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This correlational study aimed to 1) investigate mobility and 2) examine direct and 

indirect paths of relationships among comorbidity, cognitive function, social support, pain, 

fatigue, and sleep quality on mobility among persons with hip fracture after surgery. The 

hypothesized model was constructed based on the theory of unpleasant symptoms and the 

literature reviewed.  A three-stage random sampling approach was utilized to recruit 260 

persons with hip fracture after surgery aged 50 years old and older who visited four hospitals 

in three health regions of Thailand. Research measurements consisted of the demographic 

data form, Charlson Comorbidity Index, General Practitioner Assessment of Cognition, 

Groningen Orthopedic Social Support Scale, Fatigue Severity Scale, Pittsburgh Sleep 

Quality Index, Numerical rating scale, and de Morton Mobility Index. Data were collected 

from July 2022 to February 2023. The data analysis using SPSS and Mplus program 

The study findings revealed that 1) the average mean of mobility was 47.51 (SD 

15.63) and 2) the hypothesized model fit the empirical and could explain 90.4 % of the 

variance of the mobility (Chi-square= 415.198, df= 372, p=0.0605, Chi-square/df= 1.116, 

RMSEA= 0.021, CFI= .993, TLI= .991, SRMR= .036). Sleep quality was the most the 

influential factor affecting mobility by having both negative direct and indirect effect on 

mobility through fatigue (β = -1.385, p < .001). Cognitive function had a positive direct and 

indirect effect on mobility through sleep (β = .792, p < .001). Fatigue only had a negative 

direct effect on mobility (β = -.674, p < .001). Pain only had a negative direct effect on 

mobility (β = -.182, p < .05). Comorbidity had a positive indirect effect on mobility through 

pain (β = .164, p < .05). However, social support had a non-significant direct effect on 

mobility (β = .109, p > .05). 

The findings indicated that comorbidity, cognitive function, fatigue, sleep quality, 

and pain were important factors influencing mobility among persons with hip fracture after 

surgery. Therefore, future nursing interventions should enhance cognitive function, and sleep 

quality. Managing comorbidity, fatigue, and pain to maintain or enhance mobility among 

persons with hip fracture after surgery.  
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CHAPTER I 

INTRODUCTION 

 

Background and significance of the study 

Hip fractures are associated with adverse outcomes including mortality (Morri 

et al., 2019; Hagen et al., 2020).  Older adults with hip fracture have a 30% chance of 

dying within the first year after injury (Hagen et al., 2020; Lapcevic et al., 2010).  Some 

studies showed an increase in long-term mortality in this population from two to ten 

years after the hip fracture (Haentjens et al., 2007).  According to Braithwaite et al. 

(2003), the incidence of hip fracture reduced life expectancy of older adults by 1.8 

years, or 25%, compared with an age-matched general population.   

Hip fractures are found in persons aged 50 years and over. Approximately 10% 

of hip fractures occurred in middle adult while 90 % in the elderly (Wongtriratanachai 

et al, 2013; Sucharitpongpan et al., 2019; Rogmark et al., 2018).  In Thailand, an 

incidence rate of hip fractures increased by an average of 2% per year.  The numbers 

of the persons with hip fracture could increase from 181.0 per 100,000 in 2006 to 264.6 

per 100,000 in 2025; and to 436.1 per 100,000 in 2050 (Wongtriratanachai et al., 2013).  

Finally, the prevalence of Thai persons with hip fracture during the year 2015 to 2019 

were 37,693, 40,711, 41,948, 42,932, and 45,704 respectively (Ministry of Public 

Health, 2020). 

About 82-90% of persons with hip fracture require hospitalization for surgery 

to repair their broken bones (Cram et al., 2017; Sucharitpongpan et al., 2019).  The 

average length of hospital stay was 7-20 days (Castelli et al., 2015; Sucharitpongpan et 

al., 2019).  After surgery, patients may experience complications including pneumonia, 
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venous thrombosis, infection, urinary tract infection, hip dislocation, and decreased 

mobility (Carpintero et al., 2014; Vochteloo et al., 2013).  

One of the significant problems of persons with hip fracture after surgery is 

mobility.  For persons with hip fracture after surgery, World Health Organization’s 

International Classification of Functioning, Disability and Health (ICF) defines 

mobility as moving and changing body position or location or by transferring from one 

place to another, by carrying, moving & manipulating objects, by walking, running, or 

climbing, and by using various forms of transportation (WHO, 2001). 

Many studies supported that mobility among persons with hip fracture after 

surgery has been decreased.  Jansen et al. (2013) conducted a longitudinal study among 

patients with hip fracture after surgery.  Data were collected at 3rd month, 6th month, 

and 12th months after the surgery.  Findings revealed that the mobility scores were very 

low, especially at 3rd month after the surgery.    

Ariza-Vega et al. (2016) conducted a prospective cohort study among persons 

with hip fracture.  Data were collected at 1st and 3th months post-surgery.  The 

results showed that the mobility scores were very low at 1st and 3th months post-surgery.  

Steihaug et al. (2018) conducted a prospective observational study among persons with 

hip fracture after surgery.  The findings indicated that the mobility score at 3rd month 

was lower than 12th month.  Rosendahl-Riise et al. (2020) employed a prospective study 

among persons with hip fracture.  Data was collected at the 2nd month post-surgery.  

The findings showed that the mobility score was low.  Lastly, regarding pre-facture 

mobility level, the persons with hip fracture after surgery are not able to achieve pre-

fracture mobility.  Vochteloo et al. (2013) conducted a prospective cohort study among 
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persons with hip fracture after surgery.  The study found that at 3rd months post-surgery 

only 45.5% of them could regain pre-fracture mobility.  However, 54.5% of them could 

not.   At 12th months post-surgery only 47.8 % regained pre-facture mobility whereas 

52.2% were not able to regain.  Hansson et al. (2015) conducted a retrospective cohort 

study.  They found that at 12th months post-surgery only 29% of them regained their 

pre-fracture mobility. 

Dyer et al (2016) conducted a critical review.  Thirty-eight studies were 

identified through PubMed and Scopus searches and contact with experts.  The results 

indicated that 1) mobility following hip fracture is significantly worse for 1-2 years; 2)  

26 % of the participants could be able to walk for 3 meters only; 3) 22 % could be able 

to walk for bed transfer only; 4) the mean increased in the number of limitations in 

those with hip fracture was 0.93 for the lower body (p = 0.0001) and 0.26 for the upper 

body (p = 0.02); and 5) only 40 to 60 % of patients regained their pre-fracture level of 

mobility within 1year. 

Haslam-Larmer et al. (2021) conducted a mixed method study about mobility 

after hip fracture.  Eighteen participants’ mobility was monitored during 24 hours for 3 

days.  The results revealed that the data demonstrated a high mean daily sedentary time 

of 23.18 hours, ranging from 17.9 to 24 hours (SD 1.54). The median maximum upright 

time (standing, walking) was 24 min (Range 0.5–625), and the median number of 

maximum steps taken was 30 (Range 0–3762).  Six participants got low level of 

mobility scores measured by the New mobility score (NMS).  Some were able to walk 

only 5 to 10 meters.  Finally, some walked only 4 steps from a chair.  
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About one month after the surgery studies reported that only 16% of persons 

with hip fracture after surgery can walk independently; 54% can walk with aids and 

need help; 23% of the them are unable to walk; and 75 of them unable to move or being 

bedridden (Hao et al., 2020; Lee et al., 2014).  Most patients lose one level of mobility.  

For example, before an onset of hip fracture and surgery the patients can walk 

independently. However, after surgery they walk with one aid; some walk with two 

sticks; and some use a wheelchair (Jennison & Yarlagadda, 2019).  Some patients (who 

can mobile outdoor before surgery) become mobile indoor only.   

In Thailand, studies about mobility among persons with hip fracture after 

surgery has been scarce.  Most studies focused on complications, self-care behaviors, 

and activity of daily living among this population.  Few studies have been focused on 

mobility.  One study conducted in 2019 reported that walking ability of persons with 

hip fracture after surgery was lower than those before hip fracture.  About 12% of them 

were able to walk independently; 80% walked using a walker; 4% used wheelchair; and 

4% were bed-ridden (Roobsoong et al., 2020).   

Mobility is an important marker and predictor of physical abilities, 

independence, morbidity, and mortality.  Mobility is a marker of adverse outcomes 

(Dyer et al., 2016).  Loss of mobility can result in a decline in independence, physical 

disability, and injuries, rendering individuals reliant on caregivers to meet their basic 

needs, being unable to remain living independently (Macri et al., 2012; Studenski et al., 

2003).  As a result, it can also lead to institutionalization, increased hospital admissions 

(Macri et al., 2012) and high mortality (Lund et al., 2014; Tsuboi et al., 2007).  
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Nurses are vital to improve outcomes for persons with hip fracture after surgery.  

For example, nurses must accurately measure mobility to identifying persons at risk for 

mobility decline which is an important step to prevent this event.  Independent mobility 

is a key factor in determining readiness for discharge for patients hospitalized (Macri 

et al., 2012).  During acute period (or early postoperative period) after surgery 

decreased mobility and bed rest are common occurrences in persons with hip fracture 

(Morris et al., 2010).  Mobilization program by nurses begins at the 1st day after surgery.  

Nurses teach and encourage them (including family and caregivers) to practice transfer 

lateral position, the fowler's position at 60-90 degrees, sitting in bed and sway his or 

her legs at the bedside, sitting in a bedside chair, standing.  Nurses teach them to use 

walking aids (such as pick-up walkers).  If there is no contra-indication, nurses will 

coach the patients to walk with partial weight-bearing or full weight-bearing (Morris et 

al., 2010; Thai Orthopaedic Nurses’ society 2018).  Finally, nurses recommend the 

patients to getting out of bed at least three times a day (Lewis et al., 2016).  About 5-7 

days after surgery, the patients should be able to discharge from the hospital. 

However, most patients fail to improve their mobility by discharge (Brown et 

al., 2004; Zaslavsky et al., 2015).   Some can walk without aids, some patients walk 

with aids, some patients can only sit around the bed, and some patients are bedridden 

(Münter et al., 2018). Some were transferred to a nursing home, greater care burden 

and, healthcare costs after discharge, as well as mortality (de Morton et al., 2008).  

Although the primary aim of the operation is to restore the patient’s 

mobilization status or to facilitate rapid postoperative mobilization as swiftly as 

possible and avoid poor outcomes associated with long-term immobilization 
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(Emmerson et al., 2022; Fernandez et al., 2015). However, the evidence showed that 

persons with hip fractures after surgery had mobility decline (Ariza-Vega et al., 2016; 

Dyer, 2016; Jansen et al., 2013; Kammerlander, 2018; Steihaug et al., 2018). Therefore, 

studying the causes and effects of factors about mobility decline is important. 

 Many factors influenced mobility such as comorbidity, cognitive function, 

social support, pain, fatigue, and sleep quality. Though existing knowledge about 

relationships among these factors and mobility had been explored, most studies only 

reported bidirectional associations between these factors and mobility. There has no 

study examining the set of variables acting on a specified outcome simultaneously.  A 

path analysis provided the ways to analyze a set of relationships (Heir et al., 2019) 

leading to nursing interventions to improve mobility for persons with hip fracture in the 

future.  

Research questions of the study 

1. How was mobility among persons with hip fracture after surgery? 

2. What were direct and indirect paths of relationships among comorbidity, 

cognitive function, social support, pain, sleep quality, fatigue, and mobility among 

persons with hip fracture after surgery? 

 

Purposes of the study 

1. To describe mobility among persons with hip fracture after surgery. 

2. To examine direct and indirect paths of relationships among comorbidity, 

cognitive function, social support, pain, fatigue, and sleep quality on mobility among 

persons with hip fracture after surgery.  
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Conceptual framework of the study 

 A model should not be developed without some underlying theory. Theory is 

often a primary objective of academic research, but nurses may develop or propose a 

set of relationships that are as complex and interrelated as any academically based 

theory (Heir et al., 2019).  This study used the theory of unpleasant symptom (TOUS) 

as the theoretical framework to select variables and in a combination with review of hip 

fracture and orthopedic patients’ empirical evidence (Ensari, & Motl, 2020; Hai, 2015; 

Kless, 2010; Promchat et al., 2015).  

 The TOUS composes of three major concepts including symptoms, influencing 

factors, and performance.  Symptoms have influencing factors that are physiological, 

psychological, and environmental. The individual’s perception of symptom(s) is 

influencing by these three factors including the physiological, psychological, and 

situational factors.  Consequently, symptom(s) and its influencing factors impact their 

performance (which is mobility in this study).  

 In this study, the TOUS postulates that mobility among persons with hip fracture 

after surgery will change because of influences from experiencing less unpleasant 

symptom and additional factors including physiological, psychological, and situational 

factors.  Mobility could be maintained or enhanced when these influencing factors are 

manipulated.  The manipulation of potential factors would facilitate the persons with 

hip fracture having a high level of mobility. Conversely, when symptom and its 

influencing factors affect persons with hip fracture, mobility will decline.  Experiencing 

with unpleasant symptom directly affect mobility.  It is possible that changes of 

mobility occur because of a combination of symptom reduction and other influencing 

factors.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 8 

 This study uses the hierarchy of middle-range theoretical deduction proposed 

by Fawcett and Desanto-Madeya (2013) to explain the derivation of selected variables 

from the theoretical framework of the TOUS (Lenz et al., 2014) and other related 

empirical evidence. Fawcett and Desanto-Madeya (2013) suggested that specific 

concepts and propositions in particularly phenomena must be derived from theoretical 

model where middle-range theory must be formulated.  The concrete concepts must be 

operationally defined and empirically testable.  Hypotheses must be derived from the 

proposition of the theory.  Concepts needed to test the direction and strength of the 

relationship between concepts.  Each concept is linked to empirical indicators which 

provide a method to measure the variable.  Thus, an explicit conceptual-theoretical-

empirical structure, using the TOUS, is developed to test proposition of mobility among 

persons with hip fracture as presented as follows: 

Table 1.1 The theoretical substruction of mobility among persons with hip fracture  

Theoretical level Physiological 

factors 

Psycho-logical 

factors 

Situational factors Symptoms Performance 

Conceptual 

level 

illness-related 

factors 

cognitive factors social- 

environment 

factors 

perceptions of 

symptoms 

(intensity/ 

severity) 

physical 

performance  

Variable level 

 

comorbidity cognitive functions social support fatigue 

pain 

sleep quality 

mobility 

Empirical 

indicator 

Charlson 

Comorbidity Index 

GPCOG 

 

 

Groningen 

Orthopedic Social 

Support Scale 

Fatigue Severity 

Scale, 

Numeric Rating 

Scale, 

Pittsburgh Sleep 

Quality Index 

de Morton 

Mobility Index 

Measurement 21 items 

comorbidities 

weighted scale 

15 items 

 

 

12 items 

 

9 items,  

11 rating items, 19 

items  

15 items 
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           Influencing factors is comorbidity as the physiological factor-related mobility 

in persons with hip fracture (Ariza-Vega, 2017; Maharlouei et al., 2019; Tam et al., 

2020). Cognitive function is psychological factor (Ariza-Vega, 2017; Langford et al., 

2018; Maharlouei et al., 2019). Social support as the situational factor (Nuotio et al., 

2016).   Symptoms are the perceptions of symptoms (intensity and severity) in persons 

with hip fracture after surgery, including pain (Foss et al., 2009; Salpakoski et al., 

2011). Fatigue (Mueller-Schotte et al., 2016; Münter et al., 2018; Taylor et al., 2010) 

and sleep quality (Cho et al., 2020; Kuo et al., 2016; Promchat et al., 2015). 

