
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sleep by increasing changes in somatic functions that include long-term improvements in 

body composition, basic metabolic rate, cardiac function, glycemic control, and immune 

function (Uchida et al., 2012). All changes are related to a decrease in the risk of chronic 

health problems, and that change further prevents sleep disturbances.     

Exercise that promotes sleep in older adults may be influenced by the type, 

intensity, and duration or time of exercise.  

  Types of exercise. Various types of exercise that promote sleep and are safe for 

older adults can be categorized into two groups regarding whether mindfulness 

components are combined: mind-body exercise and non-mind-body exercise (King et al., 

2008; Kredlow et al., 2015; Shizheng et al., 2015). Mind-body exercise or mindfulness-

based training for physical activity is illustrated as Tai Chi, qigong, yoga, and Pilates 

(Kennedy & Resnick, 2015). Tai Chi is a common form of traditional Chinese mind-body 

exercise used for sleep promotion in older adults (Irwin, Olmstead, & Motivala, 2008; Lo 

& Lee, 2014; Taboonpong, Puthsri, Kong-In, & Saejew, 2008). A meta-analysis of the 

effect of Tai Chi on sleep showed that it has a beneficial effect on sleep quality in older 

adults by increasing overall sleep quality, sleep duration, and sleep efficiency, as well as 

decreasing sleep latency and daytime fatigue (Du et al., 2015). Importantly, greater 

improvements of sleep outcomes were seen in older adults whose initial scores indicated 

poor sleep quality than those with better sleep quality (Irwin et al., 2008). Moreover, 

participants who performed Tai Chi reported sleep latency of 18 minutes less per night 

and sleep duration of 48 minutes more per night from the baseline; they also reported an 

improvement in daytime sleepiness (Li et al., 2004).  



  

43 
 

 The other form of exercise is non-mind-body exercise or non-mindfulness based 

training for physical activity. In sleep literature, non-mind-body exercise adopted to 

promote elder’s sleep quality may take multiple forms, including aerobics (brisk walking, 

stationary bicycle, and treadmill), strength, and stretching exercises (Erlacher, Erlacher, 

Schredl, 2015; Roveda et al., 2011; Shams, Kamrani, Dehkordi, & Mohajeri, 2013; Yang, 

Ho, Chen, & Chien, 2012). Previous studies provide evidence of the benefits of non-

mind-body exercise for both objective sleep outcomes and subjective sleep quality 

(Flausino, Da Silva Prado, De Queiroz, Tufik, & De Mello, 2012; Shams et al., 2013; 

Wang & Youngstedt, 2014). To study objective sleep outcomes, Buman, Hekler, Bliwise, 

and King (2011) conducted a randomized controlled trial among initially underactive 

participants (age 55–79 years) with mild-moderate sleep disturbances. All participants 

were asked to join in a 12-month long program of brisk walking and aerobic movement. 

Results showed participants had significant improvements in sleep quality by decreasing 

time spent in stage 1 - 2 and number of awakenings during the night; the study also found 

participants has increased sleep efficiency (Buman, et al., 2011).  

 Similarly, in a quasi-experimental study older participants who performed a 12-

month aerobic exercise reported significantly improved quality of sleep, more adequate 

sleep time or sleep duration, and decreased daytime sleepiness (Hang & Jiaojiao, 2013). 

These findings are in line with another randomized controlled trial of a 16-week aerobic 

exercise plus sleep hygiene education program for inactive older adults with insomnia; 

this study found better self-reported sleep quality and longer sleep duration after 

completing the exercise program (Reid et al., 2010). When comparing bicycling and 

running, bicycling resulted in a significantly moderate beneficial effect on the slow wave 
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sleep after a single bout of exercise (d = 0.49, p = .04), while running resulted in a non-

significant effect (d = -0.04, p = .71) (Kredlow et al., 2015). Kredlow et al. also found the 

effect size for non-mind-body exercise on sleep quality (d = 0.48) was smaller than that 

of mind-body exercise (d = 0.98), but the difference between these two groups was not 

significant (Q = 3.37, df = 1, p = .07).   

 Although many exercise forms for the elderly exist, those aforementioned 

exercises are often culturally based exercise like Tai Chi while others are general forms 

of exercise, such as walking, bicycling, and treadmill. The enhancement of exercise of 

older adults should be adjusted according to cultural context, tradition, and needs in order 

that  the exercise can be included as part of habitual activities to make it easy for older 

adults to participate (Janyacharoen, Laophosri, Kanpittaya, Auvichayapat, & 

Sawanyawisuth, 2013). Thus, in Thailand, several other cultural-based exercises have 

been applied to promote health and well-being for the elderly, including Thai wand 

exercise and traditional dance.  

 One type of cultural-based exercise is the Thai wand exercise, a form of exercise 

that utilizes a wand for a series of exercises in which flexibility, endurance, balance, and 

diaphragmatic breathing exercise are combined (Wichitsranoi, Pilarit, Klomkamonl, 

Ploynamngern, & Wongsathikun, 2011). The intensity of this exercise can be increased 

by lifting the wand in an upper limb exercise or decreased by using the wand to support 

the body (Peungsuwan et al., 2014). Another type of cultural-based exercise is traditional 

dance, which is considered an aerobic exercise and is similar to Tai Chi but is more 

complex with posture expectations and  a focus on coordination (Peungsuwan et al., 

2014). Traditional dance that is popular among Thai elders includes Norabic exercise 
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(dancing with Southern music) (Tantipongwiwat & Kong-In, 2012), Thai traditional 

dance (a slow continuous dance with Thai classical music with consistent rhythms) 

(Janyacharoen et al., 2013), and Paslop dance (Laos’s traditional dancing in which 

walking and twisting patterns of movement are combined with music) (Kanhachon, 

Boonprakob, Wanpen, & Boontha, 2014). 

 Previous studies have emphasized that traditional exercises such as the Thai wand 

exercise increase muscle strength, endurance, and flexibility (Jarupunt, Paokanha, 

Subgranon, & Piputvawanicha, 2011; Peungsuwan et al., 2014). Moreover, in a study of a 

45-minute Paslop dance, participants who performed this exercise three times per week 

for four weeks reported similar improvements in body balance and core muscle strength 

as participants who performed the specific stabilizing exercise (Kanhachon et al., 2014). 

According to a study of older adults who practiced Norabic exercise, the results displayed 

a significant increase in physical fitness, cardiopulmonary endurance, and flexibility after 

completing the program (Tantipongwiwat & Kong-In, 2012). Not only did traditional 

exercises improve physical performance in Tantipongwiwat and Kong-In’s (2012) study, 

practicing the Thai wand exercise reduced depressive symptoms in Jarupunt et al.’s 

(2011) experimental study of nursing home residents. Since depression and physical 

health status may contribute to sleep disturbances in older adults, traditional exercise 

could help older adults gain better sleep quality.   

 Intensity of exercise. Intensity of exercise is classified into three levels based on 

the metabolic equivalence of task (MET) that includes low or light-intensity exercise 

(MET < 3), moderate-intensity exercise (MET = 3 – 5.9), and high or vigorous-intensity 

exercise (MET ≥ 6) (Stewart et al., 2001). Recent studies of the sleep-promotion effect of 
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exercise in older adults have focused on exercise of moderate intensity (Gebhart et al., 

2011; Lo & Lee, 2014; Shams et al., 2013; Yang et al., 2012). These studies suggested 

that the influence of exercise on sleep quality varies with regard to intensity of exercise. 

Wang and Youngstedt (2014) investigated the effect of light and moderate intensity 

exercise on sleep in older female participants with sedentary lifestyles and found a 

significant improvement in wake time after sleep onset and number of awakenings after 

moderate-intensity aerobic exercise. Although no significant differences in sleep 

parameters after light intensity aerobic exercise were found in this study, the values of 

theses parameters were between those after the moderate intensity exercise and those 

without exercise (Wang & Youngstedt, 2014). These results support a greater sleep-

promoting effect of moderate intensity aerobic exercise that has been found in male older 

participants (Shams et al., 2013). On the other hand, the benefits of high intensity 

exercise for better sleep in older adults are inconclusive (Kredlow et al., 2015). 

Specifically, one randomized controlled trial found little impact from high intensity 

physical resistance exercise on sleep outcomes regarding increasing total sleep time and 

sleep efficiency (Richards et al., 2011).  

Duration and time of exercise. Previous research studies carried out sleep 

benefits’ exercise protocols that differ in durations of exercise. This refers to duration of 

bouts in minutes, days per week, and total number of weeks. Mind-body exercise 

programs that appear to benefit sleep had frequencies varying from 3 to 5 times per week 

with durations of 20 to 25 minutes and  40 to 60 minutes per session (Hosseini, Esfirizi, 

Marandi, & Rezaie, 2011; Irwin et al., 2014; Li et al., 2004; Taboonpong et al., 2008). 

Non-mind-body exercise, however, appears to improve sleep when exercise exceeded 45 
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minutes per session with frequencies of 3 to 5 times per week (Buman, Hekler, Bliwise, 

et al., 2011; Gebhart et al., 2011; Richards et al., 2011). Other studies ascertained initial 

improvement of sleep outcomes after one week of exercise (Kredlow et al., 2015; Roveda 

et al., 2011), while yet other studies carried out exercise interventions lasting for 10 

weeks to12 months (Buman, et al., 2011; Reid et al., 2010; Zong-Yan, Wen-Chyuan 

Chen, & Huei-Jhen, 2014).  

A meta-analysis examining the effect of acute and regular exercise on sleep, range 

of sleep outcomes, and moderator variables highlights several areas of sleep benefits with 

regard to exercise duration (Kredlow et al., 2015). First, acute exercise has a moderate 

beneficial effect on sleep duration, sleep latency, slow wave sleep, and REM sleep, yet 

these similar effects were not found in regular exercise except for the outcome of sleep 

latency. Second, the duration of individual exercise bouts in minutes significantly 

moderated the effect of regular exercise on sleep latency (B = 0.037, SE = 0.02, p = .02), 

and the total number of weeks moderated the effects on sleep duration (B = -0.01, SE = 

0.00, p = .04). Last, time of day in which exercise was performed relative to the bedtime 

moderated the effect of exercise on sleep. Exercising less than three hours before bedtime 

decreased wake time after sleep onset, but it did not show significant effects on sleep 

duration, sleep latency, and sleep efficiency. This evidence fails to support the previous 

literature review that exercise completed within four hours before bed increased sleep 

duration (Youngstedt, 2005). Moreover, Flausino et al.’s study (2010) asserted that 

exercise performed less than three hours before sleep improved sleep efficiency and time 

spent in REM sleep, as well as decreases time spent in stage 1 sleep and wake time after 

sleep onset.   
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Factors that Influence Symptom Experience or Management Strategies 

Symptom experiences of sleep disturbances or management strategies may be 

influenced by many factors, including demographic factors, health and illness, and social 

connectedness.   

Demographic factors.  

Age. Scientific and clinical research on sleep consistently finds that sleep 

disturbances increase with age (Crowley, 2011; Neikrug & Ancoli-Israel, 2010; 

Rodriguez et al., 2015). Age affects changes in sleep architecture and circadian rhythms 

as explained in the previous section. As a result, older adults are more likely to 

experience poor sleep quality, including decreased total sleep time, diminished sleep 

efficiency, and increased time spent awake at night (Ancoli-Israel, 2005; Gooneratne & 

Vitiello, 2014; Ohayon et al., 2004; Park, Yoo, & Bae, 2013). This continues as people 

age further, as noted in a current research study in Chinese older adults that found among 

people age 60 years old and older, those who were older than 80 years experienced sleep 

disturbances 1.3 times higher than the 60 to 80 year old group (Kishimoto et al., 2016). 

This study supported the prevalence of sleep disturbances reported by Thai community-

dwelling  older adults (Sukying et al., 2003).    

Gender. Robust evidence shows gender differences as potentially associated with 

sleep disturbances. The prevalence of sleep disturbances is higher in women than men 

(KyuEun, NamSun, & SongHee, 2015; Mazzotti et al., 2012; Ogunbode et al., 2014). 

Chong, Zhen-Ying, and Chang-Jun (2005) noted that women’s self-reported sleep quality 

was consistently poorer than that of men in the Chinese sample. This finding is consistent 

with another cross-sectional study also with Chinese older adults (Su et al., 2004). The 
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high prevalence of sleep disturbances in women might be due to the positive relationship 

between female gender and other precipitated factors of sleep disturbances, including 

poor perceived health status, high stress or depressive symptoms, and high pain intensity 

(KyuEun et al., 2015; Peltzer, 2012; Su et al., 2004).  

Some studies found that gender was associated with sleep-promotion techniques 

that individuals use to help them with sleep problems. Sok (2008) explored sleep patterns 

and management strategies of Korean-American older adults and stated that more women 

than men reported using sleeping aids, prayer, and warm showers to manage their sleep 

difficulties; however, no differences in using exercise as a sleep-promotion technique 

were found between men and women (Sok, 2008). This finding does not support another 

study of rural American older adults that shows no significant difference in use of 

specific self-care management for sleep disturbances between female and male 

participants (Sandberg et al., 2014).       

Educational status. The higher prevalence of sleep disturbances has also been 

reported in older adults with lower educational levels (Assantachai, Aekplakorn, Pattara-

Archachai, & Porapakkham, 2011; Mazzotti et al., 2012; Su et al., 2004). Tsai, Wong, 

and Ku (2008) pointed out that low educational level significantly predicted poor sleep 

quality. In fact, educational attainment may also be associated with one’s knowledge of 

sleep problems, along with an awareness of poor sleep consequences and techniques to 

promote good sleep (Arber, Bote, & Meadows, 2009). Thus, people with less education 

may be limited in their abilities to obtain information related sleep problems and 

management strategies. However, in a study of rural American older adults, educational 
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level was not significantly associated with self-care techniques that older participants 

used to promote their sleep (Sandberg et al., 2014).    

Marital status. Marriage is a component of social relationship that affects almost 

every aspect of individual’s well-being, including emotional and physical health (Chen, 

Waite, & Lauderdale, 2015). Evidence shows a significant relationship between sleep 

disturbances and marital status, particularly for not being married, divorced or widowed 

(Arber et al., 2009; Krueger & Friedman, 2009; Ogunbode et al., 2014; Tsai et al., 2008). 

Chen, Waite, and Lauderdale (2015) discovered that older adults with a spouse had 

longer sleep durations and better sleep quality than those without a spouse. Chen et al. 

(2015) also explained that better sleep quality among married persons might be the result 

of reduced exposure to stress and an increased ability to cope with stressful or unexpected 

situations. In addition to the possible consequence of marital status on coping with 

stressful situations, being unmarried, divorced, or widowed was significantly associated 

with comorbidities so that marital status may magnify sleep disturbances through the 

effect of comorbidities (Arber et al., 2009).   

Living status. Sleep disturbances in older adults can be influenced by living 

status. A cross-sectional study of over 40,000 older adults from eight countries across 

Africa and Asia demonstrated that the frequency of sleep problems increased with not 

living with a spouse or a partner (Stranges, Tigbe, Gómez-Olivé, Thorogood, & Kandala, 

2012). Likewise, persons who live alone may feel isolated and further sleep poorly (Vaz 

Fragoso & Gill, 2007).  

 

 



  

51 
 

Health and Illness. 

Pain. There is widespread agreement that pain and sleep disturbances are closely 

related to each other (Neikrug & Ancoli-Israel, 2010). In fact, pain has a significant 

association with poor sleep (Assantachai et al., 2011; Chen, Hayman, Shmerling, Bean, & 

Leveille, 2011). In particular, difficulty falling asleep and short sleep duration were 

reported by older adults who experienced chronic pain (Lunde, Pallesen, Krangnes, & 

Nordhus, 2010; Peltzer, 2012). Blågestad et al. (2012) also indicated that persons with 

chronic pain spent a significantly longer time in bed trying to fall asleep, had poorer 

sleep, and had higher frequency of awakening during the night than those who did not 

have chronic pain. The degree of sleep disturbance varies according to the levels and sites 

of pain that individuals experience (Chen et al., 2011). The severity of pain, however, 

does not only disturb sleep by itself but it also interferes with mood, which then can 

amplify sleep difficulties (McMillan, Tofthagen, & Morgan, 2008). Not only does pain 

affect sleep disturbances, but also living with sleep disturbances affects subsequent pain 

intensity by lowering pain threshold and increasing the pain-signal transmission (Vitiello, 

Rybarczyk, Korff, & Stepanski, 2009). This indicates that implementing interventions by 

targeting sleep improvement can also be a benefit to pain reduction (Alsaadi et al., 2014).   

Depression. The literature on sleep in older adults indicates the interplay between 

depression and sleep disturbances. Indeed, depression is a risk for sleep disturbances 

(Assantachai et al., 2011; Foley et al., 2004; Su et al., 2004). Accordingly, a meta-

analysis showed that the presence of depressive symptoms was significantly related to 

sleep disturbances, including difficulty falling asleep, awakening during the night, and 

awakening earlier in the morning (Foley et al., 2004). Besides this study, people with a 
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high level of depressive symptoms had poorer sleep quality, spent longer time falling 

asleep, and had more frequent nighttime awakenings than those with lower depressive 

symptoms (Paudel et al., 2008). In addition, Dzierzewski et al. (2015) found that older 

adults who reported depressive symptoms were 1.25 times more likely to have chronic 

sleep disturbances than those who did not report depressive symptoms. 

Sleep disturbances, in turn, can lead to depression and anxiety. Germain (2013) 

explains the mechanism by which sleep disturbances, especially for disturbed REM or 

non-REM sleep, may contribute to maladaptive stress and psychological responses that 

lead to poor psychological functioning. According to a longitudinal study conducted by 

Jackson et al. (2014), participants who reported poor sleep quality had higher depressive 

symptoms and anxiety than those with better sleep quality. This study supports the 

previous evidence that suggested sleep quality was a predictor of psychological well-

being, including positive moods and depressive symptoms (Hanson & Ruthig, 2012).  

Comorbid diseases. Evidence shows a high prevalence of sleep disturbance in 

older adults who reported chronic health problems or comorbid diseases (Li et al., 2013). 

Foley et al. (2004) conducted an epidemiological study of over 1,000 community-

dwelling older adults and found that more than 80% of the sample reported at least one or 

more chronic health conditions, and around 25% of the sample had at least four 

conditions. Since chronic health conditions tend to develop as people age, older adults 

therefore are more likely to report poor sleep quality. In particular, studies in older adults 

with chronic health conditions found the majority of poor sleepers with arthritis and 

diabetes reported difficulty falling asleep (Neikrug & Ancoli-Israel, 2010). Other chronic 
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health conditions related to elder’s poor sleep quality include osteoporosis, heart 

problems, and lung diseases (Ancoli-Israel, 2005).     

Social Connectedness. Social connectedness refers to the quality and quantity of 

social relationships that involve person’s interactions with others (Beckett et al., 2002; 

Toepoel, 2013); it also refers to participation in communities and assistance for family 

and friend or neighbors (Cornwell & Waite, 2009; Lancee & Radl, 2012). Van Bel, 

Smolders, IJsselsteijn, and de Kort (2009) conclude that building social connections also 

requires feelings of belonging and closeness in order that people feel socially connected. 

In this sense, the relationships and interactions people have with others and their 

communities can be a resource where people find enjoyment and a sense of belonging 

and can be a part of groups or communities.  

With regard to the definitions, researchers explain that the comprehensive aspects 

of social connectedness include social networks and social support (Ashida & Heaney, 

2008; Cornwell, Laumann, & Schumm, 2008; Thanakwang, 2008). A social network is a 

web of people who closely interact with each other (Ashida & Heaney, 2008). It can be 

developed by the process in which people constantly talk and interact with each other 

(Buckley & McCarthy, 2009). Ties with networks can be classified as kinship (family) 

and non-kinship (friend) relationships; other aspects are structure and interaction, 

including the size of social network, perceived support network, and perceived confident 

network (Lubben et al., 2006). Social support, however, is a part of a give-and-take 

relationship (Buckley & McCarthy, 2009). Otherwise, social support can be 

informational, instrumental, and emotional support (Thanakwang, 2008). Social support 

typically takes place within network systems that are larger, denser, and more 
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homogeneous in terms of the network members’ demographic characteristics (Ashida & 

Heaney, 2008). Thus, it can imply that people who have a large network size and often 

interact with others have a higher likelihood of social support, compared with people who 

have a smaller network size and less interaction with network members.   

Research studies on the relationship between social connectedness and sleep 

quality in older adults have centered on the aspects of family relationship, social support, 

and social participation. Specifically, a cross-sectional study on the relationship between 

social network and sleep quality in Taiwanese older adults revealed that sleep quality was 

likely better in older adults with good relationships with relatives and friends (Yao et al., 

2008). Accordingly, Ailshire and Burgard (2012) acknowledged that family relationship 

can be beneficial for promoting sleep when the relationships are not strained. This study 

is similar to another study that found the benefits of social support to sleep quality (Costa, 

Ceolim, & Neri, 2011). In particular, people with lower levels of social support are more 

likely to experience frequent awakenings during the night and sleep difficulty (Troxel, 

Buysse, Monk, Begley, & Hall, 2010). In addition to the aspect of family and friends 

relationships and social support, a recent study by Chen, Lauderdale, and Waite (2016) 

found that older adults who participated in social activities, especially volunteering work 

and religious activities, slept better than those who did not. This study underscored the 

importance of considering social participation in the promotion of sleep quality for older 

adults.     

Social connectedness may benefit sleep quality through many reasons. First, 

social connectedness may promote sleep quality through the influences of physical 

health. Researchers postulate the importance of social connectedness as a resource where 
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older adults can share information and encourage themselves to become active 

(Galloway, 2013; Singh & Misra, 2009). Subsequently, building a strong social 

connection can help to maintain health status and promote health-promoting behaviors 

(Thanakwang & Soonthorndhada, 2011). Second, social connectedness can contribute to 

good sleep quality through the aspect of psychological well-being, such as maintaining 

happiness, life satisfaction, and mental health status (Nyqvist et al., 2013). Singh and 

Misra (2009) have linked a lack of contact with others and communities to increased 

feelings of depression and loneliness. Given this effect, increased social networks can 

prevent feelings of loneliness, provide comfort and connection, and increase trust for 

others and sense of belonging, all of which can contribute sleep quality (Ailshire & 

Burgard, 2012; Costa et al., 2011). Finally, low social support can negatively impact 

stress hormone release, which further decreases sleep drive (Wirtz et al., 2006). Thus, 

since decreased social network is related to low perceived social support, older adults 

with a small network size and decreased social support are more likely to report sleep 

difficulty.   

Not only does social connectedness affect symptom experience of sleep 

disturbances or poor sleep quality, but it also influences exercise participation that is 

beneficial for improving sleep quality. Chaudhury, Campo, Michael, and Mahmood 

(2016) highlighted the potential role of social connectedness, such as social support and 

neighborhood relationships, as providing informational and instrumental support and 

motivation for initiating or maintaining physical activity behaviors. Similarly, support 

received from friends is acknowledged as a predictor of exercise frequency (Warner, 

Ziegelmann, Schüz, Wurm, & Schwarzer, 2011). It is possible that older adults may 
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prioritize support from emotionally meaningful others, such as family members and 

friends (Chaudhury et al., 2016).  