 These influencing factors (which were called “exogeneous variables) were 

included in the study because they were modified leading to new nursing interventions. 

Hypotheses with rationales  

 The researcher proposed hypothesis of the study as follows: 

1. Comorbidity has a negative, direct effect on mobility among persons with 

hip fracture. 

2. Comorbidity has an indirect effect on mobility through pain among persons 

with hip fracture. 

3. Comorbidity has an indirect effect on mobility through fatigue among 

persons with hip fracture. 

4. Cognitive function has a positive, direct effect on mobility among persons 

with hip fracture. 

5. Cognitive function has an indirect effect on mobility through sleep among 

persons with hip fracture. 

6. Social support has a positive, direct effect on mobility among persons with 

hip fracture. 
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7. Pain has a negative, direct effect on mobility among persons with hip 

fracture. 

8. Pain has an indirect effect on mobility through fatigue among persons with 

hip fracture. 

9. Sleep has a negative, direct effect on mobility among persons with hip 

fracture. 

10. Sleep has an indirect effect on mobility through fatigue among persons with 

hip fracture. 

11. Fatigue has a negative, direct effect on mobility among persons with hip 

fracture. 

A hypothesized path analysis model of mobility among persons with hip 

fracture after surgery was shown in Figure 1.1 

 

  

Figure 1.1 The hypothesized model 
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Directly effect of comorbidity on mobility 

 In this study, comorbidity is recognized as a physiological factor with an 

application of the TOUS.  Multiple studies showed a significant correlation between 

one or more comorbidities of a hip fracture and decreased mobility. Tam et al. (2020) 

conducted a retrospective study. They indicated that comorbidities predicted mobility. 

Each increase in comorbidity corresponds to a 33% decrease in the likelihood of 

walking independently (OR = 0.67, p < .05). González‐Zabaleta et al. (2016) conducted 

a prospective study. The result revealed that a predicting factor of mobility was 

comorbidity (OR = 1.407, p = .031).  

 Persons with more comorbidities will have decreased mobility than those with 

less comorbidities. For example, endocrine disorders can lead to fragile bones, such as 

an overactive thyroid, which can reduce the absorption of vitamin D and calcium and 

lead to weakened bones, low vitamin D levels are associated with impaired muscle 

strength lead to mobility decrease (Moo et al., 2020). Comorbidity that affects the brain 

and nervous system, including Parkinson's disease, also affect mobility (King et al., 

2014). High blood pressure, hyperlipidemia, and diabetes are associated with a 

metabolic disorder. In addition, adipose tissue secretes hormones leptin and 

inflammatory agents into the systemic circulation. Such as tumor necrosis factor and 

C-reactive protein induce a pro-inflammatory state, mediate insulin resistance, and 

increase lipolysis, causing inflammation around the hip joint. As a result, The patient's 

mobility and activity levels have decreased. (Gandhi et al., 2010). Thus, it can be 

hypothesized that comorbidity has a negative direct effect on mobility.    
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 Indirectly effect of comorbidity on mobility through pain 

 Another point, pain is recognized as a symptom. Pain is a common symptom 

that results from various comorbidities, such as rheumatoid, arthritis, and liver disease 

(Rogal et al., 2013; Sarzi-Puttini et al., 2014; Somers et al., 2012). So, patients with 

comorbidity face pain symptom. For instance, pain is common in patients with liver 

disease; approximately 34 % of patients had pain. The patients described abdominal 

pain from hepatic capsular distension, splenomegaly, and ascites with abdominal 

distension. Additionally, pain with advancing disease included pain at any site (not just 

the abdomen) (Rogal et al., 2013). In addition, rheumatoid arthritis (RA) is an 

inflammatory disease of synovial joints. Therefore, pain due to joint inflammation, 

prostaglandins, and bradykinin being increased in synovial fluids from patients with 

RA can directly activate sensory nerves within the synovium (Walsh & McWilliams, 

2012). 

 Comorbidity affects physical functioning by increasing symptoms rather than 

by direct association. For example, the study indicated that medical conditions or 

comorbidity affect physical functioning (e.g., walking, climbing stairs) mediated by 

pain. Because the direct relationships between comorbidity and physical functioning 

changed from moderate to small when pain was added to the model, the models 

suggested that pain was mediators in the model (Bennett et al., 2002).  Therefore, it is 

possible that some comorbidity cause symptoms that influence the level of mobility. 

Thus, it can be hypothesized that comorbidity has indirect effect on mobility through 

pain.  
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 Indirectly effect of comorbidity on mobility through fatigue 

 In addition, fatigue is a common symptom that results from a variety of 

comorbidities, such as arthritis, hypertension, stroke, and heart disease (Alikari et al., 

2017; Eckhardt et al., 2014; Harbison et al., 2009) so, patients with comorbidity face 

with fatigue symptom. For instance, most patients with rheumatoid arthritis (RA) have 

some fatigue. The patients with RA have high elevated inflammatory markers; elevated 

cytokines may cause a person to feel tired or even exhausted (Pope, 2020). In addition, 

fatigue is a problem following myocardial infarction. After myocardial infarction found 

that 30% of the patients reported fatigued led them reduced motivation and reduced 

activity (Alsen & Brink, 2013). 

 The study indicated that comorbidity effect on physical functioning (e.g., 

walking, climbing stairs) was mediated by fatigue Because the direct relationships 

between comorbidity and physical functioning changed from moderate to small when 

fatigue was added to the model, the models suggested that fatigue was mediators in the 

model. Therefore, it is possible that some comorbidity cause symptoms that influence 

the level of mobility (Bennett et al., 2002). Thus, it can be hypothesized that 

comorbidity has an indirect effect on mobility through fatigue.   

 Directly effect of cognitive function on mobility 

Based on the TOUS, cognitive function is recognized as a psychological factor. 

Cognitive abilities are crucial for ongoing planning, decision-making, and monitoring 

movements necessary for successful mobility. There is a temporal relationship between 

low levels of a broad range of cognitive abilities and the subsequent development of 

mobility impairments (Buchman et al., 2011). Cognitive function was significantly 
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correlated with mobility (the ability of lower extremity to walk and climb stairs) (r = 

0.52, p < 0.001) (Lenze et al., 2004). Ariza-Vega et al. (2017) conducted a prospective 

study, and the study showed that cognitive function was associated with mobility (β = 

5.11, p < 0.01). Moreover, Mariconda et al. (2016) indicated that cognitive score 

markedly influenced mobility (R2 3-5%, p < 0.001). Because a low cognitive status was 

the most common reason for not obtaining independent mobility and not completing 

physiotherapy. These were associated with difficulties in cooperating with early 

physiotherapy for some of them. Therefore, patients with cognitive impairment may be 

seen to have less potential, and therapists may reduce the intensity of rehabilitation 

compared to patients without cognitive impairment and lead to decreased mobility 

(Münter et al., 2018). Thus, it can be hypothesized that cognitive function has direct 

effect on mobility.  

 Indirectly effect of cognitive function on mobility through sleep  

 Quality of sleep is defined as patient’s subjective perception of sleep 

effectiveness, sleep disturbance, and sleep supplementation.  Good sleep quality is 

indicated by both the quantity and quality of sleep, such as enough sleep time, the ease 

of falling sleep, no waking after sleep onset, sleeping deeply, waking refreshed, and a 

good night’s sleep. Poor sleep quality is considered as the reverse (Snyder-Halpern & 

Verran, 1987). There is evident showed that sleep efficiency is one pathway associated 

with cognitive function (working memory β = 0.27, switching β = 0.31, verbal fluency 

β = 0.32, recall β = 0.21 and processing speed β = 0.17, p < 0.05) across young and 

older adults (Wilckens et al., 2018).   
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 McKinnon et al. (2014) conducted a cross-sectional study. They found that two-

thirds of patients with mild cognitive impairment have poor sleep quality. 63% of 

patients with mild cognitive impairment demonstrated sleep disturbance, a significantly 

higher rate than that of the patients without cognitive impairment (p = .003). Cognitive 

function was significantly positively associated with sleep quality (r = .225, P = .005) 

and significant predictor explained the variance in sleep quality (b = .422, p = .007). 

The circadian alterations in patients with mild cognitive impairment are associated with 

reduced overnight memory consolidation and affect sleep quality (Naismith et al., 

2014). Sleep disturbances in quality and quantity of sleep and disruption of the sleep-

wake rhythm frequently occur in older adults with cognitive impairment (Cassidy-

Eagle & Siebern, 2017). 

 After surgery, patients with hip fracture experience poor sleep with multiple 

disruptions per night. On average, the patients slept 5.4 hours per night and experienced 

5.3 awakenings (Reppas‐Rindlisbacher et al., 2021). Approximately 36% of the patients 

had a sleeping problem (Cho et al., 2020) 78% of the patients had abnormal sleep 

durations (Kuo et al., 2016). Sleep and waking may be related to sleep-related 

deterioration in executive functions that regulate walking variability and control 

walking ability (Clark, 2015). In addition, the performance is sensitive to the reversal 

of executive function (Yogev‐Seligmann et al., 2008). So, the sleep disturbance causes 

distress or functional impairment.  For this reason, sleep problem is related to mobility.  

 Observational studies have confirmed an association between low sleep quality 

(short sleep and sleep apnea) and increased inflammation, insulin resistance, metabolic 

syndrome (Morselli et al., 2012; Punjabi & Beamer, 2007; Van Cauter, 2011). Changes 
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in immunology, metabolic, and endocrinologic systems may predispose to functional 

decline, either directly or through muscle strength loss (Barzilay et al., 2009; Ferrucci 

et al., 2002). Moreover, sleep disorder (longer sleep duration ≥9 hours) was associated 

with a decreased walking speed (p = .04). And sleep disorder (shorter sleep duration ≤6 

hours) was associated with higher odds for mobility limitation (OR = 3.62, 95% CI = 

1.40–9.37). Low sleep quality may lead to nocturnal arterial oxygen saturation and 

affect poor balance resulting in mobility limitation. Therefore, sleep disorder was 

independently associated with both decreased walking speed and mobility limitation 

(Stenholm et al., 2010). Agmon et al. (2016) conducted a cross-sectional study in older 

adults. They found that sleep is associated with walking speed (r = 0.35, p < 0.05). 

Promchat et al. (2015) conducted a correlational study in patients with hip fracture after 

surgery. They reported that sleep correlated with mobility (r = -.33, p < .01).  

 Cognitive function and sleep are positively associated with mobility. Wilckens 

et al. (2018) conducted a cross-sectional study in a community-dwelling population. 

The study indicated that sleep efficiency significantly mediated the relationship 

between cognitive function and physical activity. Physical activity is defined by any 

bodily movement that results in energy expenditure and exercise (Caspersen et al., 

1985). Thus, sleep quality is a candidate that may mediate the relationship between 

cognitive function and mobility. Therefore, it can be hypothesized that cognitive 

function has an indirect effect on mobility through sleep quality. 

 Directly effect of social support on mobility 

 Social support is a situational factor in term of social-environmental factor that 

influences mobility (Lenz et al., 2014). In Thai culture, the family serves as the central 
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role of support for persons with chronic illness. The value of filial piety among Thai 

people regarding looking after their family member is strongly culturally believed (Tan 

et al., 2011). Positive family action can also reinforce a persons’ participation and 

encourage them to be independent (Tan et al., 2011), enhancing mobility. Shyu et al. 

(2010) reported that better walking and climbing stairs are predicted by better social 

support (OR = 1.93, p < .05). Nuotio et al. (2016) indicated that the patients who had 

pre-fracture not living at home (no social support) were associated with a decline in 

mobility (OR =2.44, p < .001). So, it can be hypothesized that social support has a 

positive direct effect on mobility. 

 Directly effect of pain on mobility 

 Based on the TOUS, pain is recognized as a symptom. Hip fracture-related pain, 

another potentially changeable factor, seems to reduce mobility. Patients experiencing 

pain are subject to greater physical risks such as limited function ability, level of 

function, and reduced walking distance (Bennett et al., 2002; Brennan, 2011). There 

were significant negative correlations between pain score on hip flexion and functional 

mobility (r = -0.43, p < 0.001) and walking (r = -0.36, p = 0.004) (Foss et al., 2009). 

Salpakoski et al. (2011) conducted a cross-sectional study. They showed that in patients 

with severe pain, the risk for mobility decrease (walking, moving, sitting, and standing) 

compared to those with less or no pain (OR= 3.5, p < .05). Because the patients with 

hip fracture after surgery during rehabilitation are still experiencing pain and reported 

moderate pain or higher on either hip flexion (sitting) or walking. Therefore, pain 

interferes with mobility. So, it can be hypothesized that pain has a negative direct effect 

on mobility. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 18 

 Indirectly effect of pain on mobility through fatigue 

 The hip fracture-related pain seems to reduce the early mobilization level (Foss 

et al., 2009; Kristensen, 2013). Fatigue, followed by hip fracture-related pain in patients 

with hip fracture, are the most frequent reasons, as perceived primarily by the patients, 

for not regaining basic mobility independence and not completing planned 

physiotherapy during the postoperative days. Pain affects patients with fatigue and 

hemoglobin levels that may decrease after surgery (Münter, 2018). Moreover, the 

patients who have pain are often inactive due to fear of causing their pain getting worse 

(Gatchel et al., 2016); this contributes to the pain cycle and causes fatigue. The less the 

body is active, the less the muscles are used, including the heart and lungs; this leads to 

fatigue and muscle weakening result in mobility decline (Davis & Walsh, 2010). So, it 

can be hypothesized that pain has an indirect effect on mobility through fatigue. 

 Directly effect of sleep on mobility 

 Based on the TOUS, sleep quality is recognized as a symptom. Patients with hip 

fractures commonly experience compromised sleep quality (Reppas‐Rindlisbacher et 

al., 2021). The patients exhibited sleep disturbances (Cho et al., 2020) and atypical 

sleep durations (Kuo et al., 2016). Poor sleep has been associated with a decline in 

executive functions and walking ability (Clark, 2015). Furthermore, the patient's 

performance is susceptible to the reversal of executive function, indicating sensitivity 

to changes in this cognitive domain (Yogev‐Seligmann et al., 2008). Therefore, the 

quality of sleep is closely linked to mobility. Sleep disorder was independently 

associated with decreased walking speed and mobility limitation (Stenholm et al., 

2010). The study found that sleep is associated with walking speed (r = 0.35, p < 0.05) 
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(Agmon et al., 2016) and correlated with mobility (r = -.33, p < .01) (Promchat et al., 

2015). Thus, it can be hypothesized that sleep has a negative direct effect on mobility 

through fatigue. 

 Indirectly effect of sleep on mobility through fatigue 

 Fatigue occurs commonly in patients with hip fracture after surgery (Münter et 

al., 2018).  Fatigue has been associated with a wide range of sleep disorders and 

behaviors (Goldman et al., 2008). Sleep disorders are also common in patients with hip 

fracture, with prevalence rates estimated as high as about 30-70% (Cho et al., 2020; 

Kuo et al., 2016). The study supports that insomnia-related symptoms and fatigue are 

independently related to mobility limitation. The weakness or tiredness thoroughly 

explained the association between sleeping disorders and mobility limitation (Stenholm 

et al., 2010). Moreover, Goldman et al. (2008) conduct a prospective cohort study in 

community-dwelling older adults. The study found that individuals who had poor sleep 

had a higher fatigue score than those who had a good sleep (p < .001). Therefore, the 

explanation for the relationship between sleeping disorders and decreased mobility may 

stem from poor sleep and fatigue. Thus, it can be hypothesized that sleep has an indirect 

effect on mobility through fatigue. 

 Directly effect of fatigue on mobility 

 Approximately 20-40% of patients have experienced fatigue symptoms after 

surgery. Fatigue symptoms may occur from blood loss, poor nutrition, and low 

hemoglobin level (Münter et al., 2018). More than 85% of patients with fatigue did not 

achieve independent mobility (Münter et al., 2018). The patients perceived that the 

factor also associated with reduced mobility was fatigue (Taylor et al., 2010). 
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Moreover, the study indicated that the patients (including hip fracture patients) who 

have fatigue symptoms walked shorter distance than those non-fatigued (B = -39.12, p 

< 0.05) (Mueller-Schotte et al., 2016). The reason is fatigue is the feeling of tiredness 

or exhaustion, often involving muscle weakness. It requires the frequent necessity of 

sitting or lying down. Many physical capacities are affected by fatigue from patients, 

such as walking and dressing (Pope, 2020). Fatigue was reported as the reason for 

training session failure. The patient complains that fatigue and feeling tired lead them 

to need hours of rest and not achieve physical activity (Alsen & Brink, 2013). Thus, it 

can be hypothesized that fatigue has a negative direct effect on mobility. 

Scope of the study  

This correlation study aimed to explore a path model of mobility. Population 

focus was adults and older adults with hip fracture post-surgery at 3rd to 12th surgery.  

Independent variables were comorbidity, cognitive function, social support, pain, sleep 

quality, and fatigue. The dependent variable was mobility. 

Operational definition 

Mobility referred to the ability of person with hip fracture after surgery to get 

in and out of bed, change position, sit-to-stand-to-sit in a chair, stand, walk indoors and 

outdoors (ability and distance) independently or use an assistive device, and balance.  

Mobility was measured by the de Morton Mobility Index (DEMMI) (de Morton et al., 

2008). 

Comorbidity referred to the illness-related more than one disease or condition 

that presents at the same time in the person with hip fracture after surgery and 
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conditions described as comorbidities are often chronic or long-term conditions.  

Comorbidity was measured by the Charlson Comorbidity Index (Charlson et al., 2008).  

 Cognitive function referred to the multiple mental abilities of person with hip 

fracture after surgery, including time orientation, clock drawing, information 

processing, and recall. The cognitive function was measured by the General Practitioner 

Assessment of Cognition (Brodaty et al., 2002). 

 Social support referred to a perception of the person with hip fracture after 

surgery that has received care from others whom he/she loved and valued, such as 

family members and friends, by sharing informational, emotional, and tangible support 

or instrumental support. Social support was measured using the Groningen Orthopedic 

Social Support Scale (Van Den Akker‐Scheek et al., 2004). 

 Pain referred to an unpleasant sensory and emotional experience of person with 

hip fracture after surgery associated with actual or potential tissue damage in severity 

and frequency dimension. Pain was measured by the numerical rating scale (McCaffery 

& Pasero, 1999) and the pain frequency scale (recommended by content experts). 

 Sleep quality referred to the perception of a patient after hip fracture surgery 

that he/she had difficulty sleeping, used sleep medication, experienced poor sleep 

quality, had altered sleep duration, experienced sleep efficiency issues, faced sleep 

disturbances or trouble sleeping, experienced daytime dysfunction, or suffered from 

excessive daytime sleepiness. It was measured by the Pittsburgh Sleep Quality Index 

(Buysse et al., 1989). 

Fatigue referred to the perception of the patient after hip fracture surgery toward 

the subjective, persistent, and overwhelming feeling of tiredness or lack of energy, 
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which is highly severely and negatively interferes with an ability to function normally.  

In this study, fatigue was measured by using the Fatigue Severity Scale (FSS) (Krupp 

et al., 1989).  

Expected outcomes and benefits of the study 

 1.  Findings from this study would help nurses and other healthcare providers 

have a comprehensive understanding of the characteristics of mobility among persons 

with hip fracture after surgery. The findings would assist them in assessing, monitoring, 

and identifying the persons who were at risk for mobility decline after hip fracture 

surgery. 

 2.  This study provides plenty of descriptions of comorbidity, cognitive 

function, social support, pain, fatigue, and sleep quality among persons with hip 

fracture after surgery in Thailand. Thus, this valuable information would help nurses 

and researchers understand those problems' current situation. 

 3.  Nurses and other healthcare providers can use the findings from this study 

which explain the connection between various factors in the same model to establish 

the specific intervention following those influencing factors for enhancing mobility of 

the persons with hip fracture after surgery



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER II 

LITERATURE REVIEW 

 

  This part presents an integrative review of the theoretical and empirical 

literature describing interesting concepts and interrelationships among factors affecting 

mobility among persons with hip fracture after surgery. The review covers the 

following topics:   

1. Prevalence and incidence of hip fracture  

2. Surgical treatment for hip fracture 

2.1 Total hip arthroplasty 

2.2 Hemi hip arthroplasty 

2.3 Internal fixation 

3. Rehabilitation for persons with hip fracture after surgery in Thailand  

3.1 In-patient rehabilitation care 

3.2 Out-patient rehabilitation care 

3.3 Home visit in the community rehabilitation care 

4. Nursing care for persons with hip fracture after surgery in Thailand 

5. Mobility in persons with hip fracture after surgery 

5.1 Definition of mobility 

5.2 Changes in mobility among persons with hip fracture after surgery 

5.3 Measurements of mobility 

6. Theory of Unpleasant Symptom 

7. Factors related to mobility among persons with hip fracture after surgery 

8. Summary  
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1. Prevalence and incidence of hip fracture  

The prevalence of persons with hip fracture is increasing.  In most Asian 

countries, the number of persons with hip fracture was 1,124,060 in 2018.  It is expected 

that by the year 2050, the number of persons will reach 2,563,488. Thus, an 

approximately the number of persons with hip fracture was a 2.28-fold increase 

(Cheung et al., 2018).   In Thailand, the prevalence of persons with hip fracture from 

the Ministry of Public Health Thailand (2016-2020), the data from the year 2015-2019 

were 37,693, 40,711, 41,948, 42,932, and 45,704, respectively. If we estimate that 80% 

of persons with hip fracture require surgery (Sucharitpongpan et al., 2019). The 

prevalence of persons with hip fracture after surgery was 30,155, 32,569, 33,559, 

34,346 and 36,564 respectively. 

For an incidence in Thailand, persons with hip fracture incidence increased from 

151.9 in 1997 to 181.0 per 100,000 in 2006.  Moreover, the incidence rate increased by 

an average of 2% per year.  Presume that this increase is constant. The estimated future 

numbers of the persons with hip fracture could increase from 181.0 per 100,000 in 2006 

to 264.6 per 100,000 in 2025, and 436.1 per 100,000 in 2050 (Wongtriratanachai et al., 

2013), as well as the study of Sucharitpongpan et al. (2019) found that the incidence of 

persons with hip fracture in Nan province increased every year from 211.6 per 100,000 

in 2015 to 238.5 per 100,000 in 2017.  
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2. Surgical treatment for hip fracture 

2.1 Total hip arthroplasty 

 Total hip arthroplasty (THA) was used for the treatment of displaced femoral 

neck fractures. The prime indications for total hip arthroplasty were pain relief and hip 

function improvement. In total hip arthroplasty, the damaged bone and cartilage were 

removed and replaced with prosthetic components. Typically, persons with hip fracture 

after surgery were able to weight-bear as tolerated after surgery. Alternate weight-

bearing options could be considered based on individual patient status and clinical 

concerns (Steven et al., 2018). The hip dislocation was uncommon. The risk for 

dislocation was greatest in the first few months after surgery when treating displaced 

femoral neck fractures with hip arthroplasty (Roberts et al., 2015). 

2.2 Hemi hip arthroplasty 

 Hemi hip arthroplasty was used to treat displaced low femoral neck fractures 

(base of the neck) inappropriate for reduction and internal fixation. In hemi hip 

arthroplasty, the femoral head is removed and replaced with prosthetic components. 

Weight-bearing as tolerated is most common after hip hemiarthroplasty. However, 

Weight-bearing status depends on fixation, the trochanter's integrity, the presence of 

any other associated fractures, and the risk for dislocation was beware after surgery in 

the first few months (Steven et al., 2018). 

2.3 Internal fixation 

 Internal fixation was used to treat hip fractures. The internal fixation was the 

utilization of implants to stabilize the fractured hip and maintain its alignment. Internal 

fixation of the hip may involve the utilization of screws, wires, pins, rods, or other 

hardware that aids in enhancing stability within the hip. Weight-bearing depends on the 

fracture stability, adequacy of the reduction, and the bone quality, and mobilization can 

commence with either non–weight bearing, toe-touch weight bearing, or weight bearing 

as tolerated (Steven et al., 2018). 
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3. Rehabilitation for persons with hip fracture after surgery in Thailand 

According to the guidelines provided by the Sirindhorn National Medical 

Rehabilitation Institute and Ministry of Public Health in Thailand, a service plan was 

established to rehabilitate persons with hip fracture after surgery. The objective was to 

encourage hospitals in each health region to enhance the care and rehabilitation of 

persons with hip fracture after surgery, to reduce the occurrence of disability, and 

improve the mobility and ability to perform daily activities (Sirindhorn National 

Medical Rehabilitation Institute, 2022) 

3.1 In-patient rehabilitation care 

 Persons with hip fractures after surgery should be received a rehabilitation 

program for at least 1-2 hours per day, at least 3-5 days per week, continuing for 1-2 

weeks. However, in real situations, the persons with hip fracture after surgery may 

receive a rehabilitation program for 1-3 days after surgery in the hospital and were 

discharged to their homes due to the limitation of the length of stay in the hospital 

(Sirindhorn National Medical Rehabilitation Institute, 2022). 

3.2 Out-patient rehabilitation care 

 If the persons with a hip fracture after surgery experiences impairments in 

physical abilities such as mobility and activities. The persons with hip fracture needed 

continuous rehabilitation in an outpatient department-based program. They received 

rehabilitation for at least 45-60 minutes per session, at least 1-3 times a week. However, 

some persons were unable to visit the rehabilitation unit regularly for rehabilitation due 

to the inconvenience of traveling to the hospital. There may be referrals for home visits 

(Sirindhorn National Medical Rehabilitation Institute, 2022). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 27 

3.3 Home visit in the community rehabilitation care 

 If the persons with a hip fracture continued to experience impairments in 

physical abilities after surgery, a multidisciplinary team visited the patients and 

provided or taught rehabilitation in the community. The rehabilitation program was 

conducted at least twice a month during the first three months and once a month during 

the 4th-6th month. Occasionally, there were limitations on the patient's practice 

potential and progress, as well as the availability or capacity of healthcare providers 

(Sirindhorn National Medical Rehabilitation Institute, 2022). 

4. Nursing care for persons with hip fracture after surgery in Thailand 

Orthopedic nurses are crucial in caring for persons after hip surgery. As outlined 

in the Clinical Nursing Practice Guideline (CNPG) developed by the Thai Orthopedic 

Nurses' Society (2018), nurses play a key role in providing care for these persons. In 

the orthopedic ward, nursing care actively supports rehabilitation and mobilization, 

encompassing activities such as repositioning in bed, transferring positions, sitting in a 

chair, standing, and walking. 

During the discharge and continuing care, nurses assessed the physical 

readiness to return home and guided caregivers. This guidance included instructions on 

surgical wound care, pain management, and measures to prevent hip dislocation, such 

as avoiding hip flexion beyond 90 degrees. Nurses also emphasized the importance of 

preventing complications like falls and re-fractures. They actively promoted mobility 

and rehabilitation and scheduled regular follow-up appointments at the outpatient 

department to assess the surgical wound, mobility and provide ongoing treatment as 

necessary. 
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According to nursing care, orthopedic nurses played crucial roles in facilitating 

mobility for persons with hip fractures. Firstly, the nurse’s role was to provide direct 

care for mobility. It was well-known that early mobilization after hip fracture surgery 

helped prevent complications (Morris et al., 2010). As a result, orthopedic nurses 

regularly evaluated mobility during follow-up visits. Nurses guided them on proper bed 

mobility techniques. The standard practice involved assisting them to sit out of bed and 

begin standing the day after surgery, as long as it was medically appropriate. Nurses 

also instructed patients on safely getting out of bed and taught them the importance of 

mobility. During this process, nurses engaged patients by asking questions and 

educating them about the significance of maintaining mobility. 