In Thailand, clubs for elders have been established in all sub-districts to provide 

exercise programs in response to older adults’ relatively low physical activity levels 

(Jitapunkul & Wivatvanit, 2009). Poolsawat (2007) suggested that participation in 

activities at elder clubs increases physical activity. By engaging in elder club’s activities, 

older adults interact with peers, keep connections with others, and promote social ties. As 

a result, participation in leisure activities with peers, such as playing games and 

volunteering , increases social connectedness among older participants (Toepoel, 2013). 

Hence, older adults who engaged in an exercise session at elder clubs may report higher 

levels of physical activities, social connectedness, and better sleep quality than those who 

exercised regularly at home or who did not exercise.  

Conclusion 

Overall, the symptoms of sleep disturbance experienced by older adults are a 

complex phenomenon that may differ according to an individual’s perception. Older 

adults often have trouble with sleep initiation, sleep maintenance, an earlier bedtime and 

wakeup time, and daytime sleepiness. They then subsequently experience the negative 

impacts of insufficient sleep on their lives. These impacts include poor physical and 

mental health, poor physical function, falls, and impaired memory. Promoting sleep 

quality for older adults is needed to further prevent declines in physical, mental, and 

cognitive functions. Also, physical activity and social connectedness are associated with 

sleep quality. Thus, older adults who engaged in an elder club exercise session may have 
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better sleep quality compared to older adults who exercised at home and older adults who 

did not exercise.  

Author’s Pilot Study on Sleep Disturbances in Thai Older Adults       

Evidence has shown the physical and psychological benefits of physical activity 

and social connectedness for older adults, especially participation in social activities. 

Physical activity and social connectedness therefore may benefit the quality of sleep. 

However, evidence regarding how social connectedness and physical activity relate to 

sleep quality in Thai older adults is limited. Thus, the researcher conducted the pilot 

study to test instruments planned and recruitment strategies for the present research 

study. These data included the frequency of sleep disturbances as measured by the 

Pittsburg Sleep Quality Index (PSQI), sleep characteristics, the differences in social 

connectedness and physical activity between older adults with good sleep quality (the 

PSQI score ≤ 5) and those with poor sleep quality (the PSQI score > 5), and strategies 

Thai older adults use to promote sleep. In addition, internal consistency (Coefficient 

Alpha) was computed for reliability testing of research instruments.  

Fifty eligible participants were recruited from one elder club in Songkhla 

Province, Thailand. The inclusion criteria were age 60 or older and elder-club members. 

Older adults whom the elder club’s director indicated were cognitively impaired were 

excluded from the study. All eligible participants were asked to respond to questionnaires 

related to sleep quality, physical activity, social connectedness, and factors related to 

sleep quality (comorbidities, pain, and depressive symptoms). Ten participants from the 

top five participants with the highest PSQI score (poor sleep quality) and the top five 

participants with the lowest PSQI score (good sleep quality) were invited to participate in 
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a focus group interview to explore sleep-promotion techniques. However, on the 

interviewing date, four participants could not participate, which left six focus-group 

participants.  

The results showed that participants had a mean age of 74.58 (SD = 8.17) years 

and were primarily female (88%), with 44% widowed and 46% living with children. The 

highest percent of participants reported no comorbid diseases (44%) following by 40 % 

with one comorbid condition. In addition, no participants reported scores denoting 

depressive symptoms (M = 0.86, SD = 1.51). Study instruments and internal consistency 

values found in the pilot study are shown in Table 2.1.  

Table 2.1  

Psychometric Characteristics of Study Instruments  

Variables  Measures Observed range/ 

M(SD) 

Coefficient 

Alpha (α) 

Sleep Quality The Thai version of Pittsburg 

Sleep Quality Index (PSQI) (range 

0 – 21)a 

2 – 13/ 

4.96 (2.59) 

0.54 

Social 

Connectedness  

Social Connectedness 

(relationships with others and 

participation in community 

activities) (range 0 – 27) 

10 -  22/ 

15.76 (2.15) 

0.52 

Pain  Thai Geriatric Pain Measure Short-

Form (GPM-12) (range 0 – 100)  

0 – 40/ 

8.20 (12.89) 

0.77 

Depressive 

Symptoms 

Patient Health Questionnaire 

(PHQ-9) (range 0 – 27)b 

0 – 8/ 

0.86 (1.51) 

0.52  

 

Physical Activity The 55 –item Physical Activity 

Questionnaire (SPAQ) 

(MET/week) 

53.59 – 479.58/ 

151.51 (80.69) 

NA 

Note. a A cutoff score of the global PSQI > 5 indicates poor sleep quality; b A cutoff score 
of PHQ-9 ≥ 9 indicates major depression; MET/week = metabolic equivalence per/ week; 
M = mean; SD = standard error; NA = non-applicable.   
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Of the sample, 36 % had poor sleep quality or sleep disturbances, with overall 

sleep latency of 25 (SD = 31.10) minutes, sleep duration of 5.96 (SD = 1.18) hours, and 

sleep efficiency of 85.97 % (SD = 13.44). Participants with good sleep quality had a 

mean sleep latency of 16.56 (SD = 14.45) minutes, with sleep duration of 6.41 (SD = 

0.80) hours, and sleep efficiency of 90.64% (SD = 7.97), whereas participants with poor 

sleep quality reported a mean sleep latency of 40 (SD 45.11) minutes, with sleep duration 

of 5.17 (SD = 1.34) hours and sleep efficiency of 77.68 % (SD = 16.99). The mean score 

of physical activity (MET/week) for good sleepers was 160.83 (SD = 69.30) and for poor 

sleepers was 134.93 (SD = 97.76). The mean score of social connectedness for good 

sleepers was 16.12 (SD = 2.14) and for poor sleepers was 15.11 (SD = 2.08).   

The Mann-Whitney U test was used to explore the differences in mean rank 

scores for the measures of physical activity and social connectedness between good 

sleepers and poor sleepers. The results revealed that no significant difference was found 

in social connectedness among good sleepers and poor sleepers (U = 216, p = 0.13). 

However, the difference in physical activity between the two groups approached 

statistical significance (U = 191, p = 0.05). In addition, results from a focus group 

discussion highlighted common sleep-promotion techniques, including watching TV, 

maintaining a regular bedtime, and exercising. Participants read books and attended 

health talks to learn strategies to promote their sleep.  

The preliminary data guided the selection of appropriate measurements for the 

present study. In particular, questionnaires with Coefficient Alpha values lower than 0.7 

were not used to measure variables in this study, except for the PSQI. The PSQI is a 

widespread self-reported sleep tool that can measure both objective sleep quality (sleep 
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onset latency, sleep duration, and sleep efficiency) and subjective sleep quality (sleep 

disturbances and consequences). Within its components, the PSQI consists of multiple 

items measuring factors influencing sleep disturbances (e.g., pain, breathing difficulty, 

temperature, or snoring). However, these items still do not detect insomnia, which is the 

most common type of sleep disturbances found in older population. Given these 

limitations and strengths, the present study included the Insomnia Severity Index (ISI) 

questionnaire as an additional measure of sleep quality in older adults. 
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Chapter Three 

Methods 

This chapter describes the design and the methods utilized in the study. The 

contents include sample, setting, data collection, data management, and analysis. Human 

subjects’ protection is also addressed.   

Research Design 

The study used a cross-sectional correlational design to compare sleep quality for 

older adults who participate in an elder club exercise program with older adults who 

perform exercise at home and those who do not exercise regularly in order to examine the 

associations between studied variables and sleep quality and to explore factors predicting 

sleep quality in Thai older adults. The cross-sectional correlational study is an 

appropriate design to explain the incidence of the outcomes of interest and the association 

between independent and dependent variables that sometimes are difficult to directly 

manipulate (Levin, 2006). In the current study, demographic variables, health conditions, 

pain, and depressive symptoms cannot be manipulated to explain the relationships with 

sleep quality in older adults. In addition, the cross-sectional correlational design is a 

pertinent method to compare the outcome of interest across levels of the attribute 

independent variable, which in this study, it is exercise participation. Although the 

findings gained from a cross-sectional study cannot be attributed to causal effects on 

sleep quality in Thai older adults since data were collected at one specific point of time, 

these findings, however, will highlight factors related to sleep quality, such as 

demographic variables, pain, depression, health conditions, social connectedness, and 

physical activity. Therefore, the findings gained through this study would benefit 
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healthcare providers and stakeholders, such as family members and policymakers, to use 

as a guide to tailor programs or improve support systems for sleep promotion in Thai 

communities.  

Sample and Sample Size  

Sample. Participants were Thai home-dwelling older adults. They were divided 

into three groups: (a) elder club exercise, (b) home exercise, and (c) non-regular exercise. 

First, the elder club exercise refers to the group of older adults who were, at the time of 

the study, participating in elder club exercise programs at least twice a week; it was 

unknown if they did additional exercise sessions at home. The home exercise  group 

refers to the older adults who were performing an exercise program at home or other 

places but not elder clubs (e.g., public park and stadium) and met the minimum level of 

recommendation by the 2008 Physical Activity Guideline for Americans (Carlson et al., 

2010). Finally, the non-regular exercise refers to the group of older adults who might 

perform an exercise program at home but did not meet the minimum level of 

recommendation by the 2008 Physical Activity Guideline for Americans or who did not 

perform an exercise program at home.  

Sample Size. Sample size calculation was based on data from a previous study 

that compared sleep quality for participants with high physical activity levels and those 

with low physical activity levels (Wu et al., 2012). This study provided the effect size of 

r = - .27. Based on using a one-way ANOVA method with two-sided alternative, the 

alpha value of .05, and statistical power of 0.8, assuming equal groups, the estimated 

sample size for the three group comparisons is 52 to 60 per group (Cohen, 1988). 

Because the sample size calculation was based on the effect size derived from the 
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correlation between sleep quality and physical activity levels and because the current 

study included other analyses for which the effect size might be smaller, 60 subjects per 

group for a total of 180 were recruited to maximize power to detect significant 

relationships on other studied variables.  

Setting  

Participants were recruited from Hat Yai District, Songkhla Province, Thailand. 

Hat Yai District is the largest city and the business center of Songkhla Province and 

Southern Thailand. The principal investigator recruited eligible and willing older adults 

who attended elder club exercise sessions from four elder centers where the exercise 

programs were active. The four elder clubs included (a) Faculty of Nursing Prince of 

Songkla University, (b) Hat Yai Municipal, (c) Ban Proo Elder Club, and (d) Num Noi 

Elder Club. The details of average number of attendees, types and frequency of exercise 

programs for each elder club are presented in Table 3.1.   

Older participants who performed an exercise program at home and those who did 

not regularly exercise were recruited from three health promotion hospitals where the 

four elder clubs were located, including (a) the Thumbon Kor Hong health promotion 

hospital, (b) the Thumbon Ban Proo health promotion hospital, and (c) the Thumbon 

Num Noi health promotion hospital. A health promotion hospital is a healthcare center 

established in all subdistricts to serve people in those areas. Healthcare services are 

focused on primary health care and health promotion, and they include outpatient clinics, 

home visits, and health promotion instruction. 
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Table 3.1  

Average Number of Exercise Attendees, Types, and Frequency of Exercise Programs for 

Each Elder Club  

Research Site Average Number 

of Attendees 

Exercise 

Types Frequency 

Day/week 

Faculty of Nursing 60 Tai Chi 

Fan Dance 

3 

Hat Yai Municipal  40 Tai Chi 

Norabic exercise 

Thai wand exercise 

5 

 

Ban Proo Elder Club  30 Tai Chi 

Bar Slope Dance 

7 

Num Noi Elder Club  30 Tai Chi 

Bar Slope Dance 

5 

Total  120   

Recruitment and Screening  

The principal investigator recruited participants after study approval by the 

University of Missouri Health Sciences Institutional Review Board (IRB) and the 

Institutional Review Board for all elder clubs and health promotion hospitals (see 

Appendix A). Convenience sampling was used to recruit participants into the study. The 

participant recruitment process consisted of several steps. First, the principal investigator 

sent the introduction letter to the director of each elder club and health promotion hospital 

to describe the project and inform them that he or she would receive a phone call from 

the principal investigator to discuss the study. The introduction letter explained the 

purposes and design of the study (see Appendix B), the screening of participants, and 

data collection. All directors of the elder clubs and the district health promotion hospitals 
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were asked for help in advertising the project and listing the name of willing participants, 

their contact numbers, and permission to meet with the principal investigator. The 

directors helped the principal investigator to identify cognitively intact older adults for 

the study.   

Second, the flyers and advertisements (see Appendix C) were distributed to four 

elder clubs for invitation of older adults who attended exercise programs at elder clubs 

and to three district health promotion hospitals for older adults who performed and did 

not perform an exercise program at home. The flyers instructed interested people to 

contact the directors named in the flyers and provide contact information to be shared 

with the principal investigator. Third, the principal investigator scheduled a meeting with 

all people who provided contact information for eligibility screening. After this, all 

eligible people were asked to provide informed consent (see Appendix D).  

Inclusion Criteria 

The inclusion criteria applied to all groups of participants were (a) age 60 or 

older, (b) willingness to participate in the study, and (c) ability to give verbal informed 

consent. Older adults who currently perform an exercise session at elder clubs for 60 – 90 

minutes per session, at least twice a week over the past three months were recruited into 

the elder club exercise group, using the reference from previous evidence that exercise 

programs shown to improve sleep quality have been of 10 to 16 weeks duration (Yang, et 

al., 2012). Older adults at elder clubs who participated in the investigator’s pilot study as 

described in Chapter 2 were excluded from this study. 

To recruit participants in the home exercise group and in the non-regular exercise 

group, the principal investigator applied the 2008 Physical Activity Guideline for 
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Americans to identify the levels of activities (Carlson et al., 2010). Older adults who did 

not participate in an exercise program at elder clubs were asked two series of questions. 

These questions included, “How often, during leisure time over the past week, you 

participated for at least 10 minutes at a time in (a) vigorous-intensity activities that cause 

heavy sweating or large increases in breathing or heart rate and (b) light- or moderate-

intensity activities that cause light sweating or slight or moderate increases in breathing 

or heart rate?” and “How many minutes did you participate in each type of activity?” The 

responses to those questions were frequency of participation per week and duration of 

each session (minutes). The minutes of vigorous-intensity activities were given twice the 

credit of moderate-intensity activity when combining moderate and vigorous intensity to 

calculate the equivalent combination. Older adults who reported activities that met the 

active criteria (≥ 150 minutes/ week of light- or moderate-intensity activity or ≥ 75 

minutes/week of vigorous-intensity activity or an equivalence of two) were recruited into 

the home exercise group. However, those who reported some activities but not enough to 

meet the active criteria were recruited into the non-regular exercise group.     

Exclusion Criteria  

The principal investigator asked all interested older participants if they had any 

conditions that limited exercise participation or affected sleep before signing the consent 

form. Persons who reported any of the following conditions were excluded from the 

study.   

1. Primary sleep disorders (obstructive sleep apnea, restless legs, and periodic 

limb movement syndrome).  
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2. An unstable musculoskeletal problem that limit activities of daily living (e.g., 

severe join and low back pain) 

3. Unstable or severe medical illnesses (e.g., uncontrollable diabetes mellitus, 

asthmatic exacerbation, chronic obstructive pulmonary diseases, heart failure 

exacerbation, unstable chest pain, paralysis or weakness, or a terminal illness) 

4. History of cognitive or other neurological disorders (e.g., dementia, 

Alzheimer’s disease, Parkinson’s disease, or cognitive impairment considered by the 

director of each research site) 

5. History of psychiatric disorders or suicidal ideation (e.g., mania, major 

depression, and alcohol or substance abuse) 

6. Use of medications to help them sleep more than once a week 

Data Collection 

Data were obtained through a questionnaire-face-to-face interview by the principal 

investigator. However, for sensitive questions to which participants may not respond 

truthfully, including questions about depressive symptoms and social connectedness 

scales (social network and social support), the principal investigator allowed time for all 

participants to complete information privately and return that material to the principal 

investigator. For participants who could not read, the principal investigator read those 

questionnaires for them. Multiple questionnaires were used to measure the following 

variables: demographic data, health conditions, pain, depressive symptoms, social 

connectedness, physical activity, and sleep quality (see Appendix E). Each interview 

session took about 40 minutes on average. Self-completed questionnaires took about 10 

minutes. The summary of research measurement tools is illustrated in Table 3.2.  
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Table 3.2 
Summary of Data Collection Measures 

Variable  Measure Number of 
Items (minutes) 

Validity and Reliability 

1. Demographic 
variables 

• Demographic 
questionnaire 

6 (1)  

2. Health 
conditions 

• Health condition 
questionnaire 

10 (2)  

3. Depressive 
Symptoms 

• Thai Geriatric 
Depression Scale  

15 (5) • Sensitivity and specificity 
(Wongpakaran, 
Wongpakaran, & Van 
Reekum, 2013) 

4. Pain • The Thai Geriatric 
Pain Measure 
Short-Form  

12 (5) • Internal consistency 
(Blozik et al., 2007) 

5. Sleep quality • Thai-Pittsburg 
Sleep Quality 
Index   

19 (5) • Internal consistency, test-
retest reliability, sensitivity, 
specificity, concurrent 
validity  (Jirapramukpitak, 
Darawuttimaprakorn, 
Punpuing, & Abas, 2009; 
Sitasuwan, Bussaratid, 
Ruttanaumpawan, & 
Chotinaiwattarakul, 2014) 

• Thai-Insomnia 
Severity Index  

7 (2)  • Internal consistency 
(Bastien, Vallières, & 
Morin, 2001), sensitivity and 
specificity, (Gagnon, 
Bélanger, Ivers, & Morin, 
2013) 

6. Physical activity • The 55 –item 
Physical Activity 
Questionnaire  

55 (20) • Test-retest reliability and 
concurrent validity 
(Visuthipanich et al., 2009)  

7. Social 
connectedness 

• Social Network 
• Social Support  

17 (10)  • Internal consistency 
(Thanakwang, 2008; 
Thanakwang, Ingersoll-
Dayton, & 
Soonthorndhada, 2012)  
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Instruments   

Demographic data. The principal investigator developed the demographic 

questionnaire suitable for Thai older adults. The demographic questionnaire included 

questions regarding age (years), gender (code as 0 = male, 1 = female), educational level 

(years), marital status (code as 1 = single, 2 = married, 3 = divorced, and 4 = widowed), 

living situations (code as 1 = living alone, 2 = living with children, 3 = living with spouse 

or partner, and 4 = living with children and spouse or partner). 

Exercise history. The principal investigator developed the exercise history 

questionnaire specifically for older adults who participate in an exercise session at elder 

clubs. The exercise history questionnaire included frequency of exercise per week and 

types of exercise that older adults have performed at elder clubs over the past month.   

Health conditions. Health conditions were measured by the health condition 

questionnaire that was developed based on the literature review of health conditions 

commonly reported and affecting sleep in older adults. Participants were asked if they 

have ever been told by the doctor that they had the following medical conditions (the 

response accepted was yes or no): heart disease, hypertension or high blood pressure, 

diabetes, cancer, stroke, lung disease (e.g., asthma, chronic bronchitis, or emphysema), 

osteoporosis, arthritis, and other health problems not previously mentioned (Foley et al., 

2004). The summed score for all endorsed conditions was used for analyses.     

Depressive symptoms. Depressive symptoms were measured by the 15-item 

Geriatric Depression Scale (GDS-15). The GDS was developed and revised by Yesavage 

and Sheikh (1986) to evaluate depressive symptoms in older adults. Participants were 

asked how they felt in the last week with regard to their emotions, activities and interests, 
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and satisfaction about their lives. The scale has 15 items that are scored dichotomously 

with zero indicating a response of not having the particular depressive symptom and 1 

indicating the presence of that depressive symptom (yes or no). The summed score 

ranged from 0 – 15. Scores equal to or more than five denoted major depressive 

symptoms. The GDS-15 has been translated into various languages and found high in 

validity and reliability. For example, Nyunt, Fones, Niti, and Ng (2009) assessed the 

criterion validity and reliability of 15-item Geriatric Depression Scale (GDS-15) of over 

2,000 diverse older adults in Singapore. They reported the coefficient alpha of 0.84 for 

overall and the item correlations range from 0.77 – 0.81, and the inter-rater reliability was 

0.94. In addition, at a cutoff score greater or equal to 5, the GDS-15 showed the overall 

sensitivity of 97% and specificity of 95%, compared to the Diagnostic and Statistical 

Manual of Mental Disorders (DSM-IV) (Nyunt et al., 2009). The GDS-15 was translated 

into Thai and used for screening depressive symptoms by the Department of Mental 

Health (2011). The GDS-15 was tested in 237 Thai elders, and using the cutoff score ≥ 5,  

sensitivity and specificity were 92% and 87%, respectively (Wongpakaran et al., 2013).  

Pain. Pain was assessed by the Geriatric Pain Measure Short-Form. Pain is a 

multidimensional experience, including sensory and emotional experiences and effect on 

mood, physical function, and quality of life (Ferrell, Stein, & Beck, 2000). Given the 

concept of pain,  Ferrell et al. (2000) developed the full version of the Geriatric Pain 

Measure consisting of 24 items to capture self-reported pain intensity and pain related 

physical function, mood, and social function. The Geriatric Pain Measure was revised 

into a short form by Blozik et al. (2007) to eliminate burden for respondents. The 

Geriatric Pain Measure Short-Form (GPM-12) measured experiences of pain symptoms 
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over the past month. The GPM-12 consisted of 12 items, ten of which are scored 

dichotomously (yes and no), and two of which are scored on a scale of 0 (no pain) to 10 

(severe pain). The summed raw score ranged from 0 – 30. The raw score then was 

adjusted to a scale of 0 to 100 before analyzing the relationship among variables. A 

higher score indicates higher pain intensity. Cronbach’s alpha coefficient for the GMP-

12, tested in 1,059 older adults, was 0.92 (Blozik et al., 2007). The principal investigator 

conducted the forward and backward translation of the GPM-12 into Thai. The Thai 

version of the GPM-12 was tested in 50 older adults, and the coefficient alpha was 0.77. 

Sleep quality. Sleep quality was measured by the Thai version of the Pittsburgh 

Sleep Quality Index (PSQI) (Jirapramukpitak et al., 2009; Sitasuwan et al., 2014) and the 

Thai version of the Insomnia Severity Index (ISI) (Bastien et al., 2001). The PSQI was 

originally constructed as a mean to measure subjective and objective sleep quality by 

Buysse et al. (1989). The PSQI consists of 19 items that are grouped into seven domains, 

including subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep 

disturbance, use of sleep medicine, and daytime dysfunction. The score for each domain 

ranges from 0 - 3 (no difficulty - severe difficulty). Seven domains are summed to 

produce the global sleep quality score (the global PSQI), ranging from 0 – 21. A PSQI 

score greater than 5 was indicative of poor sleep quality.  