Secondly, the coordination involved in developing a care plan for persons with 

hip fractures was essential and required the involvement of multidisciplinary teams 

(Chow, 2017; Holte et al., 2015). Nurses played a crucial role in facilitating effective 

communication among various professionals involved, including the case manager for 

patients, the medical team responsible for the hip operation, the rehabilitation team for 

improving mobility, and the provision of essential resources such as walking aids. 

Thirdly, nurses collaborated with multidisciplinary teams and communicated 

with patients and families to provide care throughout hip fracture illness. They educated 

and individualized care, tailoring it to meet the specific needs of patients and families. 

Nurses enhanced health literacy and identified mobility risks by developing 

communication skills and using a patient-centered approach.  
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5. Mobility in persons with hip fracture after surgery 

          5.1 Definition of mobility 

     To understand mobility in the context of persons with hip fracture after 

surgery, it is necessary to examine various definitions of mobility found in the literature. 

There is not a consistent or universal definition of mobility. Generally, mobility is 

defined as "the ability to move freely; and is one of the majors means we express 

ourselves to respond to the individual's internal or external environment" (Newfield et 

al., 2007). Various definitions have been noted in the literature for persons with hip 

fracture after surgery.  

     Kos et al. (2011, p 2266) defined mobility as “walking ability and walking 

distance indoor and outdoor independently (with or without walking aid and help).” 

     Portegijs et al. (2012, p 2341) defined mobility as “ability to rise from a chair, 

walking, turn around, and return to the chair.” 

     Jansen et al. (2013, p 452) mobility defined as “ability to moves from bed to 

chair and walking with or without aids/wheelchair.” 

     Vochteloo et al. (2013, p 335) defined mobility as “mobile in- and outdoors 

without use of an aid, mobile in- and outdoors with the use of an aid in-and/or outdoors, 

only mobile indoors regardless of the use of an aid.” 

     Woodward et al. (2014, p 2) defined mobility as “walking, use of assistive 

walking device, and sit to stand.” 

     González‐Zabaleta et al. (2016, p 564) defined mobility as “the ability to 

move." 
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     Nuotio and Luukkaala (2016, p 1126) defined mobility as “ability to move 

indoor and outdoor with or without help.” 

     Ariza-Vega et al. (2017, p 2) defined mobility as “the ability of balance, gait 

and movement including sitting, standing, reaching up, picking up object, walking, and 

turning.” 

     Steihaug et al. (2018, p.2) defined mobility as “a person’s ability to walk 

indoors, outdoors, or while shopping.” 

     Jennison and Yarlagadda (2019, p 88) defined mobility as “ability on 

mobilizing indoor independently.” 

     Kristensen (2019, p 279) defined mobility as “getting in and out of bed, sit to 

stand in a chair and indoor walking with or without walking aids.” 

     Ong et al. (2019, p 1710). defined mobility as “able to get about the house, 

indoor walking, outdoor walking and with or without aid and with or without another 

person.” 

     Hao et al. (2020, p 614) defined mobility as 13 “walking ability and able to 

walk across a room without human assistance.”  

      For the current study, the mobility definition was derived based on the 

reviewed literature, leading us to conclude that the definition for persons with hip 

fracture after surgery was defined as “the ability of a person with hip fracture to get in 

and out of bed, change position, perform sit-to-stand-to-sit in a chair, and stand and 

walk indoors and outdoors (both ability and distance), either independently or with the 

use of an assistive device.”   
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          5.2 Changes in mobility among persons with hip fracture after surgery 

    Mobility is essential to individuals’ independence (Dyer et al., 2016; Maggi 

et al., 2010). Mobility is most certainly an essential clinical nursing outcome (Maggi et 

al., 2010; Newfield et al., 2007).   One of the significant problems of persons with hip 

fracture after surgery is mobility.   

    Jansen et al. (2013) conducted a longitudinal study among patients with hip 

fractures after surgery.  Data were collected at 3rd month, 6th month, and 12th months 

after the surgery.  Findings revealed that patients’ mobility scores were very low, 

especially at the 3rd month after the surgery.    

    Ariza-Vega et al. (2016) conducted a prospective cohort study among 

patients with hip fracture.  Data were collected at 1st and 3th months post-surgery.  The 

results showed that patients’ mobility scores were very low at the 1st and 3th months 

post-surgery.  Steihaug et al. (2018) conducted a prospective observational study among 

patients with hip fracture after surgery.  The findings indicated that the mobility score 

at the 3rd month was lower than the 12th month.  Rosendahl-Riise et al. (2020) employed 

a prospective study among patients with hip fractures.  Data was collected at the 2nd 

month post-surgery.  The findings showed that the mobility score was low.  Lastly, 

there was a scoping review conducted by Pitzul et al. (2017). Using a scoping review 

methodology, the specific research question to be addressed was: “What patient, 

institutional, and system-level indicators are currently in use or could potentially be 

used for measuring quality of care in the acute period, post-acute period, and across the 

continuum for individuals following a hip?”  The authors reported that mobility was 

one of the indicators used for measuring quality of care.   
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     Regarding pre-facture mobility level, the patients with hip fracture post-

surgery are not able to achieve pre-fracture mobility.  Vochteloo et al. (2013) conducted 

a prospective cohort study among patients with hip fracture after surgery.  The study 

found that at 3rd months post-surgery only 45.5% of them could regain pre-fracture 

mobility.  However, 54.5% of them could not.   At 12th months post-surgery only 47.8 

% regained pre-facture mobility whereas 52.2% were not able to regain.  Hansson et al. 

(2015) conducted a retrospective cohort study.  The study found that at 12th months 

post-surgery only 29% of patients regained their pre-fracture mobility. 

     Dyer et al. (2016) conducted a critical review.  Thirty-eight studies were 

identified through PubMed and Scopus searches and contact with experts.  Cohort 

studies of hip fracture patients reporting outcomes 3 months post-fracture or longer 

were included for review. Mobility was synthesized narratively. Risk of bias was 

assessed according to four items from the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) statement.  The results indicated that 1) mobility 

following hip fracture was significantly worse for 1-2 years; 2)  26 % of the participants 

could be able to walk for 3 meters only; 3) 22 % could be able to walk for bed transfer 

only; 4) the mean increased in the number of limitations in those with hip fracture was 

0.93 for the lower body (p = 0.0001) and 0.26 for the upper body (p = 0.02); and 5) 

only 40 to 60 % of patients regained their pre-fracture level of mobility within 1 year. 

    About one month after the surgery studies reported that only 16% of patients 

with hip fracture after surgery could walk independently; 54% could walk with aids and 

required assistance; 23% of the patients were unable to walk; and 75 of the patients 

were unable to move or being bedridden (Hao et al., 2020; Lee et al., 2014).  Most 
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patients lost one level of mobility. For example, before the onset of hip fracture surgery 

the patients could walk independently.  However, after surgery they walked with one 

aid; some walked with two sticks; and some used a wheelchair (Jennison & Yarlagadda, 

2019).  Some patients (who were mobile outdoors before surgery) became mobile 

indoor only.   

    In Thailand, studies about mobility in persons with hip fracture after surgery 

have been limited.  Many studies have focused on complications, activity of daily living 

and quality of life among persons with hip fracture (Ninlerd et al., 2020).  None of them 

has examined mobility in these population.          

 5.3 Measurements of mobility 

          1) Two Minute Walk Test (2MWT). The 2MWT is a test to use measure gait 

endurance in individuals with lower extremity amputation. Participants are instructed 

to walk and cover as much distance as possible within a span of 2 minutes. The 2MWT 

has been shown to have a moderate correlation with the total Houghton score at 

discharge from rehabilitation (r = 0.493, p ≤ .001). Additionally, there was a moderate 

correlation between the 2MWT and the SF-36 subscale (r = 0.479, p < 0.001) (Brooks 

et al., 2001).  

     2) Timed Up and Go test (TUG). The TUG use to assess mobility in older 

adults. In this test, the subject rise from a chair, walks a distance of 3 meters, turns 

around, returns, and sits down again. The subject wears footwear and can use walking 

aids if necessary. Completing the test in 20 seconds or less indicates that the patient is 

independent; a time greater than 30 seconds indicates that the patient may be more 
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dependent and require assistive. Previous studies have provided support for the validity 

and reliability of the TUG. (Sebastião et al., 2016; Yuksel et al., 2021).  

                3) 5-Time Sit-to-Stand (TSTS) Test. The 5-TSTS was developed by Csuka 

and McCarty (1985). The 5-TSTS is used to examine the functional status and evaluate 

balance in older adults. This test was performed by measuring five times to stand up 

and sit down from chair while keeping one’s arms folded across the chest. The inability 

to do the test may lead to institutionalization as well as impaired function and mobility 

(Csuka & McCarty, 1985). 

     4) The Clinical Outcome Variable Scale (COVS) (Menezes et al., 2017). 

COVS was designed for the assessment of mobility status. COVS provides assessment 

of a broad range of mobility tasks, including the negotiation of environmental barriers, 

multiple transfers (to and from both the bed and floor) and wheelchair skill. There is 

13-item selected as representative of mobility, which include task such as, of bed 

mobility, transfer, sitting balance, ambulation, ambulation (endurance), ambulation 

(velocity), wheelchair mobility and arm function. Each item or functional task has its 

own 7-point rating scale. Items can be considered individually or summed to provide a 

composite score ranging from 13 (total dependence) to 91 (independence). The COVS 

demonstrated positive results for reliability (ICC > 0.80) and presented excellent 

criterion validity (Salter et al., 2010).  

      5) The de Morton Mobility Index (DEMMI) (de Morton et al., 2008) was 

designed for evaluating mobility. It is administered through clinician observation of 

performance on 15 mobility challenges. The DEMMI assessment of mobility tasks 

includes 5 hierarchies 1) bed mobility, 2) chair, 3) static balance, 4) walking (ability 

and distance), and 5) dynamic balance. There are 15-item selected as a representative 
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of mobility. Each item scored from 0 (unable) to 2 (independent). The total raw score 

ranges from 0 to 19 and this score is then converted to a total DEMMI score ranging 

from 0 (indicating poor mobility) to 100 (indicating independent mobility). The 

DEMMI has been used in various populations, including patients with hip fracture 

(Davenport & de Morton, 2011; de Morton et al., 2013; de Morton & Lane, 2010; 

Unnanuntana et al., 2018). The DEMMI demonstrated reliable results, with a Pearson's 

correlation coefficient of 0.87. (de Morton & Lane, 2010) It presented good convergent 

validity, as evidenced by a Spearman's correlation coefficient of 0.76 with the six-

minute walk test and a Spearman's correlation coefficient of 0.60 with the Barthel Index 

(de Morton et al., 2013). The DEMMI demonstrated discriminant validity, as indicated 

by a Spearman's correlation coefficient of 0.15 with the Mini Mental State Examination 

(de Morton et al., 2013). 

     To conclude, the de Morton Mobility Index (DEMMI) was used in the current 

study to measure mobility for many reasons. Firstly, the DEMMI reflected the 

operational definition of mobility among patients with hip fracture after surgery. 

Secondly, several studies had used this scale in their research. Thirdly, the number of 

questions is not too much and spend less than 10 minutes to complete. Fourthly, it was 

unlikely to burden the patients, especially in a clinical setting. Finally, the DEMMI 

demonstrated good psychometric properties. 
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6. Theory of Unpleasant Symptoms 

Theory of Unpleasant Symptoms (TOUS) is the middle-range theory and 

developed by Elizabeth Lenz and colleagues (Lenz et al.,1997; Lenz et al., 2014). 

TOUS presents three main elements: 1) the symptoms that the patient is experiencing; 

2) the factors that influence them, both in their nature and in their evolution; and 3) the 

consequences of that experience.  

Experienced symptoms are the central focus of the theory, conceived as 

indicators of change in the individual's health status, which often occurs either in 

isolation one at a time or in combination and potentially in interaction with other 

symptoms, and although they are different from each other. TOUS has focused on 

subjectively perceived symptoms rather than objectively observable signs, and they 

present four common dimensions: intensity/severity, time/frequency, distress, and 

quality. 

Influencing factors. TOUS points to three influential categories of these 

dimensions: the physiological, psychological, and situational factors that relate to each 

other beyond their individual relationships with the symptoms. Physiological factors 

include anatomical/structural, physiological/genetic, illness-related, and treatment-

related factors. For instance, structural anomalies, pathology or disease states, 

comorbidities, stage and duration of illness, infection, trauma, fluctuations in the 

hormone, energy level, hydration, race/ethnicity, age, developmental stage, type and 

duration of treatment.  

Psychological factors include affective and cognitive factors. The affective and 

factors, for instance, mood, level of anxiety, depression, anger, emotional. Cognitive 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 37 

factors, for instance, mental state, degree of uncertainty, level of knowledge about 

knowledge, the meaning of the symptom, cognitive skill, and perceived coping. 

 Situational factors include physical and social environment factors. The 

physical environment factors such as altitude, temperature, humidity, noise level, and 

light pollutants in the air and water. The social environment factors such as social 

support, caregiver knowledge and skill, equipment, socioeconomic status, access to 

healthcare. 

The performance or consequence is the final component and the outcome of 

the Theory. Performance is the individual’s ability to function in physical, cognitive, 

and role performance given the experience of the symptoms. The physical performance 

or functional status includes physical functioning, physical activity, the activity of daily 

living, capability, ability to function, ability to walk, climb a step. Cognitive 

performance includes memory, learning, concentration, and problem-solving. Role 

performance includes the ability to caring for personal care, ability to caring out a social 

role, employment-related roles.  

 The theory explains the symptoms experience. Three factors may interact to 

influence the symptom experience, and these relationships may be reciprocal. The 

performance has a reciprocal relation to the symptom experience, and performance can 

have feedback to the influential factors. According to unpleasant symptoms, several 

factors affect the symptom and contribute to mobility. 
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7. Factors related to mobility among persons with hip fracture after surgery 

 7.1 Comorbidity  

     7.1.1 Definition: Comorbidity is defined as individual’s illness-related (Lenz 

et al., 2014) or presence of additional diseases in relation to an index disease in one 

individual (Valderas et al., 2009)  

     7.1.2 Concept of comorbidity:  Feinstein introduced comorbidity in 1970 

(Feinstein, 1970). It is often used interchangeably with other terms, such as, “coexisting 

diseases,” “multiple pathology,” “multimorbidity,” “co-occurring diseases,” 

“concomitant diseases,” and “disease clustering” (Gijsen et al., 2001; Starfield, 

2006). Comorbidity is considered to unidimensional. These concepts can link to 

classification systems, such as the International Classification of Diseases (ICD) or the 

Diagnostic and Statistical Manual of Mental Disorders (DSM). Comorbidity is most 

often defined as a specific index condition. The comorbidities may have important 

implications for genesis, prognosis, and treatment (Valderas et al., 2009). Comorbidity 

has also been used to assess the burden of illness or disease, which is defined by the 

overall burden of physiological dysfunction (Karlamangla et al., 2007) or the total 

Figure 2.1 The Theory of Unpleasant Symptoms (Lenz et al., 2014) 
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burden of conditions that affect an individual's physiology (Ritchie, 2007). This concept 

is related to its impact on patient-reported outcomes, including functioning (Valderas 

& Alonso, 2008).  

     7.1.3 Relationship between comorbidity and mobility among persons 

with hip fracture after surgery: The prevalence of comorbidity in persons with hip 

fracture is about 28-40% (Cary et al., 2016; Deng et al., 2021). Concerning gender, 

male constituted a significantly higher proportion of patients at comorbidity severities 

than female (p < 0.05). The patients who suffered from femur neck fracture showed a 

significantly higher frequency of comorbidities than those who suffered from 

intertrochanteric fracture (p < 0.05) (Deng et al., 2021). González‐Zabaleta et al. (2016) 

conducted a prospective study and found that the indicator capable of predicting 

mobility was comorbidity (OR = 1.407, p = .031). Cary et al. (2016) conducted a 

retrospective cohort study and found that comorbidities were associated with mobility. 

Moreover, Tam et al. (2020) conducted a retrospective observational cohort study and 

indicated that comorbidities predicted mobility, each increase in comorbidity 

corresponds to a 33% decrease in the likelihood of walking independently (OR = 0.67, 

p < .05).    

      Multiple studies showed that a significant correlation between comorbidities 

of hip fracture patients with decreased mobility. Patients with more comorbidities will 

have mobility decreased than those with less comorbidities. For instance, endocrine 

disorders can lead to fragile bones, such as an overactive thyroid, which can reduce the 

absorption of vitamin D and calcium and lead to weakened bones; low vitamin D levels 

are associated with impaired muscle strength, leading to mobility decrease (Moo et al., 

2020). Comorbidity that affects the brain and nervous system, including Parkinson's 
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disease, also affects mobility (King et al., 2014). High blood pressure, hyperlipidemia, 

and diabetes are associated with a metabolic disorder. In addition, adipose tissue 

secretes hormones leptin and inflammatory agents into the systemic circulation. Such 

as tumor necrosis factor and C-reactive protein induce a pro-inflammatory state, 

mediate insulin resistance, and increase lipolysis, causing inflammation around the hip 

joint. As a result, the patient has mobility and activities decrease (Gandhi et al., 2010).   

       Comorbidity affects physical functioning by increasing symptoms rather 

than through direct association. For example, the study indicated that medical 

conditions or comorbidity affected physical functioning (e.g., walking, climbing stairs) 

mediated by pain. The direct relationships between comorbidity and physical 

functioning changed from moderate to small when the pain was added to the model, the 

models suggested that pain was a mediator in the model (Bennett et al., 2002).  

Therefore, it is possible that some comorbidities cause symptoms that influence the 

level of mobility. Thus, it can be stated that comorbidity has a negative direct effect on 

mobility and an indirect effect on mobility through pain. Similarly, comorbidity affects 

physical functioning (e.g., walking, climbing stairs) mediated by fatigue. Because the 

direct relationships between comorbidity and physical functioning changed from 

moderate to small when fatigue was included in the model, the models implied that 

fatigue acted as a mediator in the model (Bennett et al., 2002). Thus, it can be noted 

that comorbidity has a negative direct effect on mobility and an indirect effect on 

mobility through fatigue.  
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      7.1.4 Measurement  

            1) The Charlson Comorbidity Index (ICC) categorizes patients' 

comorbidities using the International Classification of Diseases diagnosis codes from 

medical records. The original was developed with 17 comorbidities (Charlson et al., 

1987) and later modified to 21 comorbidities (Charlson et al., 2008). Each comorbidity 

category has an associated weight from 1 to 6 based on mortality risk and predicted 

costs. A score of zero indicates that patients have no comorbidity. While a higher score 

indicates high comorbidity and an increased risk of mortality. The CCI is considered 

reliable and valid in various healthcare settings (Bernardini et al., 2004; De Groot et al., 

2003; Hall et al., 2004; Quan et al., 2011; Roffman et al., 2014). 

 2) The Functional Comorbidity Index (FCI) was developed by Groll et 

al. (2005). The FCI is a self-administered comorbidity measure associated with physical 

function as the outcome. It consists of an 18-item list of diagnoses. The measurement 

showed stronger association with physical function (model R2 = 0.29) compared with 

the Charlson (model R2 = 0.18), and Kaplan-Feinstein (model R2 = 0.07) indices. The 

design of the FCI and its rating scale are function-based, requires the clinical judgment 

of the clinician. This is in contrast to many measurements that use an administration-

based method of assessing comorbidity. 

 3) Elixhauser Comorbidity Index (ECI) is based on 31 individual 

conditions classified by physician data diagnoses. The ECI utilizes the International 

Classification of Diseases diagnosis codes. It employs binary indicator variables to 

ascertain the presence or absence of each disease in the data source(s). The index score 
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is calculated based on the cumulative number of conditions present. The index can be 

used to predict hospital resource use and in-hospital mortality (Elixhauser et al., 1998).  

  In this study, the ICC was selected to measure comorbidity for many 

reasons. First, the ICC is one of the most widely used indices. Second, the scale proved 

to be an effective measurement for detecting comorbidity among patients. Third, the 

different scoring weights represent the complexity of co-occurring diseases. Finally, 

the number of questions was not too much, thus minimizing the burden on the patients 

to complete it.   

 7.2. Cognitive function  

     7.2.1 Definition: Cognitive function is defined as a mental function with 

orientation, registration, attention and calculation, recall, and language (Folstein et al., 

1975)  

     7.2.2 Concept of cognitive function: Cognitive function is typically 

conceptualized in terms of domains of functioning. Cognitive function refers to more 

basic sensory and perceptual processes and is closely relates to executive functioning 

and cognitive control elements. Cognitive function is multidimensions. These include 

sensation and perception, motor skills and construction, attention and concentration, 

memory, executive functioning, processing speed, and language/verbal skills (Harvey, 

2019). The details are as follow: 

 Sensation refers to the ability of a person to detect a stimulus that occurs 

in one of the five sensory modalities. These modalities consist of visual, auditory, 

tactile, gustatory, and olfactory senses. In the domain of perception, sensory 

information is processed and integrated. Perception can be assessed in terms of 
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recognizing objects and sounds. Attention is a multifaceted construct and is generally 

divided into two subdomains: selective attention and sustained attention. Selective 

attention involves attending to relevant information and ignoring other nonrelevant 

information. Sustained attention is the ability to maintain attention over time. 

Concentration is generally considered a component of sustained attention. 

 Memory functioning is the most complex and multifaceted of cognitive 

domains. It comprises multiple subdomains, including:  

1. Working memory: The ability to hold information in consciousness 

for adaptive use. 

2. Episodic/declarative/explicit memory: This subdomain interacts 

with working memory storage processes to encode, maintain, and 

retrieve information into and out of longer-term storage 

3. Encoding: This involves taking information contained in working 

memory and processing it for longer-term storage. 

4. Storage: It is the process of retaining information after encoding. 

5. Retrieval: This refers to the various ways in which information can 

be retrieved after encoding. 

6. Procedural memory: It involves memory for motor actions or skills. 

7. Semantic memory: This is the process of long-term storage of verbal 

information, often referred to as long-term memory. 

8. Prospective memory: It is the ability to remember and perform tasks 

in the future.    



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 44 

  Executive functioning involves reasoning, problem-solving, and 

processes that exert control over other cognitive abilities. It enables the effective 

utilization of cognitive resources to efficiently solve problems. Processing speed refers 

to the assessment of cognitive processing that requires prompt performance of tasks 

ranging from simple to complex.  Language skills encompass the ability to understand 

language, access semantic memory, identify objects by name, and respond to verbal 

instructions with behavioral actions.  

      7.2.3 Relationship between cognitive function and mobility among 

persons with hip fracture after surgery: In patients with hip fracture after surgery, it 

was found that 35.3-51.9% had mild to moderate cognitive impairment (CI), and 26.5-

29.4% had severe CI. The study showed an inverse association between cognitive 

function and walking independence in patients after hip fracture surgery (p = .001) 

(Morghen et al., 2011). Patients with CI experienced poorer rehabilitation. Low 

cognitive function was significantly correlated with a decrease in mobility, specifically 

the ability of lower extremity to walk and climb stairs) (r = 0.52, p < 0.001) (Lenze et 

al., 2004). In a prospective cohort study conducted by Ariza-Vega et al. (2017), 

cognitive function was found to have a negatively associated with mobility (β = −5.11, 

p < 0.01). Moreover, Mariconda et al. (2016) indicated that that cognitive score had a 

significant impact on mobility (R2 3-5%, p < 0.001). 

  Moreover, cognitive function and sleep were found to be positively 

associated with mobility. Wilckens et al. (2018) conducted a cross-sectional study in a 

community-dwelling population, it was indicated that sleep efficiency significant 

mediating the relationship between cognitive function and physical activity. Thus, sleep 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 45 

quality emerges as a potential mediator in the relationship between cognitive function 

and mobility. Therefore, it can be concluded that cognitive function has a positive direct 

effect on mobility and an indirect effect on mobility through sleep quality. 

      7.2.4 Measurement: Cognitive function can be assessed through various 

measurements  

  1) Short Portable Mental State Questionnaire (SPMS) was developed by 

Pfeiffer (1975). It is a clinician questionnaire composed of 10-item with a scoring renge 

from 0 to 10. The scale evaluates orientation, memory-related to self-care, long-term 

memory, and the ability to perform complex mental operations. The cutoff point is three 

or more errors for people who can read and write and four or more error for those who 

cannot. A score exceeding the cutoff suggests cognitive impairment (CI). The test's 

sensitivity was 86.2% and specificity 99.0% in medical inpatients. In the community 

sample, the percentages were 66.7% and 100%, respectively. However, the validity of 

the SPMSQ was not as good for delirium due to its variable clinical picture (Erkinjuntti 

et al., 1987). 

  2) Mini-Mental State Examination (MMSE) was developed by Folstein 

et al. (1975). It included eleven questions, with five dimensions consisting of 

orientation (2 items), registration (1 item), attention, calculation (1 item), recall (1 

item), and language (6 items). The assessment typically takes only 5-10 minutes to 

complete. The MMSE has a maximum score of 30, with a score of 27 or higher 

indicating normal cognition. A Thai version of the MMSE was translated by the 

Institute of Geriatric Medicine in 2002. 

  3) Cognitive-The Functional Independence Measure (Cognitive-FIM) 

scale was developed by Keith et al. (1987) to assess cognitive disability. The FIM 
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consists of 18 items that assess six functions. The items are divided in two domains: 

Motor (13 items) and Cognitive (5 items). These domains are referring to as the Motor-

FIM and the Cognitive-FIM. The 5 cognitive items consist of problem-solving, 

memory, orientation, concentration, and safety awareness. Each item on the FIM is 

scored on a 7-point Likert scale. Additionally, a sub-score for the Cognitive domains 

can be calculated (Linacre et al., 1994). 

4) The General Practitioner Assessment of Cognition (GPCOG) was 

developed by Brodaty et al. (2002). GPCOG is a wildly accepted measurement for 

assessing cognitive function. It consisting of 15 questions, including 9 cognitive test 

items and 6 historical questions that are asked of an informant. The assessment can be 

completed within 5-10 minutes. The maximum total score of GPCOG is 9 consisting 

of four components including 1) time orientation 1 item; 2) clock drawing 2 items; 3) 

information 1 item and 4) recall 5 items. Scores on the GPCOG are interpreted as 

follows: 0-4 indicate cognitive impairment (need standard investigation). Cognitive 

impairment more explains that some function in the brain is impaired not only memory 

loss, a score of 5-8 suggests the possibility cognitive impairment (requiring more 

information and informant interview), and a score of 9 indicates no significant cognitive 

impairment. The reliability of the GPCOG patient section was found to be high, with 

interrater intraclass correlation coefficients (ICC) of 0.75, test-retest ICC of 0.87, and 

internal consistency (Cronbach’s alpha) of 0.84. The reliability of the GPCOG 

informant section was satisfactory, with interrater ICC of 0.56, test-retest ICC of 0.84, 

and internal consistency (Cronbach’s) of 0.80. The GPCOG demonstrated a sensitivity 

of 0.85, specificity of 0.86, misclassification rate of 14%, and a positive predictive 

value of 71.4%. However, the GPCOG may overestimate sensitivity in detecting 
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cognitive decline, and the level of education can influence the GPCOG rating (Brodaty 

et al., 2004). The GPCOG Thai version was translated into Thai by Griffiths et al. 

(2013).  

  Finally, in this study, the GPCOG was favored as a measurement tool 

for assessing cognitive function in patients with hip fracture after surgery due to its 

match with an operational definition of cognitive function. Several previous studies 

have utilized this measurement in their study. Furthermore, the GPCOG proved to be a 

time-efficient assessment that did not burden the patients significantly. Additionally, it 

has been successfully translated into the Thai language. 

 7.3. Social support  

     7.3.1 Definition: Social support is defined as information leading the subject 

to believe that he is cared for and loved, esteemed, and a member of a network of mutual 

obligations (Cobb, 1976). 