The validity and reliability testing of the PSQI were conducted in diverse-ethnic 

populations. For validity, Ait-Aoudia et al. (2013) conducted the validity testing of the 

French version of the PSQI in 70 adults who were exposed to traumatic events. The 

findings showed a significant association of the PSQI with the measures of anxiety 

symptoms and post-traumatic stress disorder (p < 0.001). This study also revealed that a 
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cutoff score more than 5 provided sensitivity of 87% and specificity of 58%. For 

reliability, the PSQI was tested in 50 Italian young and older adults and reported a high 

overall reliability of the Italian-PSQI, with a Cronbach’s alpha coefficient of 0.83 and 

test–retest reliability of 0.773 (Curcio et al., 2013). This value is consistent with the 

reliability testing of the Brazilian-Portuguese version of the PSQI, which was equal to 

0.83 (Bertolazi et al., 2011). The PSQI was translated in Thai and tested in 90 Thai older 

adults (Jirapramukpitak & Tanchaiswad, 1996). It showed a Cronbach’s alpha coefficient 

of 0.85 and a test-retest reliability of 0.87. In addition, Sitasuwan et al. (2014) reported a 

sensitivity of 77.78 % and specificity of 93.33 % when tested in Thai adults with 

depressive symptoms, using a cutoff score greater than five.    

The ISI specifically measures insomnia symptoms, a common type of sleep 

disturbance in older adults. The ISI measures three aspects of insomnia, including 

characteristics of insomnia, severity, and insomnia consequences (Bastien et al., 2001). 

Participants were asked to report experiences with insomnia symptoms over the past 

month. The ISI consists of seven items, including the severity of sleep onset, severity of 

sleep maintenance difficulties, satisfaction with current sleep patterns, interference with 

daily functioning, noticeability of impairment attributed to sleep problems, degree of 

distress, and concerns caused by sleep problems (Bastien et al., 2001). The score for each 

item ranges from 0 – 4. The summed score ranges from 0 – 28, which is divided into four 

categories as 0 - 7 (no clinically significant insomnia), 8 – 14 (subthreshold insomnia), 15 

– 21 (moderate insomnia), and 22 – 28 (severe insomnia). A higher score indicates more 

severity in insomnia. The ISI, tested in 78 older adults, had coefficient alpha of 0.76 

(Bastien et al., 2001). The cutoff score above 14 indicated clinical insomnia with a 
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sensitivity of 82.4% and specificity of 82.1% (Gagnon, Bélanger, Ivers, & Morin, 2013). 

The discriminative capacity of each individual item for the detection of insomnia from 

this study showed medium to high correlations with the total ISI score (r = 0.65 – 0.84). 

Items related to dissatisfaction, interference, and preoccupation about sleep difficulties 

showed a higher power to detect insomnia (r = 0.83 – 0.84) than those items related to 

difficulty falling asleep and early morning awakenings (r = 0.65–0.66). The ISI was 

translated in Thai and tested in 20 Thai adults with a mean age 46.98. Cronbach’s alpha 

coefficient was 0.91 (Keaw-Pang, 2004).   

Physical activity behavior. Physical activity behavior was measured by the 55 

item self-reported physical activity questionnaire (SPAQ) (Visuthipanich et al., 2009). 

The SPAQ is composed of five categories, including household physical activity, 

occupational physical activity, leisure time, transportation, and other physical activities 

not previously mentioned. Participants were asked if they engaged in each of the 

activities listed in the questionnaire over the past seven days. Each item is scored as the 

range of hours per week (0 – 1, > 1 – 3, > 3 – 5, > 5 – 7, > 7 – 9, and > 9 hours). Before 

being multiplied by the metabolic equivalent (MET) value, the response for each activity 

was recoded into the scales as 0.5 (0 – 1), 2 (> 1 – 3), 4 (> 3 – 5), 6 (> 5 – 7), 8 (> 7 – 9), 

and 10 (> 9). All items are categorized into three levels of intensity based on the MET 

value, including low-intensity activity (MET = 0 – 2.9); moderate-intensity activity 

(MET = 3.0 – 5.9), and high-intensity activity (MET = > 5.9). The test-retest reliability 

for the SPAQ, tested in 150 Thai elders, ranged from 0.68 - 0.94 (Visuthipanich et al., 

2009). A summed score of the metabolic equivalent value from each activity was 

computed for analyses.  
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Social connectedness. Social connectedness was measured by the family and 

friend relationship questionnaire (Thanakwang et al., 2012). This questionnaire is 

composed of a 6-item of social network scale (Lubben et al., 2006) and an 11-item social 

support scale (Krause & Markides, 1990). The social network scale measures the number 

of persons in the network in which older adults regularly contact, call for help, and 

discuss private matters. All items are grouped into 3-item family networks and 3-item 

friend networks. Each item score ranges from 0 – 5 (0 = none, 1 = one, 2 = two, 3 = three 

or four, 4 = five thru eight, 5 = nine or more). The total score ranges from 0 – 15. The 

coefficient alpha for social networks, tested in 469 Thai older adults, was 0.81 

(Thanakwang et al., 2012). The scores for all items were summed for analyses.  

The social support scale consists of 11 items (2 informational support items, 4 

emotional support items, and 5 instrumental support items) (Thanakwang et al., 2012). 

Each item is rated on a 4-point scale from 0 (none) to 3 (very often). A summed score 

ranges from 0 – 33. The Cronbach’s alpha coefficient value for social support, tested in 

469 Thai older adults, was 0.90 (Thanakwang et al., 2012). The summed score was used 

for analyses.  

Human Subjects’ Protection  

The current project qualified for expedited review due to minimal potential risks 

associated with participation in the study. Although no physical risk associated with 

participation in the study could be found, psychological risk related to personal or 

sensitive information in interview questionnaires, social risk, and possible invasion of 

privacy of the subjects could occur. First, psychological risk was related to personal or 

sensitive information in interview questionnaires. As all participants were asked to 
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provide information about demographic characteristics, health problems, pain, depressive 

symptoms, social connectedness, sleep quality, and physical activity, these questionnaires 

might have a small likelihood of the psychological risk if participants felt embarrassed to 

answer, particularly for the sensitive questions related to depressive symptoms and social 

connectedness (family and friend networks and support). To minimize psychological risk, 

all participants were free to refuse to respond to any questions that might make them feel 

uncomfortable, and they were allowed time to complete these questionnaires privately. In 

addition, participants who may have reported depressive symptom scores that indicated 

depression or responses suggested they might harm to themselves or others would have 

been referred to the directors of elder clubs or health promotion hospitals for evaluation. 

Second, social risk related to the participation in this study was minimal. In 

particular, as participants in this study included elder club members, some elder club 

members who were willing but not eligible to participate might feel left out of activities 

with their friends. This issue might affect their social interaction with others and exercise 

participation. To prevent feelings of being excluded from participating in research during 

the recruitment process, all willing persons were assured that their confidentiality was 

protected whether they participated in the study or not. In addition, the principal 

investigator and the director of each elder club explained that there could be benefits for 

older adults who did not take part in the study as they could indirectly benefit from the 

study results. For instance, the results from the study may show the benefits of exercise 

they already performed on sleep promotion and encourage others to join their exercise 

activities.    



  

103 
 

Finally, a possible invasion of privacy of the subjects could occur since 

participants who responded to questions that indicated depressive symptoms or harm to 

themselves or others were referred to the directors of elder clubs or health-promotion 

hospitals. Regarding this, in the signing of consents, the principal investigator asked all 

participants for agreement to report this information to the directors of elder clubs or 

health-promotion hospitals before they decided to participate into the study. Another 

means of insuring privacy during the screening process, the signing of informed consents, 

and data collection for elder exercise participants was that these were conducted in a 

private room at elder centers; for older adults who performed an exercise program at 

home and those who did not regularly exercise, these were conducted in a private room at 

the health promotion hospitals.  

Before the signing of informed consents, the principal investigator explained the 

purposes of the study and the human subjects’ protection in detail and reassured all 

participants that the participation in the study was voluntary, their personal data would be 

kept confidential, and they could withdraw from the study at any time without any 

penalty or loss of any benefits. The principal investigator read the consent document 

word by word and allowed all participants to ask if they did not understand. Then, they 

were asked to repeat information being explained to confirm their comprehension to the 

consent. Providing at least 80 % correct responses (4 from 5 questions) indicated their 

comprehension of the consent. If they were unable to answer questions correctly or at less 

than 80 %, the principal investigator repeated all information in the consent form until 

they are able to answer correctly. The guide of assessment questions used in this section 

included (a) what is this study being done?, (b) what are activities involved in this study?, 
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(c) how long will it take you to participate in the study?, (d) what is the risk associated 

with the participation in the study?, and (e) could you explain your understanding of your 

rights as a study participant? Finally, the principal investigator also provided 

opportunities for all participants to bring up concerns prior to signing the informed 

consent.   

To protect the confidentiality, informed consents and all completed data 

collection forms were encoded by the numeric codes. These numeric codes were used to 

identify participants' names and to link to other personal information. Information that 

can link to participants' personal information was kept separately from the forms on 

which their responses on the questionnaires were recorded and was accessible only by the 

principal investigator. Participants' names and codes and data responses in the data 

collection forms were also stored in separate, electronic Microsoft Excel files with 

different passwords used to access the data. The data keys were kept in a securely locked 

drawer and destroyed at the end of the study. All data kept in an electronic form were 

stored in a Box on a secure MU network and retained for seven years after the completion 

of the study as is the MU policy before being deleted from the files.    

Participation in the study may be beneficial to participants in increasing 

awareness of regular exercise that could help promote sleep quality. Benefits would also 

impact other people in communities through the study’s findings regarding ways to 

encourage older adults in communities to attend exercise sessions and other activities at 

elder clubs or perform exercise regularly at home. Moreover, the current study offered 

additional insights on the relationships among exercise participation, social 
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connectedness, and sleep quality that can guide interventions or programs to promote 

sleep in older population through the enhancement of social connectedness. 

Data Management and Analysis 

The principal investigator checked the data collection for completeness and 

accuracy at the time of data collection. Then, data collected from all questionnaires were 

entered into a Microsoft Excel worksheet by the principal investor. Double data entry was 

conducted and compared between two worksheets for accuracy before analyzing. SPSS 

version 23 was used to analyze the data. A statistician was consulted for all data analysis 

procedures and verification of results.   

Descriptive statistics including mean, standard deviation, frequency, and 

percentage were computed to describe the samples’ demographic characteristics as 

appropriate for the level of measurement of the variables. Range, mean, and standard 

deviation were used to explain social connectedness (social network and social support), 

GDS, GMP-12, SPAQ (MET/week), and sleep quality (PSQI and ISI). The normality of 

dependent variables was tested before data analyses. Since the assumption of normality 

for scores on the measures of age, education, health conditions, GMP-12, GDS, social 

support, PSQI, and ISI was violated, non-parametric analyses were used instead of 

parametric analyses. Before comparing the differences in sleep quality across three 

groups (elder club exercise, home exercise, and no exercise), the homogeneity testing 

was conducted to what extent there was equivalence in demographic variables’ data and 

other factors related to sleep quality across groups. Using the alpha value of < .05 (α < 

.05) to denote statistical significance, the statistical analyses for each research question 

are explained below.   
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Research question 1 examined differences in demographic variables (gender, age, 

educational level, marital status, and living status), health conditions, pain, depressive 

symptoms, social connectedness, and physical activity among older adults who 

participate in elder club exercise programs, older adults who perform an exercise 

program at home, and older adults who do not regularly exercise.   

Ho: There are no differences in age, gender, education, marital status, living 

status, health conditions, pain, depressive symptoms, social connectedness (social 

network and social support), and physical activity among Thai older adults who 

participate in elder club exercise programs, older adults who perform an exercise 

program at home, and older adults who do not regularly exercise.   

Ha: There are differences in age, gender, education, marital status, living status, 

health conditions, pain, depressive symptoms, social connectedness (social network and 

social support), and physical activity among Thai older adults who participate in elder 

club exercise programs, older adults who perform an exercise program at home, and older 

adults who do not regularly exercise.  

Based on this research question, exercise habits (3 groups) was an independent 

variable while dependent variables were demographic variables, health conditions, pain, 

depressive symptoms, social connectedness (social network and social support), and 

physical activity. The chi-square test was used to determine whether gender, marital 

status, and living status differed significantly across the three groups, given a significance 

value less than .05 (p < .05). Marital status was grouped into two groups: not being 

currently married and being married. Living status was categorized as living alone and 

living with others (children and/or with spouse or partner). There were some observed 
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occurrences for gender and living status variables less than five per category. Thus, 

Fisher’s exact test was computed to examine the differences for the gender and living 

status variable among the three groups (Agresti & Finlay, 2009).  

Differences in age, educational levels, health conditions, pain, depressive 

symptoms, social connectedness (social network and social support), and physical 

activity among Thai older adults who participated in elder club exercise programs, older 

adults who performed an exercise program at home, and older adults who did not 

regularly exercise were examined using parametric and nonparametric statistical 

analyses. Since the normality testing for these variables, except social network, did not 

meet the assumption, the Kruskal-Wallis test was applied. A one-way ANOVA was 

performed to examine the mean difference in scores on the social network measure 

among participants in elder club exercise, home exercise, and non-exercise. After this, a 

post hoc test was computed to confirm where differences occur among the three groups.  

Research question 2 explored the differences in sleep quality as measured by the 

PSQI and the ISI among Thai older adults who participate in elder club exercise 

programs, compared to older adults who perform an exercise program at home and older 

adults who do not regularly exercise.  

Ho: Sleep quality scores, measured with the PSQI and the ISI, do not differ among 

older adults who participated in elder club exercise programs, older adults who 

performed an exercise program at home, and older adults who did not regularly exercise, 

controlling for covariates found to be significantly different (p < .10) in research question 

1.  
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Ha: Sleep quality scores, measured with the PSQI and the ISI, differ among older 

adults who participated in elder club exercise programs, older adults who performed an 

exercise program at home, and older adults who did not regularly exercise, controlling for 

covariates found to be significantly different (p < .10) in research question 1.  

Regarding research question 2, the independent variable was exercise 

participation, and the dependent variable was the sleep quality score. Since the 

distributions of the PSQI scores and the ISI scores were not normal, the Kruskal-Wallis 

test was applied to examine the mean differences of sleep quality among the three groups 

instead of ANCOVA. However, the Kruskal-Wallis test cannot control for covariates 

found to be significantly different in research question 1.   

Research question 3 determined the associations among demographic variables 

(age, gender, education, marital status, and living status), pain, depressive symptoms, 

health conditions, social connectedness (social network and social support), physical 

activity, and sleep quality in Thai older adults.   

Ho: Scores on the measures of demographic variables, pain, depressive symptoms, 

health conditions, social connectedness (social networks and social support), and physical 

activity (MET/week) will not be associated with sleep quality scores (PSQI and ISI).  

Ha: Scores on the measures of demographic variables, pain, depressive symptoms, 

health conditions, social connectedness (social networks and social support), and physical 

activity (MET/week) will be associated with sleep quality scores (PSQI and ISI).  

In research question 3, sleep quality as measured by the PSQI and the ISI was a 

dependent variable. Independent variables included age, gender, education, marital status, 

living status, pain, depressive symptoms, health conditions, social connectedness (social 
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network and social support), and physical activity. Since the assumptions of normality for 

the PSQI and the ISI were violated, the Spearman rank-order correlation (Spearman’s 

rho) was performed to examine whether the scores on the measures of pain, depressive 

symptoms, health conditions, social connectedness, and physical activity were associated 

with the scores on the measures of the PSQI and the ISI. A point biserial correlation (rpb) 

was performed to explore the associations among categorical variables: gender (code as 0 

= male, 1 = and female), marital status (code as 0 = being married, 1 = not being 

currently married), and living status (code as 0 = living alone, 1 = living with someone) 

and PSQI and ISI scores. The point biserial correlation, a value of Pearson’s product 

moment correlation, was used to analyze the correlation between a dichotomous 

independent variable and a continuous dependent variable (Kornbrot, 2014).  

Research question 4 investigated how well pain, depressive symptoms, health 

conditions, social connectedness (social network and social support), and physical 

activity predicted sleep quality (PSQI and ISI), controlling for demographic variables 

(age, education, gender, and marital status).  

Ho:  After controlling for demographic variables, pain, depressive symptoms, 

health conditions, social connectedness (social network and social support), and physical 

activity cannot predict sleep quality scores (PSQI and ISI).    

Ha: After controlling for demographic variables, pain, depressive symptoms, 

health conditions, social connectedness (social network and social support), and physical 

activity can predict sleep quality scores (PSQI and ISI).    

All continuous variables (age, education, health conditions, pain, depressive 

symptoms) were checked for multicollinearity by using a tolerance value or a variance of 
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inflation factor (VIF) before being entered into a logistic regression analysis. Tolerance 

values less than .10 or VIF values greater than 10 denoted multicollinearity (Lomex & 

Hahs-Vaughn, 2015). Because the scores for PSQI and ISI scales were skewed, a binary 

logistic regression analysis was used to examine whether poor sleep quality can be 

predicted from variables mentioned at the outset of this paragraph.  

The global PSQI scores were categorized into two groups by using the cutoff 

score more than 5 to indicate poor sleep quality or sleep disturbance (code as 0 = good 

sleep quality, 1 = poor sleep quality). Likewise, the summed ISI score was computed into 

two groups by using the cutoff score more than 7 to indicate insomnia (code as 0 = no 

insomnia, 1 = insomnia). Age, education, gender (code as 0 = male, 1 = female), and 

marital status (code as 0 = being married, 1 = not being married) were entered 

simultaneously into the first block of a hierarchical logistic regression model. Marital 

status, but not living status, was entered in the model to limit the number of predictor 

variables in the logistic regression equation. Next, pain, depressive symptom, health 

conditions, social connectedness (social network and social support), and physical 

activity variables were entered simultaneously into the second block of the model to 

detect predictive effects over that of variables already included. The omnibus chi-square 

test, Nagelkerke R square (R2), and the percentage of correct classification were used to 

determine the overall model fit and justify how well the model explained poor sleep 

quality (Lomax & Hahs-Vaughn, 2015; Osborne, 2015). The omnibus chi-square test is 

the difference in the 2-log likelihood (-2LL) value between the baseline model and the 

larger model: the larger the difference between these two models, the better model fits 

(Osborne, 2015). Nagelkerke R square (R2) is a proportion of variance for poor sleep 
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quality that the model successfully explained (Lomax & Hahs-Vaughn, 2015). The Wald 

statistic was used to assess the significance of coefficients for individual predictors. 

Besides this, an odds ratio was used to indicate the strength of each predictor variable 

contributing to poor sleep quality (Stoltzfus, 2011).  
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Chapter Four 

Results 

Chapter 4 contains the findings of the study, including demographic 

characteristics of the sample, the internal consistency of study measures, and the 

normality testing of variables. This chapter also presents the results with regard to 

research questions.   

Demographic Characteristics of the Sample  

 A total of 180 participants were recruited from three communities where elder 

clubs were located. Participants were divided into three groups based on the inclusion 

criteria: elder club exercise (n = 60), home exercise (n = 60), and non-exercise (n = 60). 

Of the total (180 participants), participants’ age ranged from 60 to 92 years, with a mean 

of 69.41 (SD = 6.63). Participants’ educational attainment ranged from 4 - 22 years with a 

mean of 6.56 (SD = 4.42). The majority of participants were female and married. More 

than half of participants lived with a spouse and children. Demographic characteristics of 

the sample were displayed in Table 4.1.  

For health conditions, the highest percentage of participants had been diagnosed 

with one health condition (n = 70, 38.9%), followed by 37.7% (n = 57) without any 

conditions. The common health problems reported by the sample were hypertension       

(n = 87, 48.3 %), following by dyslipidemia (n = 57, 29.4 %) and diabetes mellitus          

(n = 24, 13.3 %).  

 Table 4.2 displays exercise characteristics for participants who performed an 

exercise session at elder clubs. Each participant performed more than one type of 

exercises, such as Tai Chi, Thai want exercise, and traditional exercise (Paslop dance and 
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Norabic exercise). However, almost all participants of the elder club exercise group 

performed Tai Chi, followed by Thai want exercise. In addition, the majority of 

participants in the elder club group reported they performed exercise 4 to 5 days per 

week.  

Psychometric Analysis of Study Variables 

Table 4.3 displays the psychometric properties of study variables, including mean, 

standard deviation, median, range, skewness, and coefficient alpha. Coefficient alpha was 

computed to examine internal consistency reliability of research instruments. Computed 

values, which ranged from 0.76 to 0.85, indicated that the scales of GPM-12, GDS-15, 

social support, PSQI, and ISI had good reliability. The coefficient alpha value for social 

network scales was 0.69, which approaches the acceptable value (≥ 0.7) as recommended 

by Polit & Beck (2004).  

The Kolmogorov-Smirnov Test and skewness values were computed to 

investigate the normality for scale variables, including age, health conditions, pain, 

depressive symptoms, social connectedness (social network and social support), physical 

activity, and sleep quality (PSQI and ISI). The results as shown in Table 4.3 illustrated 

that only the scores of the social network scale had normal distribution (p = .82).  
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Table 4.1 

Demographic Characteristics of the Sample (N = 180) 

Variable Frequency (Percentage) 

Gender   

    Females 140 (77.8) 

    Males 40 (23.2) 

Marital Status  

   Single 11 (6.1) 

   Married  114 (63.3) 

   Divorced 9 (5.0) 

   Widowed  46 (25.6) 

Living Status  

    Alone 14 (7.8) 

    Children 53 (29.4) 

    Spouse/Partner 20 (11.1) 

    Spouse and Children  93 (51.7) 

 

Table 4.2 

Exercise Characteristics for Participants at Elder Clubs (N = 60) 

Variable Frequency (Percentage) 

Types of Exercise*   

   Tai Chi 59 (98.3) 

   Thai Wand Exercise 47 (78.3) 

   Traditional Dance (Paslop dance) 34 (56.7) 

   Norabic Exercise 37 (61.7) 

Exercise Frequency (days per week)  

   2 – 3  5 (8.3) 

   4 – 5  47 (78.3) 

   > 5  8 (13.3) 

Note. * Each person may perform more than one type of exercise. 
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Table 4.3 

Psychometric Properties of Study Variables 

Variable M (SD) Mdn Range Skewnessa  Coefficient Alpha 

(α) 
Potential   Actual 

Age  69.41 (6.63) 67 NA 60 - 92 0.85*** NA 

Education 6.56 (4.42) 4 NA 4 - 22 1.66*** NA 

Health Conditions 1.09 (0.98) 1 NA 0 - 4 0.68*** NA 

Pain 5.83 (11.09) 0 0 - 100 0 – 57.50 2.27 *** 0.78 

Depression 1.94 (2.34) 1 0 - 15 0 - 9 1.34*** 0.76 

Social Connectedness       

   Social Network 19.12 (5.45) 19 0 - 30  3 - 30 - .11 0.69 

   Social Support 22.76 (9.13) 23 0 - 44 2 - 44 0.22* 0.78 

Physical Activity  82.39 (42.7) 77.06 NA 7.25 - 264.50 0.83** NA 

Sleep quality       

   PSQI 5.34 (3.52) 4 0 - 21 0 - 15 0.79*** 0.79 

   ISI 3.69 (3.93) 2 0 - 28 0 - 22 1.77*** 0.85 

Note. M = mean, SD = standard deviation, Mdn = median, PSQI = Pittsburg Sleep Quality Index, ISI = Insomnia Severity Index, NA 
= not applicable, athe Kolmogorov-Smirnov Test, *p < .05, ** p < .01, ***p < .001 
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Analyzed Results According to Research Questions  

Research question 1. Are there differences in demographic variables (gender, 

age, educational level, marital status, and living status), health conditions, pain, 

depressive symptoms, social connectedness (social network and social support), and 

physical activity among older adults who participate in an elder club exercise program, 

older adults who perform an exercise program at home, and older adults who do not 

regularly exercise?  