     7.3.2 Concept of social support: Social support has multidimensions. It 

arises from personal relationships and their conduct. Close relationships generate more 

support than regular relationships. A network perspective provides insights into social 

integration and social support. In general, close ties with partners and other family 

members offer intimate expressions of support, including listening, caregiving, and 

affection.  Strong ties tend to share and circulate the same information. The closer the 

relationship, the stronger the correlation among various types of support, reflecting 

emotional resonance and interconnectedness. The people we feel close to serve as a 

repository of various types of support. (Gottlieb & Bergen, 2010). Social support can 

come from various sources, including (but not limited to): family, friends, romantic 
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partners, pets, community ties, and coworkers (Taylor, 2011). The source of social 

support is an essential determinant of its effectiveness as a coping strategy.  

  The social support attributes are emotional instrumental, informational, and 

appraisal support. First, emotional support involves the provision of caring, empathy, 

love, and trust. Emotional support is the most critical category through which the 

perception of support is conveyed to others. Emotional acts far outnumber all other 

types of support. Second, instrumental support is the provision of tangible goods and 

services or actual aid described as substantial assistance, for example, giving financial 

assistance or performing assigned work for others. Third, informational support is 

information delivered to another during stress. Informational support helps one to 

problem-solve during the problem-solving process. Finally, appraisal support involves 

communicating information relevant to self-evaluation rather than problem-solving 

(Langford et al., 1997; Glanz et al., 2008; Pedro et al., 2008). 

      7.3.3 Relationship between social support and mobility among persons 

with hip fracture after surgery: Patients with hip fracture require good social support 

as factors that support their post-operative ability to normal, including mobility and 

mobility aids (Beer et al., 2022). Most of the patients with hip fracture are older adults 

and live with family. About 30% of patients have low social support during 

prehospitalization (Ramírez-García et al., 2021). Shyu et al. (2010) reported better 

walking ability, climbing stairs is predicted by better social support (OR = 1.93, p < 

.05). Nuotio et al. (2016) indicated that pre-fracture living arrangement not at home (no 

social support) was associated with mobility decrease (OR =2.44, p < .001).  

  In Thai culture, the family serves as the central role of support for persons 

with chronic illness. The value of filial piety among Thai people regarding looking after 
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their family member is strongly culturally believed (Tan et al., 2011). Positive family 

action can also reinforce a persons’ participation and encourage them to be independent 

(Tan et al., 2011), enhancing mobility. Therefore, it can be stated that social support 

has a positive direct effect on mobility. 

  7.3.4 Measurement  

        1) The Social Support List-Interactions (SSL12-I) was developed by 

Van Sonderen (1991). The SSL12-I consists of 12 items, divided into three subscales; 

1) everyday support four items, 2) social support in problem situations four items, and 

3) esteem support four items. The SSL12-I have four scales; 1 = seldom or never, 2 = 

now and then, 3 = regularly, 4 = very often. The internal reliability was 0.83 (Kempen 

& Van Eijk, 1995). 

 2) The Groningen Orthopaedic Social Support Scale (GOSSS) was 

developed by Van Den Akker‐Scheek et al. (2004) to measure perceived social support 

in older adults and are relevant for orthopedic patients after total hip or knee 

arthroplasty. The GOSS consisted of 12 items, divided into two subscales: Perceived 

Social support (seven items) and Instrumental support (five items). The reliability and 

validity of the GOSS was good (Van Den Akker‐Scheek et al., 2004). 

  3) The Multidimensional Scale of Perceived Social Support (MSPSS) 

was developed by Zimet et al. (1990). It is used to measure the patient's social support 

from family, friends, and significant others. MSPSS is 12 items, 7 points rating scale. 

This measurement is also translated into the Thai version, and the reliability and validity 

of the GOSS was good (Wongpakaran et al., 2011). 
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  This study focuses on The Groningen Orthopaedic Social Support Scale 

(GOSS) to assess the individual’s subjective perception of social support from 

orthopedic patients with hip fracture after surgery. Because the GOSS matched with 

operational definition and the number of questions was not too much, it did not disturb 

the patients to answer the questions, especially in clinical settings and follow up.  

 7.4. Pain  

     7.4.1 Definition: Pain is defined as an unpleasant sensory and emotional 

experience associated with actual or potential tissue damage (The International 

Association for the Study of Pain (IASP) (2020). 

     7.4.2 Concept of pain: Pain is a specific sensation. The reaction to pain is 

both physical and psychological. Pain is input from the sensory nerves involved in 

detecting noxious stimulation (nociceptors) combined both spatially (across areas of 

the body) and temporally (overtime) (Nielson, 2001). Pain is always a personal 

experience that is influenced to varying degrees by biological, psychological, and social 

factors. Although pain usually serves an adaptive role, it may have adverse effects on 

function and social and psychological well-being. (IASP, 2020). Melzack and Wall 

(1965) presented the theory for the neural mechanism of pain, which postulates a neural 

gate in the substantia gelatinosa of the spinal dorsal horn that controls the rostral 

projection of afferent messages stimulating. The gate-control theory accepts the 

presence of ascending pathways that carry activity related to pain.  

  Pain is multidimensions. First, intensity or severity dimension, intensity is 

the dimension that quantifies the degree, strength, or severity of pain. Pain intensity is 

valuable information and will ask patients to evaluate how strong their pain feels 
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(Sharav & Benoliel, 2008; Talbot et al., 2019). Second, the affective dimension, often 

referred to simply as unpleasantness, captures how ‘bad’ or ‘unpleasant’ the pain is 

(Talbot et al., 2019). Third, the time dimension includes the way symptoms vary in 

duration or frequency. The pain persists when the tissue destruction process is ongoing 

(Ngamkham et al., 2011). Finally, the quality of pain refers to what it feels like to have 

the symptom, feelings of pain in any location. For instance, burning, stabbing, and 

stinging (Lenz & Pugh, 2014).    

 7.4.3 Relationship between pain and mobility among persons with hip 

fracture after surgery: The study found that patients experiencing pain were subject 

to greater physical risks such as limited functional ability, level of function, and reduced 

walking distance (Bennett et al., 2002; Brennan, 2011). Patients after arthroplasty had 

lower pain than patients after internal fixation surgery. Patients with hip fracture after 

surgery during rehabilitation were still experiencing pain. They reported moderate pain 

or higher on either hip flexion (sitting) or walking (Foss et al., 2009). The patients 

described pain beyond typical fracture healing times. The previous studies indicated 

that pain causes patients with hip fracture to have a decreased tolerance to walking 

ability (Gheorghita et al., 2018) and be more likely to have no movement and mobility 

(Münter et al., 2018).  

  Salpakoski et al. (2011) conducted a cross-sectional study. They showed 

that in patients with severe pain, the risk for mobility decreased (walking, moving, 

sitting, and standing) compared to those with less or no pain (OR = 3.5, p < .05). 

Moreover, there were significant negative correlations between functional mobility and 

pain on hip flexion (r = -0.43, p < 0.001) and walking (r = -0.36, p = 0.004) (Foss et al., 

2009). Moreover. Kristensen (2013) conducted a prospective observational study 
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among patients with hip fractures. The study found pain associated with functional 

performances on the Time up and go test (B = 8.7, p < 0.001). 

  Another point, pain is recognized as a symptom. Pain is a common symptom 

that results from various comorbidities, such as rheumatoid, arthritis, and liver disease 

(Rogal et al., 2013; Sarzi-Puttini et al., 2014; Somers et al., 2012). So, patients with 

comorbidity face pain symptom. For instance, pain is common in patients with liver 

disease; approximately 34 % of patients had pain. The patients described abdominal 

pain from hepatic capsular distension, splenomegaly, and ascites with abdominal 

distension. Additionally, pain with advancing disease included pain at any site (not just 

the abdomen) (Rogal et al., 2013). In addition, rheumatoid arthritis (RA) is an 

inflammatory disease of synovial joints. Therefore, pain due to joint inflammation, 

prostaglandins, and bradykinin being increased in synovial fluids from patients with 

RA can directly activate sensory nerves within the synovium (Walsh & McWilliams, 

2012). 

  In addition, the study indicated that pain was the mediator between medical 

conditions or comorbidity and physical functioning (e.g., walking, climbing stairs). 

Because the direct relationships between comorbidity and physical functioning changed 

from moderate to small when the pain was added to the model (Bennett et al., 2002). 

Thus, it can be stated that pain has a negative direct effect on mobility and mediating 

effect of comorbidity and mobility. 

  7.4.4 Measurement  

   1) The numeric rating scale (NRS) is a unidimensional test of pain 

severity in adults. The 11-item NRS (0-10 integers) reflects their pain intensity 

(McCaffery & Pasero, 1999). A typical pattern is a horizontal bar or line similar to pain, 
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NRS being represented by numbers describing the severity of the pain. It is an 11-point 

numeric scale (NRS 11) with 0 representing “no pain” and 10 representing the “worst 

pain imaginable.” High test-retest reliability was observed in literate and illiterate 

patients with rheumatoid arthritis (r = 0.96 and 0.95, respectively). For construct 

validity, the NRS was highly correlated to the VAS ranged from 0.86 to 0.9 (Hawker 

et al., 2011). The NRS was a unidimensional measure of pain intensity in adults (Childs 

et al., 2005; Rodriguez, 2001). 

  2) The visual analog scale (VAS) is a single-item instrument measuring 

chronic pain. The VAS is a 100 mm scale anchored with two opposite labels. The 

patients mark a line at the area most closely associated with their respective pain levels. 

At baseline, the average VAS score for “best, current, and worst” level scores were 20, 

25.75, and 85 (out of 100), respectively. The VAS has moderate to good reliability 

(correlation coefficient 0.60-0.77) (Boonstra et al., 2008; Crossley et al., 2004). A 

limitation of the VAS was that patients might not have understood the requirements for 

achievement, especially if they have impaired cognitive function. 

  3) The Western Ontario and McMaster Universities (WOMAC) consists 

of 3 parts: the pain dimension (5 items), stiffness dimension (2 items), function 

dimension (15 items). Each section has a total score of 10, with the higher score 

indicating more pain. This measurement has good psychometric properties testing in a 

sample of femoral hip fracture (Burgers et al., 2015). However, it is a suitable scale for 

assessing the pain of hip and knee osteoarthritis because of the pain characteristics 

being correlated with the disease. 

 In this study, a numerical rating scale (NRS) was appropriately selected 

for several reason: First, Self-report is the most reliable assessment method of pain. 
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Second, Self-reporting measurement is particularly suitable for patients with hip 

fracture, as the patient's perception is an important indicator of the presence and severity 

of pain. Finally, several previous studies have utilized the NRS for pain assessment in 

their research. 

 7.5. Sleep quality  

    7.5.1 Definition: Sleep quality is defined as a constellation of sleep measures, 

including sleep latency and duration, sleep efficiency, sleep fragmentation, and 

disruptive nocturnal events such as apneas, abnormal behaviors, or arousals (Krystal & 

Edinger, 2008). It can also be defined as an individual's self‐satisfaction with all aspects 

of the sleep experience, including sleep efficiency, sleep latency, sleep duration, and 

wake after sleep onset (Nelson et al., 2022). 

    7.5.2 Concept of sleep: Sleep is a global public health topic. Adequate sleep 

can improve health and wellness. Sleep quality is multidimensions, consisting of sleep 

efficiency, sleep latency, sleep duration, and wake after sleep onset (Nelson et al., 

2022). First, sleep efficiency refers to the ratio of the amount of total time asleep to the 

total time in bed (Ohayon et al., 2017). Second, Sleep disturbance can result from a 

combination of events that can happen before sleep and encompass disorders or 

problems beginning and maintaining sleep. Sleep disturbances can include parasomnias 

such as nightmares, sleepwalking, periodic limb movements, and automatic 

awakenings after falling asleep (Krystal & Edinger, 2008). Third, sleep latency refers 

to the time it takes for an individual to transition from the state of wakefulness to sleep 

and can vary from person to person. Fourth, sleep duration is the total amount of time 

spent asleep, excluding any arousals that may occur during the night or over a 24-hour 
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period (Gellman & Turner, 2013). Finally, wake after sleep onset focuses on the total 

amount of time spent awake after falling asleep until the final awakening (Krystal & 

Edinger, 2008; Ohayon et al., 2017). 

     7.5.3 Relationship between sleep quality and mobility among persons 

with hip fracture after surgery: The patients with hip fracture after surgery 

experienced poor sleep with multiple disruptions per night. On average, the patients 

slept 5.4 hours per night and experienced 5.3 awakenings (Reppas‐Rindlisbacher et al., 

2021). Approximately 36% of the patients had sleeping problems (Cho et al., 2020), 

and 78% had abnormal sleep durations (Kuo et al., 2016). Sleep and waking were 

related to sleep-related deterioration in executive functions that regulate walking 

variability and control walking ability (Clark, 2015). Additionally, performance was 

sensitive to the reversal of executive function (Yogev‐Seligmann et al., 2008), 

indicating that sleep disturbances caused distress or functional impairment. As a result, 

sleep problems were found to be related to mobility. Agmon et al. (2016) conducted a 

cross-sectional study in older adults and found that sleep was associated with walking 

speed (r = 0.35, p < 0.05). 

  Observational studies have confirmed an association between sleep quality, 

including short sleep and sleep apnea, and increased inflammation, insulin resistance, 

and metabolic syndrome (Morselli et al., 2012; Punjabi & Beamer, 2007; Van Cauter, 

2011). Changes in the immunology, metabolic, and endocrinologic systems have 

predisposed individuals to functional decline directly or through muscle strength loss 

(Barzilay et al., 2009; Ferrucci et al., 2002). Moreover, sleep disorders characterized by 

longer sleep duration (≥9 hours) were associated with decreased walking speed (p = 
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.04), while sleep disorders characterized by shorter sleep duration (≤6 hours) were 

associated with higher odds for mobility limitation (OR = 3.62, 95% CI = 1.40–9.37). 

Low sleep quality may lead to nocturnal arterial oxygen saturation and negatively affect 

balance, resulting in mobility limitation. Therefore, sleep disorders were independently 

associated with decreased walking speed and mobility limitation (Stenholm et al., 

2010). 

  Moreover, a recent study reported circadian alterations in patients with mild 

cognitive impairment, associated with reduced overnight memory consolidation and 

affected sleep quality (Naismith et al., 2014). Sleep disturbances in both the quality and 

quantity of sleep and disruptions in the sleep-wake rhythm frequently occur in older 

adults with cognitive impairment (Cassidy-Eagle & Siebern, 2017). McKinnon et al. 