Table 4.4 illustrates differences in frequency and percentage among the groups of 

elder club exercise, home exercise, and non-exercise for categorical variables. The data 

analyses showed that there was no significant difference in living status across groups. 

Significant differences were found for gender (p < .001) and marital status (p < .05). In 

particular, fewer male participants engaged in an exercise session at the clubs. In 

addition, the elder club group included a higher percentage of participants who were not 

currently married than were in the other two groups.  

Table 4.5 presents mean, standard deviation, median, and comparisons among 

groups of participants for continuous variables. The Kruskal-Wallis Test showed 

statistically significant differences in the mean score on the measures of pain, depressive 

symptoms, social support, and physical activity but not for age, education, and health 

conditions. Table 4.5 also illustrates that the non-exercise group had poorer scores on 

almost every variable, including health conditions, pain, depressive symptoms, social 

network, and physical activity, except for social support. 

An analysis of variance (ANOVA) was conducted to compare the mean scores on 

the social network scale among elder club exercise, home exercise, and non-exercise 
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groups. There was a significant difference in the mean scores on the social network scale 

for the three groups as shown in Table 4.5. Post Hoc comparisons using the Tukey’s HSD 

(honest significant) test indicated that the home exercise group reported a higher social 

network score than the elder club exercise group (p = .046) and the non-exercise group (p 

< .001).   

Research question 2. Are there differences in sleep quality (measured by the 

PSQI and the ISI) among older adults who participate in an elder club exercise program, 

older adults who perform an exercise program at home, and older adults who do not 

regularly exercise, controlling for covariates found to be significantly different (p < .10) 

in research question 1.?  

The Kruskal-Wallis Test was conducted to examine differences on a mean rank 

score of sleep quality, measured by the PSQI and the ISI, among the three groups of 

participants. However, factors found to be significantly different among the three groups, 

including pain, depressive symptoms, social connectedness (social network and social 

support), and physical activity were not able to be controlled because of the limitation of 

the Kruskal-Wallis Test. The mean rank scores calculated for the Kruskal-Wallis Test 

differed from the mean scores as presented in Table 4.5. There was not a statistically 

significant difference among exercise groups on the PSQI scores with a mean rank of 

82.75 for the elder club exercise group, 93.00 for the home exercise group, and 95.75 for 

the non-exercise group. Similarly, no statistically significant difference of the scores on 

the ISI measure was found among exercise groups with a mean rank of 85.96 for the 

elder club exercise group, 94.83 for the home exercise group, and 90.72 for the non-

exercise group. In addition, participants in the elder club exercise group reported the 
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lowest scores on both PSQI and ISI scales, which indicated better sleep quality, when 

compared to the other two groups. 
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Table 4.4 

Group Differences for Categorical Variables   

Variables Frequency (Percentage) Test Statistic p-value 

 Elder Club Exercise  

n (%) 

Home Exercise  

n (%)  

Non-Exercise 

n (%) 

  

Gender       

    Females 59 (98.3) 39 (65.0) 42 (70.0) Fisher’s test  = 22.436 .000 

    Males 1 (1.7) 21 (35.0) 18 (30.0)   

Marital Status      

   Married  31 (48.3) 38 (63.3) 45 (75.0) X2 = 7.033  .030 

   Not Currently Married  29 (51.7) 22 (36.7) 15 (25.0)   

Living Status      

    Alone 9 (15.0) 3 (5.0) 2 (3.3) Fisher’s test  = 5.66 .066 

    With Someone  51 (85.0) 57 (95.0) 58 (96.7)   

Note. df (degree of freedom) = 2, X2 = Chi-square     
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Table 4.5 

Group Differences for Continuous Variables   

Variable Elder Club Exercise 

(N = 60) 

Home-Exercise 

(N = 60) 

Non-Exercise 

(N = 60) 

Kruskal-Wallis H 

Testa 

p-value 

 M (SD) Mdn M (SD) Mdn M (SD) Mdn   

Age 68.63 (5.45) 67 69.58 (6.59) 69 70.00(7.69) 67 0.412 .814 

Education 7.27 (4.74) 4 6.43 (4.23) 4 5.98 (4.26) 4 3.967 .138 

Health Conditions 1.05 (0.89) 1  1.0 (1.06) 1 1.20 (0.99) 1 1.92 .383 

Pain  4.83 (9.73) 0 3.42 (8.62) 0 9.25 (13.62) 0 9.292 .010 

Depressive Symptoms  1.65 (2.23) 1 1.7 (2.24) 1 2.48 (2.48) 2 6.088 .048 

Social Connectedness          

   Social Network 18.83 (4.89) 20 21.13 (5.8) 21 17.40 (5.04) 17 7.701b .001 

   Social Support  20.95 (9.29) 19.5 22.17 (7.84) 23.5 25.18 (9.77) 26 6.196 .045 

Physical Activity  103.96 (44.18) 91.0 80.45 (40.04) 77.75 62.78 (33.3) 64.44 26.610 .000 

Sleep Quality         

   PSQI  4.73 (3.07) 4 5.45 (3.47) 4.5 5.85 (3.94) 4.5 2.10 .35 

   ISI  3.42 (4.12) 2 3.90 (3.87) 2 3.77 (3.85) 2 0.90 .64 

Note. PSQI = Pittsburg Sleep Quality Index, ISI = Insomnia Severity Index, M = mean, SD = standard deviation, Mdn = median,       
a Degrees of freedom = 2 for all group comparisons, b the F test with degree of freedom between group = 2 and within group = 177  
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 Research question 3. What are the associations among demographic variables, 

pain, depressive symptoms, health conditions, social connectedness (social network and 

social support), physical activity, and sleep quality scores (PSQI and (ISI)?  

A point biserial correlation (rpb) was calculated to determine if categorical 

variables (gender, marital status, and living statuses) were associated with the PSQI and 

the ISI scores. The results revealed that there were no statistically significant associations 

among gender, marital status, living status, and the PSQI and ISI scores. In addition, the 

Spearman rank-order correlation (Spearman’s rho) was calculated to determine if age, 

education, health conditions, pain, depressive symptoms, social network, and physical 

activity were associated with the PSQI and the ISI scores. A two-tailed test of 

significance indicated that age (p = .001), health conditions (p = .016), pain (p = .001), 

depressive symptoms (p < .001), and the ISI (p < .001) had positive correlations with the 

PSQI score, suggesting that as age, number of health conditions, pain intensity, and 

depressive symptoms increase, sleep disturbances increase. Social network (p = .016) and 

physical activity (p < .001) were negatively correlated with the PSQI score, indicating 

that as social network and physical activity increase, sleep disturbances decrease. Only 

the correlation between the ISI score and the PSQI score was large in magnitude; all 

other correlation coefficients were small in magnitude (Cohen, 1992).     

The Spearman’s rho also showed a positive and statistically significant correlation 

between sleep quality as measured by the ISI with age (p = .01), health conditions          

(p = .000), pain (p = .001), and depressive symptoms (p < .001), suggesting that as age, 

number of health conditions, pain intensity, and depressive symptoms increase, ISI scores 

increase (i.e., poor sleep quality). Conversely, years of education (p = .012) and physical 
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activity (p < .001) were negatively associated with ISI scores, suggesting as years of 

education and physical activity increase, ISI scores decline (i.e., improve). The summary 

of correlations among variables is illustrated in Table 4.6. 
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Table 4.6 

Spearman’s Rho and Point Biserial Correlation Coefficients among Study Variables 

Variable 2 3 4 5 6 7 8 9 10 11 12 PSQI 

1. Gender (female)a .324*** -.155* -.129 -.141 .049 .049 .062 -.030 .008 .121 .009 -.016 

2. Marital Statusa  

(non-marriage) 

 -.382*** .159* -.128 -.081 -.133 .013 -.144 -.054 -.156* .086 .132 

3. Living Statusa  

(with someone) 

  -.048 .028 .005 .031 .002 .121 .106 -.090 -.039 -.031 

4. Age     -.082 .143 .124 .038 -.165* .154 -.377*** .193** .248** 

5. Education     -.181* -.024 -.034 .197** -.021** .169* -.186* -.137 

6. Health Conditions       .181* .243** -.048 .091 -.138 .313*** .180* 

7. Pain       .196** -.258*** .001 -.175* .250** .253** 

8. Depressive 

Symptoms  

       
-.210** .078 -.151* .353*** .294*** 

9. Social Network         .043 .199** -.144 -.179* 

10. Social Support          -.036 .083 .100 

11. Physical Activity           -.260*** -.259*** 

12. ISI            .758*** 

Note. ISI = Insomnia Severity Index, PSQI = Pittsburg Sleep Quality Index, *p < .05, ** p < .01, ***p < .001, a  Computed by a point 

biserial correlation (rpb)  
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Research question 4. Research question 4 investigated how well pain, 

depressive symptoms, health conditions, social connectedness (social network and social 

support), and physical activity predicted sleep quality (PSQI and ISI), when controlling 

for demographic variables (age, education, gender, and marital status).  

After the scores for the PSQI and ISI scales were computed into two groups as 

described in Chapter 3, only 29 of 180 participants had ISI scores indicating poor sleep 

quality or insomnia. However, 68 of 180 subjects had PSQI scores indicating poor sleep 

quality. A small number of events per each predictor variable can create the problems of 

overestimated or underestimated variances of poor sleep quality (Hosmer & Lemeshow, 

2000). Although at least 10 events per variable (EPV) is recommended for a logistic 

regression analysis, Vittinghoff and McCulloch (2007) suggested that higher percentage 

of Type I error was more likely in logistic regression analyses when the number of EPV 

was less than 5. In the current study with 10 predictor variables, a minimum of 50 cases 

for ISI and PSQI groups would be needed to meet Vittinghoff and McCulloch’s 

recommendation, thus a logistic regression analysis was performed only on the PSQI 

outcome variable.   

Tolerance values and variance inflation factor were computed to investigate 

multicollinearity among age, educational level, health conditions, pain, depressive 

symptoms, social network, social support, and physical activity, before performing the 

regression analysis. The results showed all tolerance values greater than .10 (range from 

.78 - .92) and the variance inflation factor less than 10 (range from 1.09 – 1.28), which 

indicated that the variables were not multicollinear and met logistic regression 

requirements.   
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Table 4.7 displays results of the hierarchical multiple logistic regression model 

predicting poor sleep quality as measured by the PSQI scores. In the first block, Beta 

coefficients for the demographic variables of age and educational level were statistically 

significant; the omnibus chi-square test showed a good fit as indicated by a significant 

change in variance of poor sleep quality [X2(4) = 15.566, p = .004] and explained 11.3% 

of the variance in poor sleep quality with correct classification at 66.7% of cases.  

After controlling for age, educational level, gender, and marital status variables as 

shown in the second block, the overall model was statistically significant according to the 

omnibus chi-square test that explained an additional 14.0% of the variance in poor sleep 

quality and correctly classified 71.7% of cases. In total, 25% of the variance in sleep 

quality was explained by all predictors in the model. The variables of pain and depressive 

symptoms were the only statically significant predictors in the final model. Specifically, 

for a one-unit increase in depressive symptoms, the odds of poor sleep quality increases 

by 23 % and for a one-unit increase in pain, the odds of poor sleep quality increases by 

3.5 % (Speraindei, 2014).    

As mentioned at the beginning of this section, because of a small number of 

participants with ISI scores that were indicative of insomnia, the prediction of poor sleep 

quality with the ISI score was not performed in this study. Descriptive statistics were 

calculated to examine demographic and health-related characteristics between 

participants with ISI scores denoting insomnia and no insomnia. Of the 29 cases with 

insomnia, 89.7% also reported poor sleep quality on the PSQI scale, and 27.8 % of 

151cases without insomnia reported poor sleep quality on the PSQI scale. There was a 

higher percentage of female participants (79.3 %) with insomnia than those without 
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insomnia (77.5 %). The proportion of insomnia participants who were married (58.6 %) 

and living with someone (89.7 %), however, differed slightly from those without 

insomnia (84.2% and 92.7%, respectively). Psychometric properties of continuous 

variables by groups, including mean, standard deviation, median, and range are illustrated 

in Table 4.8. The results showed insomnia participants also reported a mean score 

indicating poorer conditions in almost variables, except social support.       
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Table 4.7 

Logistic Regression Analyses Predicting Poor Sleep Quality (PSQI > 5)  

 

Predictor 

        Model 1 

B 

       Model 2 

B SE Wald p-value OR [95% CI] 

Age .053* .032 .029 1.200 .273 1.032 [.975, 1.093] 

Education  -.091* -.071 .048 2.214 .137 .931 [.848, 1.023] 

Gender (male) .352 .505 .460 1.209 .272 1.658 [.673, 4.081] 

Marital Status (married) -.536 -.734 .406 3.259 .071 .480 [.216, 1.065] 

Health Conditions  .081 .186 .191 .662 1.085 [.753, 1.561] 

Pain  .035 .017 4.067 .044 1.035 [1.001, 1.071] 

Depressive Symptoms  .208 .080 6.850 .009 1.232 [1.054, 1.439] 

Social Network  -.008 .035 .052 .819 .992 [.925, 1.063] 

Social Support  .005 .020 .053 .818 1.005 [.966, 1.045] 

Physical Activity  -.006 .005 1.387 .239 .994 [.985, 1.004] 

Constant   -3.384 -2.143    

Nagelkerke R2  .113 .253    

Model Coefficient X2  15.566** 36.958***    

Note. B = effect coefficient, SE = standard error, OR = odd ratio, CI = confident interval, PSQI = Pittsburg Sleep Quality 
Index, *p < .05, ** p < .01, *** p < .001 
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Table 4.8 

Characteristics of Continuous Variables for Participants with Insomnia and without Insomnia 

 No Insomnia (N = 151)  Insomnia (N = 29) 
Variable M SD Median 

(Range) 
 M SD Median 

(Range) 

Age (year) 68.87 6.42 67 
(60-92) 

 72.17 7.13 71 
(60 – 90) 

Education (year) 6.85 4.64 4 
(4 – 22) 

 5.03 2.57 4 
(4 – 16) 

Health Conditions 1.03 0.99 1 
(0 – 4) 

 1.41 0.87 1 
(0 – 3) 

Pain 5.12 10.35  0 
(0 – 55.0) 

 9.60 14 0 
(0 – 57.5) 

Depressive Symptoms 1.60 2.03 1 
(0 – 9) 

 3.76 2.98 4 
(0 – 9) 

Social Network 19.61 5.47 20 
(3 – 30)  

 16.59 4.64 16 
(10 – 28) 

Social Support 22.22  8.84 23 
(2 – 44) 

 25.62 10.19 24 
(8 – 24) 

Physical Activity 85.38 43.11 79.25 
(10.25 – 264.50) 

 66.88 37.42 67.0 
(7.25 – 157.75) 

PSQI 4.36 2.68 4 
(0 – 13) 

 10.48 2.87 11 
(4 – 15) 

Note. PSQI = Pittsburg Sleep Quality Index, M = mean, SD = standard deviation 
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Chapter Five 

Discussion/Conclusions 

The purpose of this study was to explore differences in sleep quality among older 

adults who participated in an exercise session at elder clubs, older adults who performed 

exercise at home, and older adults who did not exercise, as well as identify factors 

associated with sleep quality in this population. Findings from this study showed that 

there were no statistically significant differences in sleep quality scores among the three 

groups, although the non-exercise group reported scores that indicated poorer sleep 

quality. Sleep quality had a significant relationship with number of health conditions, 

pain level, depressive symptoms, social connectedness (social network), and physical 

activity. In addition, pain and depressive symptoms were significant predictors of sleep 

quality, when controlling for age, gender, education, and marital status.  

This chapter discusses the theoretical framework used in the current study. The 

findings with respect to the current literature and prior evidence are discussed. This 

chapter also includes strengths and limitations based on the results of this study. 

Implications for practice and further research are suggested in this chapter.       

The Symptom Management Model and Sleep Quality  

The symptom management model was used as a framework to guide this study. 

This model has been used in other studies to theoretically guide an understanding of 

relationships among the three major dimensions of the model, including symptom 

experiences, symptom management strategies, and symptom outcomes in various areas of 

healthcare (Dodd et.al. 2001; Skelly et al., 2008). This model also provides an 

understanding of three important contextual factors of person, health and illness, and 
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environment, all of which can influence symptom management strategies and symptom 

outcomes. In the current study, exercise habits and physical activity were symptom 

management strategies and sleep quality was a symptom outcome.  

Findings from the current study support the use of the symptom management 

model that explained a relationship between physical activity and sleep quality and the 

influence of the contextual factors of person (age), health and illness (health conditions, 

pain intensity, and depressive symptoms), and environment (social connectedness) on 

sleep quality. This finding is important to address the multiple aspects related to sleep 

quality in older population. In addition, this study also provides an understanding of the 

role of personal, health and illness, and environmental factors on exercise habits (elder 

club exercise, home exercise, and non-exercise), which guides nursing practice and 

healthcare providers for developing programs to promote sleep in the Thai older 

population.  

Sleep Quality, Exercise Habits, and Physical Activity 

Although no significant differences in sleep quality were found among groups of 

participants who exercised regularly and those who did not exercise, the overall scores on 

self-reported physical activity suggested that increasing levels of physical activity had an 

association with better sleep quality as measured by the PSQI and ISI scores. A possible 

reason to support this finding could be how the physical activity was measured. In this 

study, physical activity was measured by all activities related to physical movements that 

including leisure-time physical activity, occupational physical activity, household 

physical activity, and transportation physical activity (Fei et al., 2013). Thus, levels of 

physical activity that participants gained through these activities and not only from 
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exercise, may affect sleep quality. This finding was parallel with one study that explained 

a negative relationship of perceived sleep problems with levels of physical activity (Im, 

Teng, Lee, Kang, Ham, Chee, & Chee, 2014). Besides, a cross-sectional study in a large 

sample of American older adults has shown health benefits from engaging in more than 

300 minutes of lifestyle light-intensity physical activity (e.g., casual walking, stretching, 

light weight training, dancing slowly, occupation, and light yard work or housework) 

(Loprinzi, Hyo, & Cardinal, 2015). Since chronic health problems can contribute to sleep 

disturbances, it is plausible that lifestyle activities as reported in this study could help 

older adults maintain good sleep.    

 That there was no significant difference in sleep quality among the three groups 

of exercise habits (elder club exercise, elder club exercise, non-exercise) could be 

because other factors besides exercise habits influenced sleep quality of study 

participants. One possible factor is that reported sleep quality scores in this study may be 

biased by individuals’ sleep perception when that level was measured by self-reported 

sleep quality, which in this study included the Pittsburg Sleep Quality Index (PSQI) and 

the Insomnia Severity Index ISI). In fact, older adults perceive poor sleep quality as 

acceptable, compared with younger age groups (Gooneratne & Vitiello, 2014). However, 

one cross-sectional study has suggested that older adults tend to report sleep quality 

worse than is actually the case as evaluated by using subjective versus objective sleep 

measures (Landry, Best, & Liu-Ambrose, 2015).  

Another possibility is that this study recruited healthy older participants or older 

adults who did not have health conditions that limited their abilities to perform exercise. 

Strong evidence has emphasized physical health conditions (e.g.,  pain), and mental 
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health conditions (e.g., depressive symptoms) as a contributor to poor sleep quality 

(Ancoli-Israel, 2009; Assantachai et al., 2011; Blågestad et al., 2012; Foley et al., 2004). 

Yet in this study, the comparison of health conditions among the three groups did not 

have significant differences. Even though participants reported significant differences in 

the mean scores on the measures of pain and depressive symptoms across groups, those 

mean scores were minimal.  

 Although the difference in sleep quality among the three groups failed to support 

the hypothesis, this study provided the interesting results in that participants who engaged 

in an elder club exercise session had better sleep quality scores when compared to those 

in the home exercise group and the non-exercise group. In this respect, engaging in an 

exercise session at elder clubs could promote better sleep quality in the Thai older 

population. According to previous evidence, numerous research studies have confirmed 

exercise has sleep benefits (Chiu-Yueh & Ai-Fu, 2012; Foley et al., 2004; Holfeld & 

Ruthig, 2014; Inoue et al., 2013; Mazzotti et al., 2012; Wu et al., 2012). In particular, 

exercising regularly helped people gain better sleep outcomes, including sleep latency, 

sleep duration, sleep efficiency, numbers of nighttime awakenings, daytime sleepiness, 

and overall sleep quality than individuals in control conditions (Kredlow et al., 2015).  

Kredlow et al. (2015) also concluded that the benefits of exercise for sleep could be 

recognized after exercise taking place 3 to 8 hours before bedtime, with exercise 

influencing acute changes on many important aspects of sleep.  

Factors Related to Sleep Quality  

The present study highlighted that age, number of health conditions, pain intensity 

and depressive symptoms had significant associations with sleep quality.  The results 
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regarding factors influencing sleep quality found in this study support those of 

investigators who confirmed that poor sleep quality was common with increasing age and 

related to physical and mental health problems (Ancoli-Israel, 2005; Crowley, 2011; 

Foley et al., 2004; Li et al., 2013; Neikrug & Ancoli-Israel, 2010; Ohayon et al., 2004; 

Rashid et al., 2012). Regarding this aspect, the relationships among pain, depressive 

symptoms, and sleep quality are bidirectional. In particular, pain can result in poor sleep 

quality, and in turn, poor sleep quality can lower pain threshold resulting in increased 

pain sensitivity (Vitiello, et al., 2009). Pain intensity can also be detrimental to mood, 

which then can amplify sleep difficulties (McMillan et al., 2008). It has been noted that 

those with a high level of depressive symptoms were more likely to have poorer sleep 

quality, longer sleep latency, and more nighttime awakenings than those with lower 

depressive symptoms (Paudel et al., 2008). In turn, poor sleep quality can promote 

depressive symptoms since clinical research has shown that disturbed REM or non-REM 

sleep can contribute to maladaptive stress and psychological responses resulting in poor 

psychological function (Germain, 2013).  

 This study also provided evidence that social connectedness, especially a social 

network, was negatively related to the PSQI scores, suggesting that people who had a 

larger network tend to have better sleep quality. Nevertheless, the result showed a small 

association of social network with sleep quality. The result of this study reflects the 

findings of Yao et al. (2008) who found that sleep quality was likely better in older adults 

with good relationships with family members, relatives, and friends. However, the degree 

of prediction for sleep quality was not significant in this study. It is possible to note that 
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the role that social network has in promoting sleep quality may be influenced by other 

factors that need to be explored.   

 Literature on social connectedness suggested that number of close friends, 

frequency of interactions with family and friends or neighbors, trust in neighbors, and 

level of participation in activities play an important role in supporting well-being and 

further promote health (Haslam, Cruwys, Haslam, & Jetten, 2015). Moreover, in 

psychological research, keeping a connection with others can prevent isolation and 

feeling of loneliness and it can promote a sense of belonging, all of which further benefit 

physical and  emotional well-being (Cornwell & Waite, 2009). Other studies showed that 

a social network, especially a family network, influenced health-promotion behaviors and 

further promote perceived healthy aging (Thanakwang & Soonthorndhada, 2011). 

According to these benefits, the effect of a social network on physical and psychological 

health may promote good sleep quality.    

It is not surprising to note that pain and depressive symptoms significantly 

predicted sleep quality as measured by the PSQI score after controlling for age, gender, 

and marital status. It may be because of the participants in this study were mostly healthy 

and had a few health conditions. Accordingly, the correlations of health conditions as 

reported by participants with the PSQI score were small in magnitude. This is contrary to 

what sleep researchers have concluded, which is that the higher prevalence of poor 

sleepers tends to be found in older adults with high numbers of comorbidities (Ancoli-

Israel, 2009; Blågestad et al., 2012; Foley et al., 2004).  

Another possible reason for explaining no difference in sleep quality found 

among the three groups could be that the measure used to record sleep quality lacked the 
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sensitivity to detect poor sleep quality in cases with low risk and subtle signs of poor 

sleep, as could be the case with the participants in this study. The PSQI, a subjective 

sleep measure, is commonly used in research studies as it measures sleep quality and 

sleep disturbances (Buysse et al., 1989). However, Landry et al. (2015) suggested that the 

PSQI may not be able to detect subtle but clinically important changes in sleep quality 

relative to age, health problems, or interventions. Another study showed that the PSQI is 

limited to detect sleep problems in a low-risk population when compared with 

polysomnography (Nishiyama et al., 2014). In the present study, however, the PSQI was 

a better instrument to detect poor sleep quality in Thai older adults when compared with 

the ISI scale. According to the study’s results, the frequency of poor sleepers based on 

the ISI score was lower than those who reported poor sleep quality on the PSQI score.  

One possibility for explaining this difference is that the PSQI and ISI scales 

measure different aspects of sleep quality. That is, the PSQI measures seven aspects of 

sleep, including subjective sleep quality, sleep latency, sleep duration, sleep efficiency, 

sleep disturbance, use of sleep medicine, and daytime dysfunction (Buysse et al., 1989). 

On the other hand, the ISI measures three dimensions of insomnia, including 

characteristics of insomnia, severity, and insomnia consequences (Bastien et al., 2001; 

Morin, Belleville, Bélanger, & Ivers, 2011).  According to these differences, the ISI is a 

valid instrument to detect symptoms of insomnia and is sensitive to treatment responses 

in clinical patients (Morin et al., 2011). In contrast, the PSQI is a valid instrument to 

capture sleep quality and sleep disturbances (Buysse et al., 1989).  

The prediction of sleep quality as measured with the ISI could not be analyzed 

using logistic regression due to an insufficient number of cases with insomnia. Otherwise, 
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for participants with scores indicating insomnia and without insomnia, insomnia 

participants tend to be female, not currently married, and living alone. In addition, their 

scores indicated poor conditions in health problems, pain, depressive symptom, physical 

activity, and social network. These findings are useful in promoting sleep awareness 

among healthcare providers and among older adults and their family members, 

particularly those with physical and mental problems (e.g., chronic health conditions, , 

depressive symptoms, and pain), females, and not married or living alone and not 

connecting with others.  

Differences among Groups Relative to Study Variables  

This comparison study among three exercise habit groups (elder club exercise, 

home exercise, and non-exercise) presents three major differences, which support factors 

influencing symptom management strategies in the symptom management model. These 

differences include gender, health and illness, and social connectedness. Differences for 

each variable are discussed below.  

Gender differences among groups. The results from this study indicated that 

fewer older male participants engaged in an exercise session at elder clubs when 

compared to gender counterparts and other two groups of participants. This study’s result 

supports a previous report about the situations of Thai elder clubs that emphasized that 

almost all elder club activity attendants were female (Viwatpanich, 2012). It also parallels 

those of other investigators in the United States and Brazil whose study results suggested 

that females were more likely to participate in social activities, particularly engaging in 

more clubs, meeting, and religious activities than did males (Caetano, Silva, & Vettore, 

2013; Thomas, 2011).  
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One possible reason of gender differences in elder club exercise participation 

found in the current study is the influence of gender roles. Theorists postulate that people 

are encouraged to conform stereotypic beliefs and behaviors, which could include those 

indicating that males are stronger and more independent, self-reliant, and robust than 

females (Courtenay, 2000). Consistent with these gender constructions, men in Thai 

society are expected to take a role as leaders and earn money to support their families 

while women are responsible for household activities and play supportive roles for family 

members. Based on the data from the national survey, more men than women were in the 

workforce and became the main source of family income among married older adults 

(Knodel, Prachuabmoh, & Chayavan, 2013). This may further affect available time for 

older men to participate in elder club activities. In addition, older men engaged in social 

activities for financial benefits, whereas female elders were more likely to participate in 

groups or activities that impacted their feelings (Prachuabmoh, 2014). As in this study, it 

is possible that when social activities (e.g., singing a song, dancing, or playing a game) 

were added in the club activities along with exercise routines, females had more focused 

attention in elder club activities than males.   

Exercise might be influenced by gender. Guillet, Sarrazin, Fontayne, and Brustad 

(2006) concluded that people perceived sports or exercise as gender appropriate so that 

they accept or reject participating in forms of sports or exercise appropriate for their 

gender. As a result, individuals may have conflicts when engaging in exercise that they 

perceive inappropriate for their gender. A previous study showed that men were 

overrepresented in forms of exercise that required strength, speed, and endurance while 

women were more highly engaged in forms of exercise that required concentration and 
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calmness (Chalabaev, Sarrazin, Fontayne, Boiché, and Clément-Guillotin, 2013). 

Although, little is known about gender appropriateness regarding types of exercise in 

Thai older population, the results that almost 100% elder club participants were female 

indicate exercise in the clubs appeals to females.  

There were two major differences between elder club exercise and home exercise 

in the present study regarding forms of exercise and their characteristics. Exercise that 

older participants performed at elder clubs included Tai Chi plus at least one form of 

traditional exercise, such as Thai wand exercise, Baslop dance, and Norabic exercise. 

Although, all of these exercise forms were adjusted according to cultural context and 

Southern Thai tradition to make it feasible for all older adults to perform, their 

characteristics, especially for the Baslop dance and Norabic exercise, are a combination 

form of body-hand movements with traditional music (Kanhachon et al., 2014). Tai Chi 

focuses concentration on the slow body movements with deep breathing (Lo & Lee, 

2014). With all exercise offered in elder clubs, it may be more acceptable for older 

women than for older men to exercise at elder clubs.       

On the other hand, exercise that older participants practiced at home included 

running, brisk walking, and biking. These exercise characteristics involved speed and 

consumed high energy. As noted earlier that men seem likely to accept exercise that 

require strength and speed, more males comprised the home exercise group when 

compared with the elder club exercise group. It is consistent with one study in Thai older 

adults that found common types of exercise for male older adults including running, 

bicycling, and walking but Thai dance and dance with wood stick more common for 

female elders (Sophonratanapokin, Chaiyawat, & Sawangdee, 2012). Regarding this, the 
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emphasized forms of exercise that will be integrated into elder club activities is an 

important issue when designing exercise programs that target male older adults.   

Health and illness among groups. The current study also illustrated significant 

differences in health and illness factors, particularly for pain and depressive symptoms, 

among participants who engaged in an exercise session at elder club, participants who 

exercised at home, and participants who did not exercise. These results provide evidence 

that sedentary older adults are likely to have more physical and mental health conditions, 

compared with active older adults (de Rezende, Rey-López, Matsudo, & do Carmo Luiz, 

2014; Penedo & Dahn, 2005; Teychenne, Ball, & Salmon, 2010). However, health 

conditions, pain, and depressive symptoms may be factors that cause older participants in 

this study to not exercise. As such, some literature reviews have shown that poor health is 

an important barrier to physical activity and exercise among older adults (Boehm et al., 

2013; Schutzer & Graves, 2004).  

Sedentary lifestyles have been linked to physical and mental health risk factors, 

while exercising regularly helps to maintain physical and psychological function, prevent 

diseases, and further improve the quality of life for older adults (Fei et al., 2013; Taylor, 

2014). In a large sample of British older adults, low levels of physical activity were 

significantly associated with cardio-metabolic risk factors that included wrist 

circumference, body mass index, cholesterol ratio, and Hemoglobin A1c (Stamatakis, 

Davis, Stathi, & Hamer, 2012). In addition, a longitudinal study on risk factors of 

depression in older adults suggested that sedentary behaviors were significantly 

associated with a higher score on the depressive symptoms scales, while participating in 

high-intensity exercise activities at least once a week were associated with lower 
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depressive symptoms score (Hamer & Stamatakis, 2014). Hamer and Stamatakis’s (2014) 

results are consistant with the results in the current study that showed a negative 

correlation between depressive symptoms scores and physical activity levels.   

Not only did non-exercise participants have a mean score for pain higher than the 

other two groups of exercisers, but pain in this study was also negatively correlated with 

physical activity levels, suggesting that when pain increases, physical activity levels tend 

to decrease. Pain is an important factor known to cause physical limitations in older 

adults (Franco et al., 2015; Patel, Guralnik, Dansie, & Turk, 2013). A meta-analysis to 

compare physical activity between older adults with and without chronic pain suggested a 

significant lower level of physical activity in older adults with chronic pain (Stubbs et al., 

2013). In the current study, participants were asked to report pain that consisted of pain 

intensity and pain-related to physical function, social function, mood, and sleep. Those 

who reported a higher score on this measure might be indicating the higher difficulty they 

encountered while they were performing physical activity and social function due to pain.  

Social connectedness among groups. In this study, two concepts were used to 

identify social connectedness, social network and social support; both of these were 

found to be significantly different among the three exercise groups. In particular, non-

exercisers reported the lower mean score on social network when compared to older 

participants who engaged in elder club exercise sessions and those who did self-exercise 

at home. As mentioned by Cornwell et al. (2008), people lose their connections when 

they get older. Participation in social activities is the way to strengthen social connection 

among individuals. Research has shown that doing activities that involved interactions 

with others, such as sports and volunteering work, significantly promoted social 
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connection (Toepoel, 2013). One of exercise groups in the current study was recruited 

from elder clubs where seniors in the same communities routinely congregated to 

perform exercise along with other activities, such as religious activities and potluck 

events. Thus, through participation in elder club exercise sessions with friends in the 

group, elder club participants in this study could stay socially connected, and they 

reported higher social networks than those who were in the non-exercise group.      

In this study, the social network for participants in the elder club exercise, 

however, was lower than that of participants in the home-exercise group. Support for this 

finding can be found in the way that the elder club exercise groups are structured. In the 

present study, elder clubs are closed groups that are formed by older adults in 

communities under the supervision of healthcare providers who are responsible for that 

area. As a result, participating in elder club’s activities allows older adults to interact with 

friends or neighbors who are elder club members or staff who run elder-club’s activities 

but not others outside the group. Because of this, close connections that elder club 

members have with other people outside of the group could be limited.  

On the other hand, participants in the home exercise group were older adults who 

performed self-exercise as a regular basis. For example, older adults regularly exercise 

through walking, running, and biking around their home or other places in communities 

(e.g., public parks or outdoor stadiums). With places to join in self-exercise around home 

or public places, older adults performing self-exercise have a likelihood of connecting 

with a variety of people that provide links to broader connections and different social 

network types when compared with the elderly who limit themselves at home or are in a 

specific group, such as an elder club. This reason supports the finding that older 
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participants in the home-exercise group reported having a greater social network than 

those in the elder-club group.    

Social networks have been noted as an important resource of social support for 

older adults (Shiovitz-Ezra & Litwin, 2012). This support that individuals receive will 

take place within their network systems (Ashida & Heaney, 2008). Thus, people who lack 

social relationships or interact with fewer network members are more likely to receive 

low social support (Shiovitz-Ezra & Litwin, 2012). According to the British Household 

Panel Study, older adults who had frequent contacts with other people, interacted 

frequently with neighbors, and engaged in organizational activities, such as religious 

activities and sport clubs, constantly perceived that they had high social support (Gray, 

2009). Thus, frequent interactions with friends or others through elder club exercise 

participation or by meeting others while exercising around their houses and public places, 

as occurred for participants in this study, can help older adults gain more support from 

others than those who did not.  

Although the difference in social support scores were found across the three 

groups, perceived social support in neither in the elder club exercise group nor in the 

home exercise group were higher than that for participants in the non-exercise group who 

had a smaller network size. In addition, the relationship between social support scores 

and physical activity in this study was not statistically significant. The social support 

findings in the current study, however, were inconsistent with those of Thanakwang 

(2008) who suggested that social support significantly influenced health promotion 

behaviors (e.g., prevention and physical activity). In particular, receiving support from 

friends or neighbors was the main resource that directly influenced healthy behaviors, 
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while receiving support from family and relatives mediated healthy behaviors through a 

sense of well-being (Thanakwang, 2008).  

Scores on the social support scale that were higher in the non-exercise group 

pointed out other factors that may influence perceived social support among the sample 

of Thai population in this study. Living status and marital status might influence 

perceived social support in this study as the non-exercise group recruited a higher 

percentage of participants who were currently married and living with their children, 

spouse, or partner when compared to the other two groups who did self-exercise and who 

participated in elder club exercise sessions. According to previous research on British 

older adults, poor social support has been found in respondents who were childless and 

have been continually without a partner (Gray, 2009).  

Strengths and Limitations 

 Strengths of the study. Several strengths of the study are addressed, including 

study design and data collection. For study design, this is the first study that compares 

sleep quality among different groups of exercise habits, including engaging in an elder 

club exercise session, performing self-exercise regularly, and not doing exercise. In 

detail, this study applied habitual interventions as an elder club exercise program and 

self-exercise that participants currently engage in as part of their daily life to investigate 

the role that exercise has on influencing sleep quality. Unlike this study, prior research 

investigated exercise programs for sleep benefits by developing new exercise programs 

that may be demanding and are not suitable for all older adults. Thus, by investigating the 

effects of exercise programs that older adults currently engage in, the results are 
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important and beneficial when looking to promote participation in exercise programs that 

are already available in communities.  

In addition, this study also explored the role of social connectedness on sleep 

quality. Although the prediction of social connectedness as measured by social network 

and social support is indefinable, the finding in this study emphasized the differences in 

social network and social support among groups of elder club exercise, home exercise, 

and non-exercise. This will guide the future work that can further examine how social 

connectedness promotes sleep quality. Likewise, data in this study were obtained solely 

through a questionnaire-face-to-face interview by the principal investigator. During the 

interview session, participants were allowed time to clarify words or questions if they did 

not understand. This data collection method prevented missing data and helped with more 

accurate responses. More importantly, utilizing only one data collector helped assure that 

data were collected in the same manner, which helped to control data collection biases 

and maintain the reliability of data collected.  

 Limitations of the study. Limitations in this study included the cross-sectional 

design, uncontrolled confounding factors, convenience sampling, and self-report 

measures. First, convenience sampling resulted in a dominance of female participants. 

Also, although participants were recruited based on inclusion and exclusion criteria, this 

selection method could lead to selection biases that recruited participants who 

overestimated or underestimated their sleep quality. Because the majority of participants 

in this study were female, it is unclear if the differences of physical activity levels, social 

connectedness, and sleep quality would be similar for females and males.  
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Second, this study used a cross-sectional design. With this design, data in this 

study were collected at only one-time point. The results cannot determine if exercise 

habits influenced sleep quality, or if sleep quality influenced physical activity. Third, 

confounding factors related to the differences in sleep quality among groups were not 

controlled. The finding that shows no differences in sleep quality among groups may be 

because of the effects from others variables that were found to be significantly different 

across groups, including age, gender, living status, pain, depressive symptoms, and social 

connectedness. These confounding factors cannot be controlled by using the Kruskal-

Wallis test.  

Forth, subjective measures were used to report sleep quality and physical activity 

levels. Specifically, for self-reported sleep quality, participants in this study were asked 

to respond the symptoms related to sleep quality that occurred over the past month. Since 

age relates to a memory decline, self-reported sleep quality can be problematic for 

cognitively impaired older adults. Although all participants in this study were considered 

cognitively intact persons, a self-reported sleep quality measure may limit the accuracy of 

information because, at some point, older adults may not be able to recall all the 

information. Finally, the interpretation of the study’s results should be viewed with caution 

due to lack of generalization because of the higher number of female participants and the 

application of a convenience sampling method.  

Implications and Future Research 

Implications. The findings from the current study could be useful for 

gerontological nursing practices and other healthcare professionals who are interested in 

sleep management in community-dwelling older adults.  First, the current study provides 

knowledge on factors contributing to poor sleep quality in older adults. These factors 
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include not only physio-psychological factors, such as pain and depressive symptoms, but 

they also include social aspects, particularly an individual’s network. This knowledge 

should be considered when looking into the concept of sleep management. As a result, 

nursing students and healthcare professionals who are responsible for this population can 

come to understand multidimensional factors of sleep that will lead to more effective 

prevention and treatment plans.   

Second, this study confirms that the presence of depressive symptoms potentially 

predicts poor sleep quality in older adults. Most important, depressive symptoms are 

commonly concurrent with sleep disturbances and pain that link in the same cluster. As a 

result of this relationship, the study’s finding are beneficial for gerontological nurses or 

other healthcare providers as guidance for setting an advanced care plan or initial 

interventions that target symptoms within the cluster, as in this case, pain, depressive 

symptoms, and sleep disturbances.  

Third, elder club exercise programs can find more ways to help promote sleep 

quality in older adults as the sleep quality scores in the elder club exercise group were 

lower than that of other two groups, indicating the other two groups had poorer sleep. 

Accordingly, an elder club exercise program can work to enhance sleep quality for Thai 

older adults as it is a cultural-based program accounting for a Thai context and the needs 

of people in communities. However, exercise programs should be planned to meet the 

needs of male older adults as well as females.        

Fourth, despite the fact that the magnitude of association of sleep quality with 

social connectedness, especially for a social network (family and friendship network) was 

small, building social networks may help with sleep problems in older adults. As the 
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results in this study indicated that if a social network increases, people tend to have better 

sleep quality. Although it is unclear that how social network enhances sleep quality, the 

result is that social networks also link together active older adults. As such, older adults 

who routinely participate in elder club exercise session or perform self-exercise regularly 

may explain the social network gained through exercise participation that further 

promotes their sleep quality.        

Last, the current study also confirms that participants who did not exercise 

reported more health conditions, pain intensity, and depressive symptoms. The physical 

and mental health conditions that older adults who were inactive in this study faced can 

point out the need for health professionals, family, and older adults to recognize the 

factors that can be linked to sleep quality.    

Future research. Based on previous evidence and the current study, future 

research should apply a randomized sampling method and use an objective measure of 

sleep quality and physical activity. By doing this, researchers can (a) increase the power 

to detect the differences in sleep quality among older adults with different levels of 

physical activity, (b) avoid the selection biases that may occur during a recruitment 

process, and (c) avoid inaccurate data caused by self-report.  

A longitudinal and comparison study should be conducted to explore the effect of 

elder club exercise programs on sleep outcomes in older adults with poor sleep quality in 

addition to comparing sleep outcomes between older adults who do self-exercise and 

those who engage in elder club exercise programs. Likewise, how the role of social 

network is related to exercise participation and influences sleep quality in older adults 

should be considered.  
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Finally, future research could utilize a qualitative approach to explore the 

influence of social connectedness, especially the aspect of social network, on sleep 

quality in older adults. 

Conclusions 

The current study provides information that older adults who do not exercise tend 

to have more health conditions, greater pain intensity, higher depressive symptoms, lower 

physical activity, and a smaller social network size but also higher social support than 

older adults who routinely participate in elder club exercise sessions and those who 

regularly perform self-exercise. Although sleep quality did not appear significantly 

different across groups, inactive older adults tend to have poorer sleep quality than active 

older adults. Moreover, age, health conditions, pain, depressive symptoms, physical 

activity, and social network were associated with sleep quality. The presence of pain and 

depressive symptoms appear to be important predictors for sleep quality in this 

population.  
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Appendix B 

Introduction Letter 

 

 

Office ศธ 0521.1.05/                                                   
Faculty of Nursing 
Prince of Sonkhla University   

     Kor Hong, Hat Yai. Songkhla,  90112 

                   
Date ………….. 

Subject Introduction and Participant Recruitment    
Dear Director’s name  
Attached documents 1. Research proposal 

2. Research questionnaire   
  

I am Chantra Promnoi, a faculty member at Faculty of Nursing, Prince of Songkla 
University and a doctoral student at the University of Missouri Sinclair School of Nursing. I will 
be conducting a research study to compare sleep quality of older adults who participated in 
exercise programs at elder clubs with sleep quality of older adults who perform an exercise 
program at home, and older adults who do not regularly exercise programs. I will be conducting 
this project from November 2015 to January 2016.  

I aim to recruit 60 older adults per group (180 subjects in the total) with age 60 or older, 
participation in elder club-exercise programs at least twice a week over the past 3 months, home 
exercise, and no-regular exercise. Exclusion criteria are (1) primary sleep disorders (sleep apnea 
or abnormal legs movement), (2) an illness that limits activities of daily living or disturbs sleep, 
(3) history of cognitive or other neurological problems, (4) history of psychological disorders or 
alcohol/substance abuse, and (5) use of sleep/psychiatric medications or other medications 
affecting sleep more frequently than once a week.   

All participants will be asked to answer questions on demographic characteristics, health 
conditions, pain level, depressive symptoms, social connectedness, sleep quality and problems, 
and physical activity. Each interview session will take about 45 minutes on average.  

The participation in this study is voluntary. Participants will have the right to decide if 
they want to participate or not. They may withdraw from the study at any time without any 
penalty or loss of benefits. Demographic data will be labeled with a code number only, and all 
data collected will be kept strictly confidential.  

I hope I will meet with you in the second week of November to discuss the project 
further. I will call you, and if you are willing, I will schedule an appointment for me to visit. 
Thank you in advance for considering this request.   

 
Sincerely yours, 

 
                              

                                 Chantra Promnoi, a PhD student    
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ที% ศธ 0521.1.05/          คณะพยาบาล ศาสตร์ มหาวทิยาลยัสงขลานครินทร์  

           ปทฝ.คอหงส์  อ.หาดใหญ่ จ.สงขลา 90112 
       วนัที% ……………….. 