(2014) conducted a cross-sectional study and found that two-thirds of patients with mild 

cognitive impairment had poor sleep quality. 63% of patients with mild cognitive 

impairment demonstrated sleep disturbances, which was a significantly higher rate than 

patients without cognitive impairment (p = .003). Cognitive function was significantly 

and positively associated with sleep quality (r = .225, p = .005), and it was found to be 

a significant predictor that explained the variance in sleep quality (b = .422, p = .007, 

3.5%). Thus, it can be concluded that sleep has direct effect on mobility, with cognitive 

function mediating this relationship between sleep and mobility. 

  7.5.4 Measurement 

   1) The Pittsburgh Sleep Quality Index (PSQI) is a self-rated 

questionnaire developed in 1989 (Buysse et al., 1989). It assesses sleep quality and 

disturbances over a 1-month time interval. The PSQI consists of 19 items grouped into 

seven components: subjective sleep quality, sleep latency, sleep duration, habitual sleep 
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efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. A 

global score is obtained by summing the scores of these seven components. The 

reliability and validity of the PSQI were good (Rener-Sitar et al., 2014; Tomfohr et al., 

2013).  

  2) The Epworth Sleepiness Scale (ESS) was developed by Johns (1991). 

The test consists of eight situations where individuals rate their tendency to become 

sleepy on a scale of 0 to 3, with 0 indicating no chance of dozing and 3 indicating a 

high chance of dozing. The total score on the ESS ranges from 0 to 24. A total score of 

less than 8 is considered normal, a score of 9-12 suggests mild sleepiness, and a score 

of 13 or higher indicates excessive sleepiness. The ESS has been found to have good 

validity and reliability in previous studies. As measured by Cronbach's α, internal 

consistency has been reported to be 0.90 (Cho et al., 2011). Test-retest reliability, 

assessed by the correlation coefficient (r), has ranged from 0.78 to 0.93 (Haghighi et 

al., 2013).  This broadly used scale allows for a quantitative assessment of sleepiness 

and excessive daytime sleepiness. Anyway, this measurement is suitable for follow-up 

treatment for those with obstructive sleep apnea more than sleep quality in patients with 

hip fracture. 

  3) Women’s Health Initiative Insomnia Rating Scale (WHIIRS) is a 

five-item sleep disturbance scale that included questions on whether participants had 

trouble falling asleep over the past four weeks, woke up several times at night, woke 

up earlier than planned, and had trouble getting back to sleep after awakening early. 

The response categories for the WHIIRS are as follows: (0) no, not in the past four 

weeks; (1) yes, less than once per week; (2), yes, 1 to 2 times per week; (3) yes, 3 or 4 

times per week; and (4) yes, 5 or more times per week. Possible scores on the WHIIRS 
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range from 0 to 20, with scores greater than 9 indicating a high risk for insomnia. The 

WHIIRS demonstrated good validity and reliability (Levine et al., 2003; Levine et al., 

2005). But this tool was developed for a specific group of postmenopausal women to 

assess sleep quality and how often they experience certain sleep problems after 

menopause 

  Finally, in this study, the PSQI was applied to measure sleep quality as 

it aligns with the definition of sleep quality among patients with hip fracture after 

surgery. Previous studies have utilized this measurement in their research, and it has 

also been translated into the Thai language. 

 7.6 Fatigue  

       7.6.1 Definition: Fatigue is defined as a subjective, unpleasant symptom 

that cooperates total body feeling ranging from tiredness to exhaustion, creating an 

unrelenting overall condition that interferes with individuals’ ability to function to their 

normal capacity (Ream & Richardson, 1996). 

         7.6.2 Concept of fatigue: Fatigue became a severe symptom of many 

chronic illnesses that could significantly impair a person’s functioning. Fatigue was a 

subjective internal and unpleasant feeling that affected physical, mental, and emotional 

dimensions, resulting in an overwhelming desire to rest and sleep. It decreased 

motivation and interest in surroundings and reduced physical and mental work capacity 

(Trendall, 2000). Fatigue was multidimensions, including the physical dimension, 

Second, psychological dimension and social dimension. 

 Piper, Lindsay, and Dodd (1987) identified four dimensions within the 

concept of fatigue: Firstly, the perception (subjective) dimension of fatigue provided 
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insight into how patients experienced fatigue. This dimension was given priority over 

the others (Piper, 1989). The perception dimension of fatigue was identified by Piper 

et al. (1989) and included seven subdimensions: (1) temporal, (2) intensity/severity, (3) 

affective, (4) sensory, (5) evaluative, (6) associated symptoms, and (7) relief. 

 Secondly, the physiological dimension, which could develop due to 

underlying disease, disease treatment, sleep disorder or extended wakefulness, and 

chronic pain.  Thirdly, the biochemical dimension, which could be created as a result 

of neuroendocrine transmitter pathway. Finally, there was the behavioral dimension.  

 7.6.3 Relationship between fatigue and mobility among persons with 

hip fracture after surgery: The experience of fatigue occurred in approximately 20-

40% of patients with hip fracture after surgery. Fatigue in these patients could be 

attributed to blood loss, poor nutrition, and low hemoglobin levels. Fatigue has been 

associated with low mobility levels in previous studies (Münter et al., 2018). Fatigue 

was described as the feeling of tiredness or exhaustion, often accompanied by muscle 

weakness. It necessitated frequent periods of sitting or lying down. Fatigue was 

frequently reported as the cause of training session failure. Patients complained that 

fatigue compelled them to seek rest, thereby hindering their ability to attain their desired 

level of mobility (Taylor, Barelli, & Harding, 2010). Many physical capacities are 

affected by fatigue from patients, such as walking and dressing (Pope, 2020).  

 In the study conducted by Münter et al. (2018), fatigue emerged as the 

primary reason, affecting over 85% of patients, for their inability to achieve 

independent mobility. During the rehabilitation phase, fatigue posed a significant 

challenge for patients recovering from hip fractures. It impacted their ability to 
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participate fully in rehabilitation exercises and hindered their progress. Furthermore, 

fatigue continued to be a problem for patients even after they returned home following 

surgery. This persistent fatigue made it difficult for them to engage in daily activities 

and adhere to the recommended rehabilitation regimen. In addition, Taylor et al. (2010) 

conducted a study where patients perceived fatigue as a factor associated with reduced 

mobility. The study indicated that patients, including those with hip fractures, who 

experienced fatigue symptoms had lower mobility compared to non-fatigued 

individuals (Mueller-Schotte et al., 2016). These findings suggest that fatigue had a 

detrimental effect on patients' mobility, including those recovering from hip fractures. 

 Furthermore, the study indicated that fatigue mediated the effect of 

comorbidity on physical functioning, including activities such as walking and climbing 

stairs. The direct relationships between comorbidity and physical functioning changed 

from moderate to small when fatigue was included in the model. These findings suggest 

that fatigue served as a mediator in the relationship between comorbidity and physical 

functioning. Therefore, it was possible that certain comorbidities caused symptoms that 

influenced the level of mobility (Bennett et al., 2002). Thus, it could be stated that 

fatigue had a negative direct effect on mobility and acted as a mediator between 

comorbidity and mobility. 

 7.6.4 Measurement  

  1) The Fatigue Severity Scale (FSS) was developed by Krupp et al. 

(1989). It is a 9-item self-report measure. Participants rate each item on a 7-point Likert 

scale, ranging from 1 for "strongly disagree" to 7 for "strongly agree." The 

questionnaire assesses the extent to which fatigue interferes with various activities. The 
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total score on the questionnaire can range from a minimum of 9 to a maximum of 63.  

The cut-off score for abnormal fatigue on the FSS is a score of 4 or higher. The 

discriminant validity of the FSS, which indicated its ability to differentiate between 

healthy individuals and those with chronic illnesses, was found to be significant (p < 

.0001) (Whitehead, 2009). Item analysis of the FSS reported excellent internal 

consistency and reliability, with Cronbach's alpha values ranging from 0.88 to 0.93 

(Valko et al., 2008; Whitehead, 2009). Additionally, the internal consistency of the 

FSS, specifically within the hip fracture population was evaluated, and Cronbach's 

alpha coefficient was found to be 0.91 (Folden & Tappen, 2007). 

 2) The Multidimensional Assessment of Fatigue (MAF) was developed 

by Belza et al. (1993) for the purpose of evaluating fatigue in adults with rheumatoid 

arthritis. The MAF is not only used in adults with rheumatoid arthritis but also in other 

adult populations. This multidimensional assessment tool consists of 16 self-report 

items that measure fatigue across five dimensions: degree of impact, severity, distress, 

impact on activities of daily living, and timing. The MAF consists of 14 items measured 

on a 100 mm visual analog scale (VAS), where respondents mark their level of fatigue 

on a line ranging from 0 to 100 mm. Additionally, there are 2 multiple-choice items 

included in the questionnaire. The maximum score on the 16-item MAF is 30. In a study 

conducted by Turan et al. (2007), a cutoff score of 5 or higher was used to indicate 

clinically significant fatigue.  The MAF demonstrated excellent test-retest reliability 

with an intraclass correlation coefficient (ICC) of 0.98 (Bahouq et al., 2012). Construct 

validity in divergent validity between MAF and SF 36 r = -0.787 (Nicassio et al., 2012). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 62 

 3) The Fatigue subscale of EORTC-QLQ-C30 (Fayers & Bottomley, 

2002) is a 30-item quality-of-life questionnaire. The 3-item fatigue subscale has been 

independently validated as a separate fatigue measure. It has been noted to have a 

ceiling effect in advanced cancer patients and is not recommended as a single measure 

in this group. This scale is burdensome to the respondents, especially those with 

advanced cancer, due to its length (30 items). 

 In this study, the Fatigue severity scale (FSS) was selected to measure 

fatigue in patients with hip fracture after surgery for reasons. First, the FSS close 

association with the operational definition in this study. Secondly, this measurement 

was tested in different populations such as multiple sclerosis patients (Moreira et al., 

2008), patients with liver cirrhosis (Rossi et al., 2017), and patients with hip fracture 

(Folden & Tappen, 2007; Pozzi et al., 2017). Finally, the psychometric properties of 

the Fatigue Severity Scale (FSS) were good, as demonstrated in a study by Impellizzeri 

et al. (2013). Additionally, the FSS was tested and validated in Thai persons with liver 

cirrhosis by Maninet (2020). 

8. Summary  

Persons with hip fracture were a major health problem in Thailand.   Persons 

with hip fracture after surgery encounter with many problems that can deteriorate 

mobility. The overall goal of hip fracture care is to maintain or improve mobility. 

However, few studies were conducted to investigate specifically mobility in persons 

with hip fracture. In other words, there was little information regarding factors 

influencing mobility among persons with hip fracture.   
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From literature review, there were many factors that influence mobility. Based 

on TOUS and a significant amount of literature, the current study selected the factors 

that could be modified by nursing intervention including comorbidity, cognitive 

function, social support, pain, sleep quality, fatigue to describe and predict mobility 

among persons with hip fracture.  Although these factors had had a strong correlation 

with mobility, no study investigated completely the interrelationships among these 

factors. The interrelationships among these factors that affect mobility are complex. 

Thus, the studies have focused on direct effects. Hence it is not sufficient to explain the 

reality of the relationships. Most of the previous studies investigated direct effects of 

these factors on mobility, while only a limited number of studies have focused on their 

indirect effects. Some interrelationships were inconsistency because of the use of 

different instruments to assess and gather data or conduct in different settings and 

population.  

Understanding the factors affecting mobility among persons with hip fracture 

was necessary in the development of a nursing intervention to maintain or improve 

mobility. No study has explained whether the interrelationships among these factors 

and mobility existed in persons with hip fracture. However, previous studies helped to 

provide a hypothesized model for explaining mobility among persons with hip fracture. 

Therefore, in the present study, a path model was conducted to test and explain the 

influence of comorbidity, cognitive function, social support, pain, sleep quality, fatigue 

on mobility among persons with hip fracture after surgery. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER III 

METHODOLOGY 

 

 This chapter clarified the research design and method used in the current study. 

The research design, population, sampling technique, sample selection, measurements, 

protection of human subjects, data collection, and data analysis procedure were 

described in the following sections. 

 

Research design 

 A correlational research design was used to test a proposed path model of factors 

contributing to mobility among persons with hip fracture after surgery. Additionally, 

relationships among variables were explored, including comorbidity, cognitive 

function, social support, pain, sleep quality, fatigue, and mobility. Gray, Grove, and 

Sutherland (2017, p. 98) indicated that in correlational research, the researchers 

measured the numerical strength of relationships among variables to discover whether 

a change in the value of one was likely to occur when another increased or decreased. 

The current study demonstrated the relationships among comorbidity, cognitive 

function, social support, pain, fatigue, sleep, and mobility. Moreover, it involved the 

specific population at a single point in time. 

 

Population and sample  

 Population 

     The target population was the group of Thai adults and older adults with hip 

fracture after surgery in Thailand, and were scheduled for a visit at the outpatient 

department at public hospitals.  Since it was impossible to recruit all persons with hip 
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fracture after surgery across Thailand, a study population was considered. The study 

population was the subset of the target population from whom an accessible sample was 

taken throughout data collection based on specific inclusion criteria that the researchers 

was interested in and had access to. Therefore, the population in this study consisted of 

Thai individuals with hip fracture after surgery and were aged 50 years old and older. 

These persons were originally scheduled for a clinic visit at the outpatient department 

at public hospitals. 

 Sample 

 The sample of this study was a group of Thai persons after hip fracture surgery 

and were recruited for the study based on inclusion and exclusion criteria. The inclusion 

criteria were as follows:  

1. Aged 50 or older (persons who were older than 60 years could effectively 

communicate, including asking questions and providing information) 

2. Experiencing hip fracture with low-energy trauma for the first time 

3. Being scheduled to visit a doctor at the outpatient department during the 

3rd month to the 12th month after hip fracture surgery. (The intermediate 

care or rehabilitation phase typically started at day 1 to 6 months after 

surgery (Sirindhorn National Medical Rehabilitation Institute, 2022).  

Furthermore, studies (Jansen, 2013), Kammerlander, 2018), and Steihaug, 

2018) showed that mobility decline continue to present until 12 months 

after surgery). 