เรื$อง  ขออนุญาตเกบ็ขอ้มูลวจิยั 
เรียน ผูอ้าํนวยการโรงพยาบาลส่งเสริมสุขภาพตาํบล /ประธานชมรมผูสู้งอายุ  
สิ%งที%แนบมา  1. โครงร่างวจิยั 

 2. แบบสอบถามสาํหรับวจิยั 
ดิฉันนางสาว จนัทราพรหมน้อย อาจารยป์ระจาํคณะพยาบาลศาสตร์ มหาวิทยาลยัสงขลานครินทร์ และ

นกัศึกษาปริญญาเอก คณะพยาบาลศาสตร์ มหาวิทยาลยัมิชซี% ประเทศสหรัฐอเมริกา กาํลงัศึกษาวิจยัเพื%อปรียบเทียบ
คุณภาพการนอนหลบัระหวา่งกลุ่มผูสู้งอายทีุ%เขา้ร่วมออกกาํลงักาย ณ ชมรมผูสู้งอายแุละกลุ่มผูสู้งอายทีุ%ไม่ไดเ้ขา้ร่วม 
ตัVงแต่เดือนพฤศจิกายน 2558 ถึงเดือนมกราคม 2559  

ดิฉนัวางแผนจะคดัเลือกสมาชิกผูสู้งอายจุาํนวน 60 คนต่อกลุ่ม รวม180 คน ที%มีอาย ุ60 ปีขึVนไป ไม่มีปัญหา
บกพร่องเรื%องความจาํ และมาออกกาํลงักายสมํ%าเสมอที%ชมรมของท่าน หรือออกกาํลงักายสมํ%าเสมอที%บา้น หรือ ไม่ออก
กาํลงักาย ทัVงนีV  ผูสู้งอายุตอ้งไม่มีปัญหา ดงัต่อไปนีV  (1) ไม่เคยไดรั้บการวินิจฉัย การหยุดหายใจขณะหลบั หรือการ
เคลื%อนไหวของขาผดิปกติเวลาหลบั (2) มีปัญหาสุขภาพที%กระทบการนอน หรือจาํกดัการปฏิบติักิจวตัรประจาํวนั เช่น 
ปวดขอ้หรือปวดหลงัระดบัรุนแรง หอบหืดระยะเฉียบพลนั หรือ ถุงลมโป่งพอง หวัใจวายหรือเจบ็หนา้อกที%อาการยงั
ไม่คงที% เบาหวานที%ระดบันํV าตาลไม่คงที% (3) ประวติัมีปัญหาความจาํเสื%อม หรือความผดิปกติทางระบประสาท เช่น อลั
ไซเมอร์ พาร์กิลสนั หรืออมัพฤก (4) ความผดิปกติทางจิต หรือดื%มสุราหรือใชส้ารเสพติด และ )5  (ใชย้านอนหลบัหรือ

ยาอื%นที%มีผลต่อการนอนหลบั เกิน 1 ครัV งต่อสปัดาห์   
ผูสู้งอายทีุ%มีคุณสมบติัตามเกณฑแ์ละยนิดีเขา้ร่วมการวจิยั จะตอ้งแสดงการตอบรับเขา้ร่วมวจิยัก่อน การเกบ็

รวบรวมขอ้มูล ผูเ้ขา้ร่วมวจิยัจะตอ้งตอบคาํถามเกี%ยวกบั ขอ้มูลส่วนบุคคล ปัญหาสุขภาพ ความปวด ภาวะทางอารมณ์ 
การมีส่วนร่วมในกิจกรรมหรือความเชื%อมโยงทางสงัคม การนอนหลบั และกิจกรรมทางกาย ทัVงนีV  ผูว้จิยัจะใชเ้วลาใน
การสมัภาษณ์ โดยประมาณ 45 นาที  

การเขา้ร่วมวจิยัครัV งนีVจะเป็นไปดว้ยความสมคัรใจ ผูเ้ขา้ร่วมวจิยัมีสิทธิในการบอกเลิกไดต้ลอดเวลา โดยไม่มี
ผลกระทบต่อสิทธิประโยชนที์%จะไดรั้บจากชมรมผูสู้งอายหุรืออื%นๆ ขอ้มูลที%ไดจ้ะถูกเกบ็เป็นความลบั และนาํเสนอใน
ภาพรวมเท่านัVน  

ดิฉนัหวงัเป็นอยา่งยิ%งวา่จะไดรั้บการตอบรับเพื%อดาํเนินการต่อไป  จกั เป็นพระคุณยิ%ง  
              ขอแสดงความนบัถือ 
 

 
   นางสาวจนัทรา พรหมนอ้ย     
        นกัศึกษาปริญญาเอก    
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Appendix C 

Flyers and Advertisements 

Flyers: Elder Club Members  

 

Sinclair School of Nursing  

University of Missouri 

Participants Needed for Research on Sleep Quality in 

Thai Elders 

I am looking for people age 60 or older who live at home and attend elder club 

exercise programs twice a week.  

I will ask you to answer questions about personal data, health, mood, social 

connection, sleep, and physical activity that will take you about 45 minutes.  

Each interview session will be held at Health Promotion Hospitals where you 

receive healthcare services.  

 

Your information will be useful to inform healthcare providers about the benefits 

of exercise participation to improve sleep quality. 

  

To volunteer for this study, or learn more about it, please contact: 

Name XXXXX, a director of XXXXX 

Or  

Chantra Promnoi, PhD student 

University of Missouri Sinclair School of Nursing 

Columbia, MO 65211 

Mobile: 061-963-9242 
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คณะพยาบาลศาสตร์  
มหาวทิยาลยัมชิซูรี$ 

ต้องการอาสมคัรเข้าร่วมวจิยั เกี$ยวกบัคุณภาพการนอนหลบัในผู้สูงอายุไทย 

ดิฉนักาํลงัรับสมคัรผูที้%มีอาย ุ60 ปีขึVนไป ที%อาศยัอยูที่%บา้น และเขา้ร่วมกิจกรรมออก
กาํลงักาย  ณ ชมรมผูสู้งอาย ุอยา่งนอ้ย 2 ครัV งต่อสปัดาห์   

หากท่านยนิดีเขา้ร่ววจิยั ท่านจะขอใหต้อบคาํถามเกี%ยวกบั ขอ้มูลทั%วไป สุขภาพ 
ภาวะอารมณ์ การปฏิสมัพนัธ์กบัสงัคม การนอนหลบั และกิจกรรมทางกาย ใชเ้วลาประมาณ 

45 นาที ณ โรงพยาบาลส่งเสริมสุขภาพที%ท่านไปใชบ้ริการ  

 

ขอ้มูลที%ไดรั้บจากท่านมีประโยชนเ์จา้หนา้ที%ดา้นสุขภาพ ที%จะไดรั้บรู้ถึงประโยชน์
ของการออกกาํลงักายต่อการส่งเสริมการนอนหลบัในผูสู้งอาย ุ 

หากท่านตอ้งการอาสาสมคัรเขา้ร่วมโครงการ หรือตอ้งการขอ้มูลเพิ%มเติม โปรด
ติดต่อ  

คุณ XXXXX ผูอ้าํนวยการ XXXXX 
หรือ 

จนัทรา พรหมนอ้ย, ผูช่้วยศาสตราจารย ์นกัศึกษาปริญญาเอก  
คณะพยาบาลศาสตร์ มหาวทิยาลยัมิชซูรี%  เมืองโคลมัเบีย รัฐมิชซูรี%  65211 

โทร 061-963-9242 
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Flyers: Health Promotion Hospital 

Sinclair School of Nursing  
University of Missouri 

Participants Needed for Research on Sleep Quality in Thai Elders 

I am looking for people age 60 or older who live at home and do not 

attend any elder club exercise programs.  

I will ask you to answer questions about personal data, health, mood, 

social connection, sleep, and physical activity that will take you about 45 

minutes.  

Each interview session will be held at Health Promotion Hospitals 

where you receive healthcare services.  

 

Your information will be useful to inform healthcare providers about 

the benefits of exercise participation to improve sleep quality.  

 

To volunteer for this study, or learn more about it, please contact: 

Name XXXXX, a director of XXXXX 

Or  

Chantra Promnoi, PhD student 

University of Missouri Sinclair School of Nursing 

Columbia, MO 65211 

Mobile: 061-963-9242 
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คณะพยาบาลศาสตร์  
มหาวทิยาลยัมชิซูรี$ 

ต้องการอาสมคัรเข้าร่วมวจิยั เกี$ยวกบัคุณภาพการนอนหลบัในผู้สูงอายุไทย 

ดิฉนักาํลงัรับสมคัรผูที้%มีอาย ุ60 ปีขึVนไป ที%อาศยัอยูที่%บา้น และไม่ไดเ้ขา้ร่วมออก
กาํลงั ณ ชมรมผูสู้งอาย ุ  

 

หากท่านยนิดีเขา้ร่วมวจิยั ท่านจะขอใหต้อบคาํถามเกี%ยวกบั ขอ้มูลทั%วไป สุขภาพ 
ภาวะอารมณ์ การปฏิสมัพนัธ์กบัสงัคม การนอนหลบั และกิจกรรมทางกาย ใชเ้วลาประมาณ 

45 นาที ณ โรงพยาบาลส่งเสริมสุขภาพที%ท่านไปใชบ้ริการ  

 

ขอ้มูลที%ไดรั้บจากท่านมีประโยชนต่์อเจา้หนา้ที%ดา้นสุขภาพ ที%จะไดรั้บรู้ถึงประโยชน์
ของการออกกาํลงักายต่อการส่งเสริมการนอนหลบัในผูสู้งอาย ุ 

หากท่านตอ้งการอาสาสมคัรเขา้ร่วมโครงการ หรือตอ้งการขอ้มูลเพิ%มเติม โปรด
ติดต่อ  

คุณ XXXXX ผูอ้าํนวยการ XXXXX 
หรือ 

จนัทรา พรหมนอ้ย, ผูช่้วยศาสตราจารย ์นกัศึกษาปริญญาเอก  
คณะพยาบาลศาสตร์ มหาวทิยาลยัมิชซูรี%  เมืองโคลมัเบีย รัฐมิชซูรี%  65211 

โทร 061-963-9242 
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Appendix D 

Invitation and Consent Form 

Project Title: Exercise Participation and Sleep Quality in Thai Older Adults 

IRB Number 2004252 

To Whom It May Concern:   

Sleeping well is essential for physical health and emotional well-being. In older adults, a 

good night’s sleep is important to improve concentration and memory function while poor sleep 

leads to an increased risk of illness and falls, mood changes, and memory decline. Regular 

exercise may help to improve sleep for older adults. Therefore, this research is being done to 

explore possible benefits of exercise program participation on sleep quality.   

I, Chantra Promnoi, am interested in studying “Exercise Participation and Sleep Quality 

in Thai Older Adults”, which is part of my PhD program in Nursing at Sinclair School of Nursing 

University of Missouri, Columbia, Missouri, U.S.A.  My study is exploring differences in sleep 

quality among older adults who currently attend exercise classes at elder clubs, older adults who 

perform an exercise program at home, and those who do not regularly exercise. I hope that 

knowledge gained from this study will inform healthcare providers about benefits of exercise 

participation for sleep quality. Thus, I would like to invite you to take part into this study.  

You are being asked to take part in this study because you are an older adult (age 60 or 

older) who either currently performs exercise at the elder clubs at least twice a week, over the 

past 3 months or perform an exercise program at home or do not regularly exercise. You need to 

(1) not take sleep/psychiatric medications or others that make you feel sleepy more than once a 

week, (2) not have problems with memory at the time you begin the study, (3) not have an illness 

that disturbs sleep or limits activities of daily living, and (4) history of psychological disorders or 

alcohol/substance abuse.  

If you are interested in this study, you will be asked to answer questions related to your 

sleep issues, physical activities, health problems (e.g. chronic health conditions and pain), mood, 

and social connection. If the responses indicate you are depressed or may cause harm to yourself 

or others, the director of health promotion hospitals will be notified. It will take you about 45 

minutes to answer all questions.  

There are no foreseeable risks associated with participating in this study. Participating in 

this study is voluntary. You can change your mind and withdraw from this study at any time 

without penalty or loss of benefits.  
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If you decide to participate in the study, I will ask you to respond questions, and you will 

be free to provide real answers and refuse to respond questions that make you feel uncomfortable. 

Your answers will not be right or wrong, and they will be used for education solely. Your 

personal data will be kept confidential. Information produced by this study will be stored in the 

investigator’s file and identified by a code number only.  The code key connecting your name to 

specific information about you will be kept in a separate, secure location and will not be 

identified in any publications or reports.  Information contained in your records may not be given 

to anyone unaffiliated with the study in a form that could identify you without your written 

consent, except as required by law.  

If you have any questions regarding the participation in this research and/or any concerns 

about the study, you can contact me, Chantra Promnoi, any time at Surgical Nursing department, 

Faculty of Nursing, Prince of Songkla University, Tel. (061) 9639242 or E-mail address: 

cp98f@mail.missouri.edu or chantra.p@psu.ac.th. 

 

         Sincerely Thanks, 

          Chantra Promnoi, M.S.N. RN 

                   Researcher/Doctoral Student 

Signatures: 

 I, Mr./Ms./Miss …………………(Full name)……………………(Family name), am 

willing to take part into the research study entitled “Exercise Participation and Sleep Quality in 

Thai Older Adults”  by answering questionnaires. Miss Chantra Promnoi already informed me 

about a face-to-face-interview and self-completed questionnaire, and the advocacy for a person 

who participates in the study. I am voluntary to participate in this study. I can withdraw from this 

study at any time without any penalty or loss of benefits to which you are otherwise entitled, or 

effects on those who are confederates.  

       

Signature 

Subject………………………………………….. 

Researcher……………………………………… 

Witness………………………………………… 

 Date…………………………………………….. 
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ใบเชิญชวนและยนิยอมเข้าร่วมวจิยั 

ชื$อโครงการ การมีส่วนร่วมในการออกกาํลงักายและคุณภาพการนอนหลบัในผูสู้งอายไุทย 

เลขที$อนุญาตจริยธรรม 2004252 

เรียนท่านผูอ้่านที%นบัถือ 

การนอนหลบัมีความสาํคญัต่อการรักษาความสมดุลของร่างกายและจิตใจ การนอนหลบัที%ไม่
เพียงพอจะส่งผลกระทบต่อร่างกายและจิตใจของผูสู้งอาย ุเช่น เสี%ยงต่อภาวะหกลม้ อ่อนลา้ ภาวะหลงลืม
ง่าย และอารมณ์เปลี%ยนแปลง ดงันัVนการส่งเสริมการนอนหลบัที%มีคุณภาพ จึงมีความจาํเป็น ทัVงนีVการออก
กาํลงักายเป็นประจาํ อาจเป็น วธีิการช่วยส่งเสริม การนอนหลบัที%ดี ในผูสู้งอาย ุดิฉนัจึงมีความสนใจที%จะ
ศึกษาประโยชนข์องการออกกาํลงักายต่อคุณภาพการนอนหลบั 

ดิฉนั นางสาวจนัทรา พรหมนอ้ย มีความสนใจที%จะศึกษา “การมีส่วนร่วมในการออกกาํลงั กาย 
และคุณภาพการนอนหลบัในผูสู้งอายไุทย” เป็นส่วนหนึ%งของการศึกษาหลกัสูตรปริญญาเอก สาขาการ
พยาบาลศาสตร์ คณะพยาบาลศาสตร์ มหาวทิยาลยัมิชซูรี%  เมืองโคลมัเบีย รัฐมิชซูรี%  ประเทศ
สหรัฐอเมริกา การวจิยันีV มีวตัถุประสงคเ์พื%อศึกษาความแตกต่างของคุณภาพการนอนหลบั ระหวา่ง
ผูสู้งอายทีุ%ออกกาํลงักายเป็นประจาํ ณ ชมรมผูสู้งอาย ุผูสู้งอายทีุ%ออกกาํลงักายเป็นประจาํ ที%บา้น และ
ผูสู้งอายทีุ%ไม่ออกกาํลงักาย ขอ้มูลที%ไดจ้ากการวจิยัครัV งนีV  จะช่วยใหเ้จา้หนา้ที%สุขภาพ ดา้นผูสู้งอายทุราบ
ถึงประโยชนข์องการออกกาํลงักายต่อคุณภาพการนอนหลบั  

ท่านถูกเชิญเขา้ร่วมการวจิยัคุณภาพการนอนหลบัครัV งนีV  เนื%องจากท่านมีอาย ุ60 ปีขึVนไป เขา้
ร่วมออกกาํลงักายที%ชมรมผูสู้งอายอุยา่งนอ้ย 2 ครัV งต่อสปัดาห์ ในช่วง 3 เดือนที%ผา่นมา หรือ ออกกาํลงั
กายเองที%บา้น หรือ ไม่ออกกาํลงักาย หากท่านสนใจเขา้ร่วมวจิยัครัV งนีV  ท่านตอ้งไม่ รับประทานยานอน
หลบัหรือยาอื%นๆ ที%มีผลกบัการนอนหลบั เกิน 1 ครัV งต่อสปัดาห์ และไม่มีปัญหา ความจาํ ท่านตอ้งไม่มี
ปัญหาสุขภาพที%กระทบการนอน หรือจาํกดัการปฏิบติักิจวตัรประจาํวนั หรือ ประวติัเจบ็ป่วยทางจิต 
หรือติดสุราหรือสารเสพติดอื%นๆ 

หากท่านสนใจเขา้ร่วมวจิยัครัV งนีV  ดิฉนัใคร่ขอความร่วมมือในการตอบแบบสมัภาษณ์เกี%ยว กบั
การนอนหลบั  กิจกรรมการออกกาํลงักาย ปัญหาสุขภาพ เช่น โรคประจาํตวั ความปวด และ ภาวะทาง
อารมณ์ หากคาํตอบที%ได ้พบวา่ ท่านมีภาวะซึมเศร้า หรือมีการกระทาํที%เป็นอนัตรายต่อ ตวัท่านเองหรือ
บุคคลอื%นๆ ขอ้มูลเหล่านีVจะถูกรายงานไปยงั ผูอ้าํนวยการโรงพยาบาลส่งเสริมสุขภาพ เพื%อประเมิน
ปัญหาต่อไป การสมัภาษณ์และตอบแบบสอบถาม ใชเ้วลาประมาณ 45 นาที  



  

216 
 

การวจิยัครัV งนีV ไม่มีความเสี%ยงใดๆ ต่อท่าน เพื%อเป็นประโยชนต่์อการวจิยั ท่านสามารถตอบ 
คาํถามตามความรู้สึกที%แทจ้ริง และท่านสามารถปฏิเสธการตอบคาํถามที%ทาํใหท่้านรู้สึกไม่สบายใจ 
แบบสอบถามนีVจะไม่มีถูกผดิ ขอ้มูลที%รวบรวมไดจ้ะนาํไปใชใ้นการศึกษาเท่านัVน และนาํเสนอใน 
ภาพรวม ขอ้มูลของท่านจะถูกเกบ็ไวใ้นที%ที%ปลอดภยั ขอ้มูลที%จะสามารถเชื%อมโยงถึงขอ้มูลส่วนตวั ของ
ท่าน จะถูกเกบ็เป็นความลบัและไม่ถูกเผยแพร่ไปยงับุคคลอื%น โดยไม่ไดรั้บความยนิยอมจากท่าน 
ยกเวน้เป็นการร้องขอตามกฎหมาย  ขอ้มูลที%ไดจ้ะไม่มีผลกระทบใดๆ ต่อผูเ้ขา้ร่วมวจิยัและบุคคลที% 
เกี%ยวขอ้ง ในการเขา้ร่วมวจิยัครัV งนีV  ผูเ้ขา้ร่วมวจิยัตอ้งเตม็ใจ ยนิยอมในการเขา้ร่วมวจิยั และบอกเลิกการ
เขา้ร่วมวจิยัไดต้ลอดเวลา โดยไม่มีผลกระทบใดๆ  

หากมีคาํถามหรือขอ้สงสยั ท่านสามารถสอบถามผูว้จิยัไดต้ลอดเวลา ณ ภาควชิาการพยาบาล
ศลัยศาสตร์ คณะพยาบาลศาสตร์ มหาวทิยาลยัสงขลานครินทร์ เบอร์โทร (061) 9639242 หรือ อิเมล ์
cp98f@mail.missouri.edu หรือ chantra.p@psu.ac.th   

        ขอขอบคุณอยา่งสูง 
 

                    จนัทรา พรหมนอ้ย   
                ผูว้จิยั/นกัศึกษาปริญญาเอก 

 
ลงนามการยนิยอมเขา้ร่วมวจิยั 

  
ขา้พเจา้ นาย/นาง/นางสาว/  ................................ นามสกลุ............................. ยนิยอมการ

เขา้ร่วมโครงการวจิยัเรื%อง การมีส่วนร่วมในการออกกาํลงักายและคุณภาพการนอนหลบัในผูสู้งอายไุทย 
โดยการตอบ แบบสมัภาษณ์ โดยนางสาวจนัทรา พรหมนอ้ย ไดชี้Vแจงเกี%ยวกบัการตอบแบบสมัภาษณ์ 
และแบบสอบถาม ตลอดจนการพิทกัษสิ์ทธิ\ ผูเ้ขา้ร่วมวจิยัตามเอกสารที%แนบมาแก่ขา้พเจา้แลว้ ขา้พเจา้
ยนิยอมเขา้ร่วมการวจิยัครัV งนีVดว้ยความสมคัรใจ และดิฉนัสามารถถอนตวั จากการวจิยัครัV งนีV เมื%อใดกไ็ด ้
ทัVงนีV จะไม่มีผลกระทบใดๆ ต่อตวัขา้พเจา้เองและผูเ้กี%ยวขอ้ง 

 
    ลงนาม ...................................................ผูเ้ขา้ร่วมวจิยั  
    ลงนาม ....................................................ผูว้จิยั 
    ลงนาม ....................................................พยาน 
    วนัที%........................................................   
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Appendix E 

Research Questionnaires 

Demographic Characteristics  
 
1. Age_____ years 

2. Gender   □ (0) Male  □ (1) Female 

3. Educational level ________years in school 

4. Marital status □ (1) Single    □ (2) Married       □ (3) Divorced      □ (4) Widowed 

5. Living situations □ (1) Living alone    □ (2) Living with children    

□ (3) Living with spouse/partner □ (4) Living with spouse and children 

6. Exercise in the past month 

    6.1 Attend exercise AT ELDER CLUBS  

□ (0) NO  (Skip QUESTION 6.2 and move to complete QUESTION 6.3) 

□ (1) YES  (Complete both QUESTION 6.2 and QUESTION 6.3) 

   6.2 ELDER CLUB exercise participation  

6.2.1 TYPES OF EXERCISES you attend at elder clubs  

         □ (1) Tai Chi         □ (2) Dancing    □ (3) Others  

6.2.2 On average, HOW OFTEN do you participate exercise programs per week?  

         □ (1) 2 - 3 days □ (2) 4 – 5 days □ (3) > 5 days  

   6.3 Exercise at home or other places NOT AT ELDER CLUB  

        □ (0) NO        □ (1) YES 
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Health Conditions 

Instructions: Have you ever been told by the doctor you have any health conditions? 
         Please place an “X” mark in the box of the answers.   

 
Items No (0) Yes 

(1) 
1. Heart disease    
2. Hypertension/high blood pressure    
3. Diabetes mellitus   
4. Lung diseases (asthma, emphysema, chronic 
bronchitis) 

  

5. Cancer   
6. Stroke   
7. Arthritis   
8. Osteoporosis   
9. Others Please note ……………………............ 
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Pain Assessment 

Instructions: Have you had experienced any symptom of pain over the past month.  
        Place an “X” mark in the box of your answer.   
 

Items No (0) Yes (1) 
During the past month,did you have pain with or have you stopped… 
 
1. Have you stopped moderate activities, such as moving a heavy table, 
pushing a vacuum cleaner, bowling, or playing golf because of pain? 

  

2. Have you stopped climbing more than one flight of stairs because of 
pain? 

  

3. Have you stopped walking more than 200 yards because of pain?   
4. Have you stopped walking 200 yards of less because of pain?   
5. Have you cut down the amount of time you spend on work or other 
activities because of pain? 

  

6. Have you been accomplishing less than you would like to because 
of pain? 

  

7. Have you limited the kind of work or other activities you do because 
of pain? 

  

8. Have you stopped doing the work or activities you do require extra 
effort because of pain? 

  

9. Have you had trouble sleeping because of pain?   
10. Does pain prevent you from enjoying any other social or 
recreational activities (other than religious services)? 

  

 
11.  On a scale of 0-10, how severe is your pain today? 

 
0 1 2 3 4 5 6 7 8 9 10 
No pain                  Worst possible pain 

 
12.  In the last 7 days, how severe has your pain been on average? 

 
0 1 2 3 4 5 6 7 8 9 10 
No pain                 Worst possible pain 
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Depression (Thai Geriatric Depression Scale) 
Instruction: Choose THE BEST ANSWER for how you have felt over the past week. 
 
Items NO (0) YES (1) 
1. Are you basically UNSATISFIED with your life?   
2. Have you dropped many of your activities and interests?    
3. Do you feel that your life is empty?    
4. Do you often get bored?    
5. Are you NOT in good spirits most of the time?   
6. Are you afraid that something bad is going to happen to you?    
7. Do you feel UNHAPPY most of the time?   
8. Do you often feel helpless?    
9. Do you prefer to stay at home, rather than going out and doing 
new things?  

  

10. Do you feel you have more problems with memory than most?    
11. Do you think it is NOT wonderful to be alive now?   
12. Do you feel worthless the way you are now?    
13. Do you feel NOT full of energy?   
14. Do you feel that your situation is hopeless?    
15. Do you think that most people are better off than you are?    

 
 

              
Social Connectedness:  

Instruction: Please indicate the most accurate reply for your social networks and social 

support 

Social Network Scale (family and friendships) 

1. How many relatives do you see or hear from at least once a month? 
□ (0) none   □ (1) one   □ (2) two   □ (3) 3 – 4   □ (4) 5 – 8   □ (5) ≥ 9  

2. How many relatives do you feel at ease with that you can talk about private matters? 
□ (0) none   □ (1) one   □ (2) two   □ (3) 3 – 4   □ (4) 5 – 8   □ (5) ≥ 9  

3. How many relatives do you feel close to such that you could call on them for help? 
□ (0) none   □ (1) one   □ (2) two   □ (3) 3 – 4   □ (4) 5 – 8   □ (5) ≥ 9  

4. How many of your friends do you see or hear from at least once a month? 
□ (0) none   □ (1) one   □ (2) two   □ (3) 3 – 4   □ (4) 5 – 8   □ (5) ≥ 9  

5. How many friends do you feel at ease with that you can talk about private matters? 
□ (0) none   □ (1) one   □ (2) two   □ (3) 3 – 4   □ (4) 5 – 8   □ (5) ≥ 9  

6. How many friends do you feel close to such that you could call on them for help? 
□ (0) none   □ (1) one   □ (2) two   □ (3) 3 – 4   □ (4) 5 – 8   □ (5) ≥ 9  
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Social Support Scale   
1. How often has family or friends suggested some action you should take in order to deal 
with problems you were having? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
2. How often has family or friends given you information that made a difficult situation 
easier to understand? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
3. How often has family or friends taken care and been right there with you in a stressful 
situation or when you got sick? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
4. How often has family or friends comforted you by showing you physical affection (e.g. 
speech, touch, hug, or kiss)? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
5. How often has family or friends listened to you talk about your private feelings? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
6. How often has family or friends expressed interest and concern in your well-being? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
7. How often has family or friends provided you food, clothes or groceries? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
8. How often has family or friends helped you do something that needed to get done 
inside the house like household chores? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
9. How often has family or friends taken you to the health service, provided emergency 
transportation to get to the doctor, or taken you on a trip someplace? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
10. How often has family or friends helped you do something outside the house (e.g. yard 
work, harvesting, or any income generating activity)? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often      
11. How often has family or friends lent or given you money? 

□ (0) Never □ (1) Rarely   □ (2) Sometimes    □ (3) Often   □ (4) Very often     
 

 
 
 
 



 

222 
 

Sleep Measure: The Thai Pittsburg Sleep Quality Index 
 

Instructions: The following questions relate to your usual sleep habits during the past 
month. Please indicate the most accurate reply for the majority of days and nights in the 
past month. 

  
1. When have you usually gone to bed? ______________ 
2. How long (in minutes) has it taken you to fall asleep each night? ______________ 
3. When have you usually gotten up in the morning? ______________ 
4.  A. How many hours of actual sleep do you get at night? ______________ 
     B. How many hours were you in bed? _____________________________  

 
5. During the past month, how 
often have you had trouble 
sleeping because you….. 

 

Not during 
the past 
month (0) 

Less than 
Once a week 
(1) 

Once or 
twice a week 
(2) 

Three or 
more times a 
week (3) 

5.1 Cannot get to sleep within 
30 minutes 

    

5.2 Wake up in the middle of 
the night or early morning 

    

5.3 Have to get up to use the 
bathroom 

    

5.4 Cannot breathe comfortably     
5.5 Cough or snore loudly     
5.6 Feel too cold     
5.7 Feel too hot     
5.8 Have bad dreams     
5.9 Have pain     
5.10 Other reasons………     
6.  During the past month, how 
often have you taken medicine   
(Prescribed or “over the 
counter”) to help you sleep? 

    

7.  During the past month, how 
often have you had trouble 
staying awake while driving, 
eating meals, or engaging in 
social activity? 

    

8.  During the past month, how 
much of a problem has it been 
for you to keep up enthusiasm 
to get things done? 

    

9.  During the past month, how 
would you rate your sleep 
quality overall? 

Very good 
(0) 

Fairly good 
(1) 

Fairly bad 
(2) 

Very bad (3) 
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Insomnia Severity Index (ISI) 
 

Please rate the CURRENT SEVERITY of your insomnia problem(s) over the past 
month.  
 
Note. Please CIRCLE the number that best describes your answer.  
 
1. Difficulty falling asleep  

    (0) None (1) Mild (2) Moderate (3) Severe (4) very sever 
2. Difficulty staying asleep 

    (0) None (1) Mild (2) Moderate (3) Severe (4) very sever 
3. Problems waking up too early 

    (0) None  (1) Mild (2) Moderate (3) Severe (4) very sever 
4. How SATISFIED/DISSATISFIED are you with your CURRENT sleep pattern?  

    (0) Very satisfied  (1) Satisfied   (2) Moderately Satisfied        
    (3) Dissatisfied (4) Very dissatisfied  

5. How NOTICEABLE to others do you think your sleep problem is in terms of 
impairing the quality of your life?  

    (0) Not at all noticeable (1) A Little  (2) Somewhat  (3) Much       
    (4) Very Much Noticeable  

6. How WORRIED/DISTRESSED are you about your current sleep problem?  
    (0) Not at all worried (1) A Little  (2) Somewhat  (3) Much   

    (4) Very Much Worried  
7. To what extent do you consider your sleep problem to INTERFERE with your daily 
functioning (e.g. daytime, fatigue, mood, ability to function at work/daily chores, 
concentration, memory, mood, etc.) CURRENTLY?  

    (0) Not at all interfering (1) A Little  (2) Somewhat  (3) Much       
    (4) Very Much Interfering  
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Physical Activity   
Instructions: Please indicate if you had engaged in each of the activities listed below over the past seven days. Place an “X” mark in 
the box related to the answer. 
 

In the past 7 days, did you…… How many TOTAL hours a week did you usually do it? 
0–1 hr ≥ 1-3 hrs ≥3-5 hrs ≥5-7 hrs ≥7-9 hrs ≥9 hrs 

Household Physical Activity 
1. Take care other people (children, elderly, patients, disable people) 
For example,  

• Cleaning, feeding, and serving food and milk 
• Taking others to walk for pleasure or exercise/ to see the 

doctor? 
     □ Yes, How many TIMES a week? ________times    □ No 

      

2. Preparing and cooking food? 
     □ Yes, How many TIMES a week? ________times    □ No 

      

3. Cleaning dishes or other equipment? 
     □ Yes, How many TIMES a week? ________times    □ No 

      

4. Sweeping, vacuuming, mopping or cleaning the bathroom? 
    □ Yes, How many TIMES a week? ________times     □ No 

      

5. Washing clothes (by machine)? 
    □ Yes, How many TIMES a week? ________times     □ No 

      

6. Washing clothes (manually)? 
    □ Yes, How many TIMES a week? ________times     □ No 

      

7. Iron? 
    □ Yes, How many TIMES a week? ________times    □ No 

      

8. Cleaning windows, gutters, a refrigerator, a bicycle or a car? 
    □ Yes, How many TIMES a week? ________times     □ No 

      

9. Cleaning a pet or pet’s cage? 
    □ Yes, How many TIMES a week? ________times     □ No 
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In the past 7 days, did you…… How many TOTAL hours a week did you usually do it? 
0–1 hr ≥ 1-3 hrs ≥3-5 hrs ≥5-7 hrs ≥7-9 hrs ≥9 hrs 

10. Feeding a pet? 
      □ Yes, How many TIMES a week? ________times    □ No 

      

11. Repairing electrical or other equipment or machines; or, repairing 
part of the house? 
     □ Yes, How many TIMES a week? ________times     □ No 

      

12. Do light gardening, such as  
• Watering plants using a hose, dipper or bucket 
• Trimming small tree/bush branches 
• Pulling weeds/grass by hand 
• Raking or sacking leaves? 

     □ Yes, How many TIMES a week? ________times      □ No 

      

13. Doing moderate to heavy gardening, such as 
• Cutting the grass with scissors or an electric mower 
• Planting a tree 

    □ Yes, How many TIMES a week? ________times        □ No 

      

Occupational Physical Activity 
14. Engaging in a light occupation, such as an administrator or 
counselor? 
     □ Yes, How many TIMES a week? ________times      □ No 

      

15. Engaging in a moderate occupation, such as a teacher, merchant, 
hair-dresser, fortune-teller, traditional masseur or masseuse, taxi driver 
or photographer? 
      □ Yes, How many TIMES a week? ________times      □ No 

      

16. Engaging in a heavy occupation, such as doing strenuous physical 
labor (lifting/carrying heavy materials)? 
      □ Yes, How many TIMES a week? ________times     □ No 
 
 

      

225 



 

222 
 

In the past 7 days, did you…… How many TOTAL hours a week did you usually do it? 
0–1 hr ≥ 1-3 hrs ≥3-5 hrs ≥5-7 hrs ≥7-9 hrs ≥9 hrs 

Leisure Time---Recreation 
17. Doing volunteer work, such as  

• Serving as a leader of the community elder club or religious 
activities 

• Being a health care or general volunteer? 
□ Yes, How many TIMES a week? ________times    □ No 

      

18. Doing religious activities, such as attending temple/church/mosque, 
praying, meditating or reading a religious text?  
      □ Yes, How many TIMES a week? ________times     □ No 

      

19. Practicing religious activities, such as walking up and down or 
carrying out Islamic activities (Standing up and sitting down many 
times) to pay respect to Allah/God? 
     □ Yes, How many TIMES a week? ________times       □ No 

      

20. Doing wood working, needlework, drawing, knitting, or other arts 
or crafts? 
      □ Yes, How many TIMES a week? ________times      □ No 

      

21. Using a computer? 
      □ Yes, How many TIMES a week? ________times       □ No 

      

22. Watching television? 
      □ Yes, How many TIMES a week? ________times      □ No 

      

23. Playing light activity games, with other people, such as cards, bingo 
or board games?  
      □ Yes, How many TIMES a week? ________times      □ No 

      

24. Playing moderate activity games, such as billiards? 
      □ Yes, How many TIMES a week? ________times      □ No 

      

25. Attending a concert, movie, lecture or sports event? 
      □ Yes, How many TIMES a week? ________times       □ No 
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In the past 7 days, did you…… How many TOTAL hours a week did you usually do it? 
0–1 hr ≥ 1-3 hrs ≥3-5 hrs ≥5-7 hrs ≥7-9 hrs ≥9 hrs 

26. Playing a musical instrument? 
      □ Yes, How many TIMES a week? ________times    □ No 

      

27. Dancing (traditional or international)? 
      □ Yes, How many TIMES a week? ________times    □ No 

      

Leisure Time----Exercise 
28. Walking leisurely for exercise or pleasure; or, walking a dog? 
       □ Yes, How many TIMES a week? ________times   □ No 

      

29. Walking fast or briskly for exercise? 
      □ Yes, How many TIMES a week? ________times     □ No 

      

30. Jogging or running? 
      □ Yes, How many TIMES a week? ________times     □ No 

      

31. Riding a bicycle or stationary cycle? 
      □ Yes, How many TIMES a week? ________times      □ No 

      

32. Doing exercise with a treadmill? 
      □ Yes, How many TIMES a week? ________times       □ No 

      

33. Using aerobic machines, other than a treadmill, such as a rowing 
machine or step-machine?  
      □ Yes, How many TIMES a week? ________times       □ No 

      

34. Doing general conditioning exercise, such as light calisthenics 
using a bamboo stick; or, doing a sword dance? 
      □ Yes, How many TIMES a week? ________times       □ No 

      

35. Carrying out stretching or flexing exercises? 
      □ Yes, How many TIMES a week? ________times       □ No 

      

36. Engaging in Yoga or Tai-chi? 
      □ Yes, How many TIMES a week? ________times       □ No 

      

37. Doing aerobics or anaerobic dancing? 
      □ Yes, How many TIMES a week? ________times       □ No 
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In the past 7 days, did you…… How many TOTAL hours a week did you usually do it? 
0–1 hr ≥ 1-3 hrs ≥3-5 hrs ≥5-7 hrs ≥7-9 hrs ≥9 hrs 

38. Doing light strength training, such as using elastic bands or hand-
held weights of 5 lbs. or less? 
      □ Yes, How many TIMES a week? ________times     □ No 

 

      

39.  Doing moderate to heavy strength training, such as    
• Using hand-held weights of more than 5 lbs.  
• Doing push-ups?  

      □ Yes, How many TIMES a week? ________times     □ No 

      

40. Playing Pa-tong or bowling? 
      □ Yes, How many TIMES a week? ________times      □ No 

      

41. Playing table tennis? 
      □ Yes, How many TIMES a week? ________times      □ No 

      

42. Engaging in golf or miniature golf; or, using a golf driving range?  
      □ Yes, How many TIMES a week? ________times       □ No 

      

43. Carrying or pulling golf equipment, when playing golf? 
     □ Yes, How many TIMES a week? ________times         □ No 

      

44. Riding a cart, when playing golf? 
     □ Yes, How many TIMES a week? ________times          □ No 

      

45. Playing double tennis? 
     □ Yes, How many TIMES a week? ________times          □ No 

      

46. Playing single tennis? 
      □ Yes, How many TIMES a week? ________times         □ No 

      

47. Playing badminton (pleasure or exercise)? 
      □ Yes, How many TIMES a week? ________times          □ No 

      

48. Playing badminton (competition)? 
      □ Yes, How many TIMES a week? ________times           □ No 

      

49. Playing basketball or football? 
      □ Yes, How many TIMES a week? ________times          □ No 
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In the past 7 days, did you…… How many TOTAL hours a week did you usually do it? 
0–1 hr ≥ 1-3 hrs ≥3-5 hrs ≥5-7 hrs ≥7-9 hrs ≥9 hrs 

50. Swimming or doing water exercise? 
      □ Yes, How many TIMES a week? ________times    □ No 

      

Transportation 
51. Walking to the bus, sky train or taxi; walking to do errands, such as 
to/from a store/bank; or, walking children to school?   
       □ Yes, How many TIMES a week? ________times     □ No 

      

52. Walking to do errands, while carrying heavy items? 
       □ Yes, How many TIMES a week? ________times      □ No  

      

53. Riding a motorcycle. 
      □ Yes, How many TIMES a week? ________times      □ No 

      

54. Riding in a car? 
      □ Yes, How many TIMES a week? ________times       □ No 

      

General Question Addressing Any of the Four Domains 
55. Doing other types of physical activity, not previously mentioned. If 
so, specify the activity?………………………………………………. 
    □ Yes, How many TIMES a week? ________times          □ No 
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Research Questionnaires (Thai Version) 

แบบสัมภาษณ์ข้อมูลส่วนบุคคล 
คาํชี8แจง โปรดตอบคาํถามที/ตรงกบัความเป็นจริงมากที/สุด  
". อาย ุ................................ปี 
2. เพศ □ (1) ชาย    □ (2) หญิง 
3. ระดบัการศึกษา.............................ปี (จาํนวนปีในการศึกษา) 
4. สถานภาพการสมรส □ (1) โสด  □ (2) สมรส □ (3) หยา่ร้าง  □ (4) หมา้ย 
5. สถานภาพการอยูอ่าศยั  □ (1) อาศยัอยูค่นเดียว   □ (2) อาศยัอยูก่บัลูกหลาน  

□ (3)อาศยัอยูก่บัคู่สมรส  □ (4) อาศยัอยูก่บัคู่สมรสและลูกหลาน 
6. ประวติัการออกกาํลงักายในช่วง 1 เดือนที/ผา่นมา   
    6.1 ร่วมกิจกรรมออกกาํลงักาย ณ ชมรมผู้สูงอายุ    
    □ (0) ไม่ใช่ (ขา้มขอ้ 6.2 ไปตอบข้อ 6.3) □  (1) ใช่ (ตอบคาํถามทั8งข้อ 6.2 และ ข้อ 6.3) 
    6.2 กิจกรรมออกกาํลงักาย ณ ชมรม/กลุ่มผู้สูงอายุ   
           6.2.1 ชนิดของการออกกาํลงักาย ทีGท่านเขา้ร่วมกบัชมรมผูสู้งอาย ุ  

      □ (1) ไทเกก็ □ (2) กระบอง □ (3) เตน้ราํ □  (4) อื/นๆ ระบุ...........................  
         6.2.2 จาํนวนครั8งโดยเฉลีGยต่อสัปดาห์ ที/ท่านออกกาํลงักายกบัชมรม/ กลุ่มผูสู้งอาย ุ 

        □ (1) 2 -3 วนั  □ (2) 4 - 5 วนั  □ (3) > 5 วนั  
     6.3 ออกกาํลงักายที/บา้น ทีGไม่ใช่กบัชมรมผู้สูงอายุ  □ (0) ไม่ใช่          □ (1) ใช่ 
แบบสัมภาษณ์ปัญหาสุขภาพ 
คาํชี8แจง ปัญหาสุขภาพที/ท่านเคยไดรั้บการวนิิจฉยัจากแพทย ์ 
ปัญหา ไม่มี (0) มี (1) 
1. โรคหวัใจ    
2. ความดนัโลหิตสูง    
3. เบาหวาน    
4. โรคปอด (หอบหืด หลอดลมอกัเสบเรืRอรัง หรือ ถุงลมปโป่งพอง)   
5. มะเร็ง   
6. โรคหลอดเลือดสมอง   
7. ขอ้เสื/อม   
8. กระดูกพรุน   
9. อื/นๆ โปรดระบุ ……………………............   
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แบบสัมภาษณ์ ประเมนิระดบัความปวด 
คาํชี8แจง โปรดตอบคาํถามที/ตรงกบัอาการปวดของท่านในช่วง 1 เดือนที/ผา่นมา  

อาการ ท่านเคยมีอาการปวดจนตอ้งหยดุทาํกิจกรรมเหล่านีR  ไม่เคย

(0) 
เคย

(1) 
1. ในช่วง " เดือนที/ผา่นมา ท่านเคยมีอาการปวดจนตอ้งหยดุกิจกรรมที/ตอ้งออกแรงปาน
กลาง เช่น เคลื/อนยา้ยโตะ๊หรือสิ/งของหนกั ดูดฝุ่ น ถูพืRน โยนโบวลิ์/ง หรือ ตีกอลฟ์ 

  

2. ในช่วง " เดือนที/ผา่นมา ท่านเคยหยดุขึRนลงบนัไดมากกวา่ 1 รอบเพราะปวด    
3. ในช่วง " เดือนที/ผา่นมา ท่านเคยหยดุเดินระยะทางไกลกวา่ 200 หลาเพราะปวด   
4. ในช่วง " เดือนที/ผา่นมา ท่านเคยหยดุเดินระยะทางสัRนกวา่ 200 หลาเพราะปวด   
5. ในช่วง " เดือนที/ผา่นมา ท่านเคยหยดุลดระยะเวลาในการทาํงาน หรือกิจกรรมอื/นๆ
เพราะปวด 

  

6. ในช่วง " เดือนที/ผา่นมา ท่านทาํกิจกรรมต่างๆไดส้าํเร็จนอ้ยกวา่ที/คาดไวเ้พราะปวด   
7. ในช่วง " เดือนที/ผา่นมา ท่านจาํกดัลกัษณะงานหรือกิจกรรมที/ทาํเพราะปวด   
8. ในช่วง " เดือนที/ผา่นมา ท่านหยดุทาํงานหรือกิจกรรมต่างๆที/ตอ้งใชค้วามพยายาม
มากกวา่ปกติเพราะปวด 

  

9. ในช่วง " เดือนที/ผา่นมา ความปวดรบกวนการนอนหลบัของท่าน   
10. ความปวดทาํใหท่้านรู้สึกไม่สนุกในการทาํกิจกรรมทางสงัคมหรือกิจกรรมอื/น ๆ 
(ยกเวน้กิจกรรมทางศาสนา) 

  

11.  จากสเกล 0-10 ความรุนแรงของอาการปวดของท่านวนันีRอยูใ่นระดบัใด 
0 1 2 3 4 5 6 7 8 9 10 

ไม่ปวดเลย                    ปวดมากที/สุด 
12. ในช่วง 1 สปัดาห์ที/ผา่นมา ความรุนแรงของอาการปวดโดยเฉลี/ยของท่านอยูใ่นระดบัใด  

0 1 2 3 4 5 6 7 8 9 10 
ไม่ปวดเลย                   ปวดมากที/สุด 
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แบบสัมภาษณ์ ประเมนิระดบัอาการซึมเศร้า 
คาํชี8แจง โปรดเลือกคาํตอบที/ตรงกบัความรู้สึกของท่านมากทีGสุดในช่วงสปัดาห์ที/ผา่นมา  
ความรู้สึก  เคย (1) ไม่เคย(0) 
1. คุณไม่พงึพอใจกบัความเป็นอยูต่อนนีR    
2. คุณไม่อยากทาํในสิ/งที/เคยสนใจหรือเคยทาํเป็นประจาํ   
3. คุณรู้สึกว่าช่วงนี8ชีวติว่างเปล่า ไม่รู้จะทาํอะไร    
4. คุณรู้สึกเบืGอหน่ายบ่อยๆ    
5. ส่วนใหญ่คุณรู้สึกอารมณ์ไม่ด ี   
6. คุณรู้สึกกลวัว่าจะมเีรืGองไม่ดเีกิดขึRนกบัคุณ    
7. บ่อยครัR งที/คุณรู้สึกไม่มคีวามสุข    
8. บ่อยครัR งที/คุณรู้สึกไม่มทีีGพึGง   
9. คุณชอบอยู่กบับ้านมากกว่าที/จะออกนอกบา้นหรือสุงสิงกบัคนอื/น   
10. คุณคิดวา่ความจาํของคุณไม่ดเีท่าคนอื/น    
11. คุณคิดวา่ การมชีีวติอยู่ ณ ขณะนี8เป็นเรืGองทีGไม่น่ายนิด ี   
12. คุณรู้สึกวา่ชีวติคุณไม่มคุีณค่า    
13. คุณรู้สึกเพลยีง่าย ไม่ค่อยมแีรง    
14. คุณรู้สึกสิ8นหวงั   
15. คุณคิดวา่คนอืGนดกีว่าคุณ   
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แบบสัมภาษณ์ความเชืGอมโยงทางสังคม 
คาํชี8แจง โปรดตอบคาํถามที/ตรงกบัความเป็นจริงมากที/สุดเกี/ยวกบัปฏิสมัพนัธ์กบับุคคลในครอบครัว/
ญาติ/เพื/อน  
เครือข่ายทางสังคม (ครอบครัวและเพืGอน) 
1. จาํนวนญาติที/ท่านพบปะ พดูคุย หรือติดต่ออยา่งนอ้ยเดือนละครัR ง  
□ (0) ไม่มี  □ (1) 1 คน   □ (2) 2 คน  □ (3) 3 – 4 คน   □ (4) 5 – 8 คน □ (5) มากกวา่ 9 คน   
2. จาํนวนญาติที/ท่านสามารถพดูคุยเรื/องส่วนตวัหรือเรื/องอื/นๆที/สาํคญัได ้ 
□ (0) ไม่มี  □ (1) 1 คน  □ (2) 2 คน  □ (3) 3 – 4 คน □ (4) 5 – 8 คน □ (5) มากกวา่ 9 คน   
3. จาํนวนญาติที/ท่านรู้สึกใกลชิ้ดและสามารถขอความช่วยเหลือได ้ 
□ (0) ไม่มี  □ (1) 1 คน  □ (2) 2 คน  □ (3) 3 – 4 คน  □ (4) 5 – 8 คน  □ (5) มากกวา่ 9 คน   
 
4. จาํนวนเพื/อนที/ท่านพบปะ พดูคุยหรือติดต่ออยา่งนอ้ยเดือนละครัR ง  
□ (0) ไม่มี  □ (1) 1 คน  □ (2) 2 คน  □ (3) 3 – 4 คน  □ (4) 5 – 8 คน  □ (5) มากกวา่ 9 คน5. 
จาํนวนเพื/อนที/ท่านสามารถพดูคุยเรื/องส่วนตวัหรือเรื/องอื/นๆที/สาํคญัได ้ 
□ (0) ไม่มี  □ (1) 1 คน  □ (2) 2 คน  □ (3) 3 – 4 คน  □ (4) 5 – 8 คน  □ (5) มากกวา่ 9 คน6. 
จาํนวนเพื/อนที/ท่านรู้สึกใกลชิ้ดและสามารถขอความช่วยเหลือได ้ 
□ (0) ไม่มี  □ (1) 1 คน  □ (2) 2 คน  □ (3) 3 – 4 คน  □ (4) 5 – 8 คน  □ (5) มากกวา่ 9 คน 
แหล่งสนับสนุนทางสังคม  
1.คนในครอบครัว ญาติ หรือเพื/อนเสนอแนะวธีิแกปั้ญหาที/ท่านกาํลงัเผชิญอยู ่บ่อยอยา่งไร  
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
2. คนในครอบครัว ญาติหรือเพื/อน ใหข้อ้มูลที/เพื/อคลี/คลายปัญหาหรือสถานการณ์ที/ยุง่ยากใหง่้ายขึRน 
บ่อยอยา่งไร  
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
3. คนในครอบครัว ญาติ หรือเพื/อน ดูแลและอยูเ่ป็นเพื/อนในยามที/ท่านอยูใ่นสถานการณ์ที/ตึงเครียด 
หรือเวลาไม่สบาย 
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
4. คนในครอบครัว ญาติ หรือเพื/อนแสดงออกที/ทาํใหท่้านอบอุ่นใจ เช่น พดู สมัผสั กอด หรือหอมแกม้ 
บ่อยอยา่งไร  
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
5. คนในครอบครัว ญาติ หรือเพื/อนรับฟังเวลาท่านระบายความรู้สึก บ่อยอยา่งไร 
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□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
6. คนในครอบครัว ญาติ หรือเพื/อนใหค้วามสนใจความเป็นอยู ่หรือ ความผาสุกของท่าน บ่อยอยา่งไร  
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
7. คนในครอบครัว ญาติ หรือเพื/อน นาํอาหาร เสืRอผา้ หรือของใชอื้/นๆ มาใหท่้าน บ่อยอยา่งไร  
□ (0) ไม่เคย  □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
8. คนในครอบครัว ญาติ หรือเพื/อน ช่วยเหลือท่านในการทาํงานภายในบา้น บ่อยอยา่งไร  
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
9. คนในครอบครัว ญาติ หรือเพื/อนช่วยพาท่านไปโรงพยาบาล หรือไปสถานที/ต่างๆ บ่อยอยา่งไร  
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก    
 
10. คนในครอบครัว ญาติ หรือเพื/อนช่วยงาน เช่น ทาํสวน เพราะปลูก หรืองานเพื/อเสริมรายไดอื้/นๆ 
บ่อยอยา่งไร   
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
11. คนในครอบครัว ญาติ หรือเพื/อน ช่วยเหลือท่านดา้นการเงิน ใหเ้งินหรือยมืเงิน บ่อยอยา่งไร  
□ (0) ไม่เคย   □ (1) นานๆ ครัR ง    □ (2) บางครัR ง     □ (3) บ่อย    □ (4) บ่อยมาก       
แบบสัมภาษณ์คุณภาพการนอนหลบั (Thai-PSQI) 
คาํชี8แจง โปรดตอบคาํถามที/ตรงกบัการนอนของท่านในระยะ 1 เดือนที/ผา่นมา 
1. ท่านมกัจะเขา้นอนในเวลา ..............................นาฬิกา  
2. ท่านมกัใชเ้วลานานประมาณ ..........................นาที กวา่จะนอนหลบั 
3. ท่านมกัจะตื/นนอนเวลา....................................นาฬิกา 
4. A. โดยเฉลี/ยท่านนอนหลบัไดคื้นละ.................. ชั/วโมง 
    B. โดยเฉลี/ยนท่านใชเ้วลาอยูบ่นเตียงนอน คืนละ   ................ชั/วโมง 
5. ในช่วง 1 เดือนที/ผา่นมา  ไม่มี

เลย 
(

0) 

นอ้ยกวา่ 
1ครัR ง/
สปัดาห์  
(1) 

ประมาณ 
1-2 ครัR ง/
สปัดาห์ 
(2) 

3 ครัR ง/
สปัดาห์ 
หรือ

มากกวา่ 
(3) 

5.1 ท่านมีปัญหา ไม่สามารถนอนหลบัไดภ้ายใน 30 
นาที 

    

5.2 ท่านมีปัญหา ตื/นกลางดึกหรือตื/นเชา้กวา่ปกติ     
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5. ในช่วง 1 เดือนที/ผา่นมา  ไม่มี

เลย 
(

0) 

นอ้ยกวา่ 
1ครัR ง/
สปัดาห์  
(1) 

ประมาณ 
1-2 ครัR ง/
สปัดาห์ 
(2) 

3 ครัR ง/
สปัดาห์ 
หรือ

มากกวา่ 
(3) 

5.3 ท่านมีปัญหา ตื/นเวลากลางคืนเพื/อเขา้หอ้งนํRา     
5.4 ท่านมีปัญหา หายใจไม่สะดวก/หายใจขดั จนนอน
ไม่หลบั 

    

5.5 ท่านมีปัญหา กรนหรือไอเสียงดงั จนนอนไม่หลบั     
5.6 ท่านมีปัญหา รู้สึกหนาวเกินไป จนนอนไม่หลบั     
5.7 ท่านมีปัญหา รู้สึกร้อนเกินไป จนนอนไม่หลบั     
5.8  ท่านฝันร้ายจนทาํใหน้อนไม่หลบั     
5.9 ท่านรู้สึกเจบ็หรือปวดจนนอนไม่ไหลบั     
5.10 สาเหตุอื/นๆ ถา้มี ระบุ...............     
6. ในช่วง1เดือนที/ผา่นมาท่านใชย้าเพื/อใหน้อนหลบั
บ่อยแค่ใหน  

    

7. ในช่วง 1 เดือนที/ผา่นมา ท่านรู้สึกง่วง ตลอดเวลา
ในช่วงกลางวนั หรือเผลอหลบัในช่วงทาํกิจกรรมม ขบั
รถ หรือรับประทานอาหาร  

    

8. ในช่วง 1 เดือนที/ผา่นมา บ่อยแค่ใหนที/ท่านประสบ
ปัญหากบัการทาํกิจกรรมต่างๆใหป้ระสบความสาํเร็จ 

    

9. ในช่วง 1 เดือนที/ผา่นมา คุณภาพการนอนหลบัของ
ท่านในภาพรวมเป็นอยา่งไร 

มาก

(0) 
ดี  
(1) 

ไม่ค่อยดี 
(2) 

ไม่ดีเลย 
(3) 
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แบบประเมนิการนอนไม่หลบั 
โปรดตอบคาํถามเกี/ยวกบัการนอนไม่หลบัที/ตรงกบัการรับรู้ของท่าน ในช่วงหนึGงเดือนทีGผ่านมา  
คาํชี8แจง เครื/องหมาย X ตรงกบัการรับรู้ของท่านมากที/สุด  
". ในช่วง " เดือนที/ผา่นมา ท่านพยายามนอนแต่นอนไม่หลบั 
(0) เลก็นอ้ย   (1) ไม่มี  (2) ปานกลาง (3) รุนแรง (4) รุนแรงมาก 
2. ในช่วง " เดือนที/ผา่นมา เมื/อตื/นขึRนกลางดึกแลว้พยายามนอนต่อแต่กลบันอนไม่หลบั 
(0) เลก็นอ้ย   (1) ไม่มี  (2) ปานกลาง (3) รุนแรง (4) รุนแรงมาก 
3. ในช่วง " เดือนที/ผา่นมา ท่านตื/นเร็วเกินไป  
(0) เลก็นอ้ย   (1) ไม่มี  (2) ปานกลาง (3) รุนแรง (4) รุนแรงมาก 
4. ความพึงพอใจกบัการนอนในปัจจุบนั 
(0) มากทีเดียว  (1) มาก  (2) บา้ง  (3) เลก็นอ้ย (4) ไม่เลย   
5. การนอนไม่หลบัส่งผลกระทบต่อการดาํเนินชีวติของท่าน จนคนอื/นๆสงัเกตเห็นได ้ 
(0) ไม่เลย   (1) เลก็นอ้ย (2) มีบา้ง  (3) มาก   (4) มากทีเดียว  
6. ท่านรู้สึกกงัวลและหดหู่แค่ใหนกบัการนอนไม่หลบั 
(0) ไม่เลย   (1) เลก็นอ้ย (2) มีบา้ง  (3) มาก  (4) มากทีเดียว  
7. ปัญหาการนอนไม่หลบัมีผลกระทบต่อการดาํเนินชีวติประจาํวนัของท่านในระดบัใหน  
(0) ไม่เลย   (1) เลก็นอ้ย (2) มีบา้ง  (3) มาก  (4) มากทีเดียว  
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แบบสัมภาษณ์ ระดบัการออกกาํลงักาย 
คาํชี8แจง โปรดตอบคาํถามเกี/ยวกบักิจกรรมต่างๆที/ท่านไดท้าํไปแลว้ในระยะ 7 วนัที/ผา่นมา  
ในระยะ 7 วนัที/ผา่นมา ท่านได.้... รวมจาํนวนชั/วโมงทัRงหมดที/ท่านไดท้าํในระยะ 7 

วนัที/ผา่นมา 
0-1 
ชม 

>1-3
ชม 

>3-5
ชม 

>5-7
ชม 

> 7-9 
ชม 

> 9 
ชม 

หมวดกจิกรรมงานบ้าน 
1. ดูแลเลีRยงเดก็/ ผูอื้/น เช่น หลาน ผูป่้วย คนพิการ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์................□ ไม่ไดท้าํ 

      

2. เตรียมหรือทาํอาหาร 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

3.  ลา้งจานหรืออุปกรณ์เครื/องใชต่้างๆ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์................□ ไม่ไดท้าํ 

      

4. เชด็ถูพืRน ทาํความสะอาดบา้น ดูดฝุ่ น หรือทาํ
ความสะอาดหอ้งนํRา 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์................□ ไม่ไดท้าํ 

      

5. ซกัเสืRอผา้โดยใชเ้ครื/องซกัผา้ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์................□ ไม่ไดท้าํ 

      

6. ซกัเสืRอผา้โดยไม่ใชเ้ครื/อง 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

7. รีดผา้ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์................□ ไม่ไดท้าํ 

      

8. ทาํความสะอาดหนา้ต่าง รางนํRา ลา้งรถยนต ์หรือ
จกัรยาน  
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์..............□ ไม่ไดท้าํ 

      

9. อาบนํRาใหส้ตัวเ์ลีRยงหรือ ลา้งกรงสตัวเ์ลีRยง 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์..............□ ไม่ไดท้าํ 

      

10. ใหอ้าหารสตัวเ์ลีRยง 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์...............□ ไม่ไดท้าํ 
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ในระยะ 7 วนัที/ผา่นมา ท่านได.้... รวมจาํนวนชั/วโมงทัRงหมดที/ท่านไดท้าํในระยะ 7 
วนัที/ผา่นมา 
0-1 
ชม 

>1-3
ชม 

>3-5
ชม 

>5-7
ชม 

> 7-9 
ชม 

> 9 
ชม 

11. ซ่อมอุปกรณ์เครื/องใชไ้ฟฟ้า หรืออุปกรณ์ต่างๆ
ที/เป็นส่วนหนึ/งของบา้น 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์...............□ ไม่ไดท้าํ 

      

12. ทาํงานสวนที/ออกแรงเลก็นอ้ย เช่น  
• รดนํRาตน้ไมโ้ดยใชก้ระบวย สายยาง หรือ
ถงันํRา 

• ตดัพุม่ไมเ้ลก็ๆ ถอนหญา้กบัมือ กวาด หรือ
เกบ็ใบใม ้

□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

13. ทาํงานสวนที/ตอ้งออกแรงระดบัปานกลาง เช่น 
• ตดัหญา้ดว้ยกรรไกรตดัหญา้ หรือเครื/องตดั
หญา้ 

• ปลูกตน้ไม ้
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์...............□ ไม่ไดท้าํ 

      

หมวดกจิกรรมงานอาชีพ 
14. ประกอบอาชีพที/ตอ้งออกแรงเลก็นอ้ย เช่น 
ผูบ้ริหาร ผูใ้หค้าํปรึกษา 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

15. ประกอบอาชีพที/ตอ้งออกแรงปานกลาง เช่น ครู 
พอ่คา้ ช่างทาํผม หมอดู หมอนวดแผนโบราณ 
คนขบัรถแทก๊ซี/ ช่างภาพ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

16. ประกอบอาชีพที/ตอ้งออกแรงมาก เช่น กรรมกร 
(ยกของหรือแบกของหนกั) 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 
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ในระยะ 7 วนัที/ผา่นมา ท่านได.้... รวมจาํนวนชั/วโมงทัRงหมดที/ท่านไดท้าํในระยะ 7 
วนัที/ผา่นมา 
0-1 
ชม 

>1-3
ชม 

>3-5
ชม 

>5-7
ชม 

> 7-9 
ชม 

> 9 
ชม 

หมวดกจิกรรมเพืGอผ่อนคลาย: กจิกรรมสร้างสรรค์ 
17. กิจกรรมอาสาสมคัร เช่น กิจกรรมชุมรม
ผูสู้งอาย ุศาสนา อาสาสมคัรดา้นสุขภาพ หรือ อื/นๆ
ทั/วไป 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

18. ปฏิบติัศาสนกิจ เช่น ไปวดั โบสถ ์มสัยดิ สวด
มนต ์นั/งสมาธิ อ่านคมัภีร์หรือไบเบิล 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

19. เดินจงกรม หรือปฏิบติักิจกรรมทางศาสนาที/
ตอ้งลุกยนื-นั/งหลายๆครัR ง 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

20. ทาํงานประดิษฐง์านไม ้เยบ็ปักถกัร้อย หรือ
แกะสลกั 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

21. ใชค้อมพิวเตอร์ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

22. ดูโทรทศัน ์
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

23. เล่นเกมส์ที/ออกแรงเบาๆ เช่น ไพ ่บิงโก ตวัต่อ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

24. เล่นเกมส์ที/ตอ้งออกแรงระดบัปานกลาง เช่น 
บิลเลียด 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

25. ดูคอนเสิตร์ ภาพยนต ์หรือ ดูกีฬา 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 
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ในระยะ 7 วนัที/ผา่นมา ท่านได.้... รวมจาํนวนชั/วโมงทัRงหมดที/ท่านไดท้าํในระยะ 7 
วนัที/ผา่นมา 
0-1 
ชม 

>1-3
ชม 

>3-5
ชม 

>5-7
ชม 

> 7-9 
ชม 

> 9 
ชม 

26. เล่นดนตรี 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

27. เตน้ราํ  
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............. □ ไม่ไดท้าํ 

      

หมวดกจิกรรมเพืGอผ่อนคลาย: ออกกาํลงักาย 
28. เดินเล่น หรือพาสุนขัเดินเล่น 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

29. เดินเร็วเพื/ออกกาํลงักาย 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

30. วิ/งจ๊อกกิRง 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............. □ ไม่ไดท้าํ 

      

31. ปั/นจกัรยาน หรือ ปั/นเครื/องปั/นจกัรยาน 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............. □ ไม่ไดท้าํ 

      

32. ออกกาํลงักายโดยวิ/งสายสะพาน 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

33. ใชเ้ครื/องออกกาํลงักายแบบแอโรบิคที/ไม่ใช่วิ/ง
สายสะพาน เช่น เครื/องกรรเชียงบก (rowing 
machine) หรือ เครื/อง Step-machine 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

34. การออกกาํลงักายดว้ยมือและท่าทาง (light 
calisthenics) เช่น รํากระบี/ กระบอง 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

35. การออกกาํลงักายแบบยดืหยุน่กลา้มเนืRอ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

36. เล่นโยคะ หรือไทชิ       
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ในระยะ 7 วนัที/ผา่นมา ท่านได.้... รวมจาํนวนชั/วโมงทัRงหมดที/ท่านไดท้าํในระยะ 7 
วนัที/ผา่นมา 
0-1 
ชม 

>1-3
ชม 

>3-5
ชม 

>5-7
ชม 

> 7-9 
ชม 

> 9 
ชม 

□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 
37. เตน้แอโรบิค 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

38. การออกกาํลงักายเพิ/มความแขง็แรงกลา้มเนืRอ
ระดบัเลก็นอ้ย เช่น ดึงสายยางหรือยกนํRาหนกั > 2 
กโิลกรัม 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

39. การออกกาํลงักายเพิ/มความแขง็แรงกลา้มเนืRอ
ระดบัปานกลาง เช่น ดึงสายยางหรือยกนํRาหนกั < 2 
กโิลกรัม 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

40. เล่นเปตอง หรือ โบลิ/ง 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

41. เล่นเทนนิส 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

42. เล่นกอลฟ์ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

43. ขนอุปกรณ์เล่นกอลฟ์ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

44. ขบัรถสนามกอลฟ์ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์.............. □ ไม่ไดท้าํ 

      

45. เล่นเทนนิสคู่ 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 
 

      

46. เล่นเทนนิสเดี/ยว       
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ในระยะ 7 วนัที/ผา่นมา ท่านได.้... รวมจาํนวนชั/วโมงทัRงหมดที/ท่านไดท้าํในระยะ 7 
วนัที/ผา่นมา 
0-1 
ชม 

>1-3
ชม 

>3-5
ชม 

>5-7
ชม 

> 7-9 
ชม 

> 9 
ชม 

□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 
47. เล่นแบตมินตัRนเพื/อการออกกาํลงักาย 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............. □ ไม่ไดท้าํ 

      

48. เล่นแบตมินตัRนเพื/อการแข่งขนั 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............ □ ไม่ไดท้าํ 

      

49. เล่นบาสเกตบอล หรือฟุตบอล 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............. □ ไม่ไดท้าํ 

      

50. ออกกาํลงักายในนํRา หรือวา่ยนํRา 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

หมวดการเดนิทาง 
51. เดินไปขึRนรถบสั รถไฟฟ้า แทก๊ซี/ หรือเดินไป
ทาํธุระ ส่งจดหมาย เดินไปซืRอของ เดินส่งลูกไป
โรงเรียน 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

52. เดินไปทาํธุระ/ส่งของพร้อมกบัถือของหนกัใน
เวลาเดียวกนั 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

53. ขบัจกัรยานยนต ์
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

54. ขบัรถยนต ์
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 

      

หมวดกจิกรรมอืGนทัGวไป 
55. กิจกรรมอื/น ที/ไม่ไดร้ะบุก่อนหนา้นีR  ถา้มีระบุ
............................................................... 
□ ใช่ จาํนวนกี/ครัR ง/สปัดาห์............... □ ไม่ไดท้าํ 
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Appendix F 

Permission Letter  

 

 

 

 
 
 
Faculty of Graduate Studies Mahidol University 

999 Phuttamonthon 4 Road, Salaya, Nakhon 

Pathom 73170 

Tel: (02) 4414125 -109 – 111 Fax: 02441-9834 

No. ศธ 0517.02/11376 

Date December 18, 2015 

Subject Permission to use the research questionnaire 

Dear Dean of Faculty of Nursing Prince of Songkla University 

Reference ศธ 0521.1.05/2784 Date September 5, 2015  

In reference to your requesting permission letter as following details:  

Researcher name: Ms. Chantra Promnoi, Faculty of Nursing Prince of Songkla 

University and a current doctoral student at Sinclair School of Nursing, the University of 

Missouri, U.S.A. 

Research details: Sleep quality and physical activity in Thai older adults  

Research questionnaire: The self-report physical activity questionnaire   

Person developing research instrument: A self-report physical activity 

questionnaire (SPAQ) among elderly community-dwelling Thais was developed by 

Vanida Visuthipanich as part of her doctoral dissertation research entitled “Development 

and Testing of a Physical Activity Questionnaire among Community-Dwelling Older 

School of Nursing 
No. 3620 
Date: December 21 2015 
Time: 3:00 PM. 
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Thai Adults in Bangkok”, Department of Nursing, Faculty of Medicine Ramathibodi 

Hospital, Mahidol University, Thailand, and Associate Professor Dr. Yupapin Sirapo-

ngam, the dissertation supervisor.  

Faculty of Graduate Studies and Department of Nursing, Mahidol University have 

considered allowing Ms. Chantra Promnoi to use a self-report physical activity 

questionnaire” in her research study that is related to academia and acknowledging that 

this research questionnaire is part of her doctoral dissertation, International Nursing 

Program and the cooperation with oversea university, Department of Nursing, Faculty of 

Medicine Ramathibodi Hospital, Mahidol University, Thailand.    

In this regard, I would like to inform you that your request has been approved and 

can further process. 

Yours faithfully 
 

                   
(Waraporn Aukarapatumvong) 

Assoc. Prof. Dr., Associate Dean of Academic Affairs 

       Deputy of Dean of Graduate studies  
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