4. Being able to communicate in Thai. 

5. Willing to participate in this study. 
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Exclusion criteria are as follows:  

1. Being presented with a life-threatening condition such as myocardial 

infarction. 

2. Having a history of the disease which affects cognitive ability such as severe 

psychotic disorder, Alzheimer's disease, Dementia.   

3. Being presented with high blood pressure (≥ 160/100 mmHg) before 

mobility assessment. 

3. Being unable to walk before the hip fracture occurred. 
 

Sample size  

According to the well-known researchers Bentler and Chou (1987), the sample 

size ratio to the number of free parameters could be as low as 5:1 in path analysis. 

However, due to the rarity of the population sample, some scholars recommended a 

minimum sample size of at least 200 for SEM models (Kline, 2016).  Therefore, the 

sample size in this study were 260 participants, which was deemed acceptable. 

 Sampling technique  

Based on the general statistical assumption of the path analysis, which assumes 

a normal distribution of the sample (LoBiondo-Wood & Haber, 2014), a three-stage 

random sampling was used to obtain a probability sample of Thai persons after hip 

fracture surgery (Figure 3.1).  

Thailand had 13 health regions (National Health Commission Office, 2015).  

For each health region, hospitals were classified into advanced-level (A-level), 

standard-level (S-level), and middle-level (M-level).  Based on the memorandum of 

cooperation between the Royal College of Orthopedic Surgeons of Thailand and the 

Ministry of Public Health (The Royal College of orthopedic surgeons of Thailand, 
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2017), only A-level, S-level, and M-level hospitals were able to provide surgeries for 

Thai persons with hip fracture. 

 

 

 

The sampling technique used in this study was as follows: 

Stage one: Three health regions were selected from 13 health regions using a 

lottery random sampling without replacement. The selected health regions were the 4th 

health region, 5th health region, and 13th health region. 

Stage two: Three hospital levels were selected from each health region using a 

lottery random sampling without replacement. There were four hospital levels in each 

health region, including A-level, S-level, M1-level, and M2-level.  The M2-level had 

no orthopedic specialists.  Therefore, the selected hospital levels were A-level from the 

13th health region, S-level from the 4th health region, and M1-level from the 5th health 

region.  

Figure 3.1 Three-stage random sampling 
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Stage three: A lottery random sampling without replacement was used. Vajira 

Hospital and Phramongkutklao Hospital were selected from the 13th health region.  

Singburi Hospital was selected from the 4th health region, and Krathumbaen Hospital 

was selected from the 5th health region. The researcher changed the setting from Siriraj 

Hospital to Phramongkutklao Hospital. This change occurred due to Siriraj Hospital's 

request to modify the mobility measurements. Despite the researcher's inability to fulfill 

the request, they determined that altering the setting would be a viable solution. 

The probability proportional to sampling size was employed.  Consequently, 

larger sampling units had a higher probability of being selected for the sample (Cheung, 

2014).  

In this step, the researcher contacted the officers who worked in the medical 

informatics center of each selected hospital. Data were requested with permission to be 

used for study purposes only. The total number of persons with hip fracture who visited 

the doctor at outpatient departments were retrieved from 2020 to 2021. The total 

number of persons with hip fracture was 451 participants. Due to the small number of 

persons, the researcher recruited the participants based on inclusion and exclusion 

criteria. 

Table 3.1 displayed the number of persons after hip fracture surgery in each 

setting, along with the total sample size. The formula used to calculate the sample size 

was represented as follows: 

 

Probability number 

of persons in each 

setting  

= 

The required sample size X Number of persons with hip fracture in each setting 

Total number of persons with hip fracture from all selected settings   
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Table 3.1 Number of persons with hip fracture after surgery in each hospital and the 

total participants in this study 

Hospital Persons with hip 

fracture 

after surgery 

Study participants 

1. Vajira hospital 162 94 

2. Phramongkutklao hospital 145 84 

3. Singburi hospital 30 17 

4. Krathumbaen hospital 114 65 

Total 451 260 

 

Measurements  

Eight measurements were utilized to collect data in this study (Appendix D).  

Seven measurements were used with permission from the original developers.  

Furthermore, two measurements, namely the Groningen Orthopedic Social Support 

Scale and the de Morton Mobility Index, were translated into Thai by the researchers 

with original developers’ permissions.  The variables and their measurements were 

presented as follows (Table 3.2). 
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Table 3.2 Variables and their measurements in this study 

Variables Measurements 

1. Comorbidity Charlson Comorbidity Index 

2. Cognitive function The General Practitioner Assessment of Cognition 

3. Social support The Groningen Orthopedic Social Support Scale 

4. Pain The Numeric Rating Scale and pain frequency 

5. Fatigue  The Fatigue Severity Scale 

6. Sleep quality The Pittsburgh Sleep Quality Index 

7. Mobility The de Morton Mobility Index 

 

 The content validity of the seven measurements was assessed.  Content validity 

assessment recommended by Lynn (1986) involved selecting and inviting experts, 

quantifying content validity, and revising and reconstructing the measurements.  The 

researchers set the minimum adequate score for the item-content validity index (I-CVI) 

at 0.78.  However, an I-CVI score of 0.80 was considered excellent. The scale-content 

validity index (S-CVI) represented the content validity of the overall scale. Typically, 

a minimum S-CVI value of 0.80 to 0.90 was considered acceptable (Polit & Beck, 

2017).  

Five experts in caring for persons after hip fracture surgery were asked to review 

the content validity including one doctor, two advanced practice nurses, and two 

nursing instructors.  Details of experts were described (Appendix E). 
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The experts were contacted via emails.  A package containing a cover letter, a 

copy of the brief description of the measurements and their scoring, and a content 

validity report was sent to them. The standard procedure involved having the experts 

rate the items on a 4-point relevance scale, with options ranging from 1=not relevant; 

2=somewhat relevant; 3=quite relevant; and 4=highly relevant (Polit & Beck, 2017).  

In addition, face validity was tested among persons after hip fracture surgery to ensure 

that the measurements were easily understandable and relevant to the study population.  

A description of each measurement was presented in the following. 

1 Demographic data form  

The researcher developed the demographic data form to collect information 

regarding personal and illness-related characteristics of persons after hip fractures 

surgery. 

The form comprised of self-reported questions asking about characteristics, 

including age, gender, marital status, education, religion, occupation, income, living 

arrangement, number of family members, smoking status, alcohol consumption, causes 

of hip fracture, family history of hip fracture, fracture type, and the operation.   

2. Charlson Comorbidity Index (CCI) originally developed by Charlson et al. 

(1987) was based on the International Classification of Diseases (ICD) diagnosis codes.  

A revised version was introduced in 2008 by Charlson et al. (2008).  The Thai version 

of the CCI used in the current study was translated into Thai by Suwanno et al. (2009). 

The CCI contained 21 comorbidities. It functioned as a weighted index, 

indicating the risk of death within one year of hospitalization. The CCI was validated 

in different disease subgroups, such as intensive care, liver disease, and COVID-19 

demonstrating its predictive capability for mortality (Kuswardhani et al., 2020; Myers 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 72 

et al., 2009; Quach et al., 2009).  For discriminant validity testing, the CCI 

demonstrated its capacity to discriminate between patients with and without prior 

myocardial infarction (Radovanovic et al., 2014). Additionally, the CCI exhibited high 

validity, with the discriminant validity ranging from 0.73 to 0.89 (Quan et al., 2011).  

Finally, the CCI was reported to have a moderate to good inter-rater reliability ranging 

from 0.74 to 0.945 (De Groot et al., 2003; Hall et al., 2004).  The reliability of the Thai 

version of the CCI was assessed in patients with heart failure, and the inter-rater 

reliability was found to be 0.98 (Suwanno et al., 2009). 

Scoring and interpretation 

The CCI comprised 21 items, with each category assigned a weight ranging 

from 1 to 6 based on the adjusted risk of mortality or resource use. The total score was 

calculated by summing up the weights, resulting in a score ranging from 0 to 32. A 

higher score indicated a greater likelihood of predicted outcomes resulting in mortality 

or higher resource utilization. The Charlson comorbidity index was categorized into 0 

indicated no comorbidity, scores of 1-2 indicated low comorbidity, scores of 3-4 

indicated moderate comorbidity and a total score of 5 or more indicated severe 

comorbidities (Charlson et al., 1987). 

The score of CCI Interpretation 

0 no comorbidity 

1-2 low comorbidity 

3-4 moderate comorbidity 

≥ 5 severe comorbidities 
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Validity testing 

In the current study, the content validity of the CCI was tested. The CCI scale-

content validity index (S-CVI) was 0.96, and the item-content validity index (I-CVI) 

ranged from 0.80 to 1.00, which indicated excellent content validity.  

Construct validity of the CCI was tested using CFA.  It was found that the model 

demonstrated a good fit to the empirical data (Chi-Square (df = 1) = 1.275, p = 0.2588., 

χ2 /df = 1.275, CFI = .999, TLI = .996, RMSEA = .033, SRMR = .014). The factor 

loading ranged from .780 to .788. (APPENDIX H1) 

Reliability testing 

In the current study, the inter-rater reliability of the CCI was 0.96.  

3. The General Practitioner Assessment of Cognition (GPCOG) was 

developed by Brodaty et al. (2002). The researcher obtained permission from the 

original developer to use the GPCOG measurement. The GPCOG Thai version was 

translated into Thai by Griffiths et al. (2013). 

There were two components: a cognitive assessment conducted with the patient, 

and an informant questionnaire (only considered necessary if the results of the cognitive 

section are equivocal, i.e., score 5-8 inclusive).  The GPCOG consisted of 15 questions, 

including 9 cognitive test items: name and address recall, time orientation, clock 

drawing, information, and recall.  Additionally, 6 questions were responded by 

caregivers or informants, including short-term memory, word-finding ability, and 

instrumental activities of daily living.  The instrument took less than 10 minutes to 

complete the assessment. 

The GPCOG demonstrated a sensitivity of 0.85, a specificity of 0.86, a 

misclassification rate of 14%, and a positive predictive value of 71.4%. The GPCOG 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 74 

patient section and MMSE were strongly correlated, with a Pearson's r of 0.683 

(Brodaty et al., 2002). Additionally, the GPCOG Thai version was found to have 

construct validity using the known group technique. Significant differences (p < .01) in 

GPCOG Thai version scores were observed between healthy older people and older 

people with dementia. (Griffiths et al., 2013). In terms of content validity and 

concurrent validity, there was a significant correlation between the scores of The 

GPCOG Thai version and the Mini-Mental State Examination (MMSE) Thai version 

(2002) in the patient section, with a correlation coefficient of 0.87 (p < 0.01) (Griffiths 

et al., 2013). 

The reliability of the GPCOG cognitive test score for the patient section was 

high, with interrater intraclass correlation coefficients (ICC) of 0.75, test-retest ICC of 

0.87, and internal consistency (Cronbach's alpha) of 0.84. The reliability of the GPCOG 

informant section was satisfactory, with interrater ICC of 0.56, test-retest ICC of 0.84, 

and internal consistency (Cronbach's alpha) of 0.80 (Brodaty et al., 2002).  

Additionally, the reliability of the GPCOG Thai version was very high, with a KR-20 

coefficient of 0.80 in the patient section and a KR-20 coefficient of 0.83 in the 

informant section (Griffiths et al., 2013). 

Scoring and interpretation (Brodaty et al. 2002, 2004). 

For patients’ section, the GPCOG cognitive test score was the total number of 

correct responses, with a maximum score of 9. Therefore, the score interpretation was 

as follows: 0-4 indicated that a person might have a potential of cognitive impairment 

and standard medical investigation was needed; 5-8 suggested the possibility of 

cognitive impairment and further information and informant interview needed; and 9 

indicated no significant cognitive impairment. However, the GPCOG may overestimate 
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sensitivity in detecting cognitive decline, and the level of education can influence the 

GPCOG rating (Brodaty et al., 2004).   

The informant interview test score had a maximum total score of 6. Therefore, 

the score interpretation was as follows: 0-3 indicated cognitive impairment, 4-6 

indicated no significant cognitive impairment or higher scores indicated better 

cognitive function. 

Validity testing 

In the current study, the total CVI of the GPCOG was 0.97, and item CVI ranged 

from 0.80 to 1.00.   

Construct validity of the GPCOG was tested using CFA.  It was found that the 

model demonstrated a good fit to the empirical data (𝜒2 (df = 1) = 1.547, p = .2136, 

𝜒2/df = 1.547, RMSEA = .046, CFI = .999, TLI = .991, SRMR = .010). The factor 

loading ranged from .548 to .838. (APPENDIX H2) 

Reliability testing 

The present study tested the internal consistency of the GPCOG using the 

Kuder-Richardson 20 (KR-20) coefficient. The KR-20 of the GPCOG was 0.86. 

4. The Groningen Orthopedic Social Support Scale (GOSSS) was developed 

by Van Den Akker‐Scheek et al. (2004).  It was used to measure perceived social 

support among older people, and orthopedic patients after total hip or knee arthroplasty.  

The scale consisted of 12 items, which are divided into two sub-scales: perceived social 

support (7 items) and instrumental support (5 items). 

The original version of the GOSSS produced construct validity analysis using 

factor analysis, which resulted in two factors. The first factor (perceived social support) 

accounted for 48.3% of the explained variance, while the second (instrumental support) 
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accounted for 12.1%. Together, these two factors accounted for 60.4% of the explained 

variance. The evidence supported the validity of the GOSSS, with a moderate Pearson's 

correlation coefficient of 0.61 (p < 0.001) between the two subscales. Concurrent 

validity was considered satisfactory, with a Pearson's correlation of 0.72 (p < 0.001) 

between the GOSSS and the Social Support List 12-Interactions (Van Den Akker‐

Scheek et. al., 2004) 

The reliability of the GOSSS was found to be satisfactory, with internal 

consistency calculated using Cronbach's alpha. For the entire questionnaire, the internal 

consistency was 0.89. However, when calculated separately for the two subscales, the 

internal consistency was 0.86 for the Perceived Social Support subscale and 0.83 for 

the Instrumental Support subscale (Van Den Akker‐Scheek et al., 2004). 

Scoring and interpretation 

The GOSSS was a 12-item scale.  Each item was rated on a 4-point Likert scale, 

ranging from 1 point (never/rarely), 2 points (now and then), 3 points (regularly), to 4 

points (often). The total score was calculated by summing the responses to all 12 items, 

resulting in a range of scores from 12 to 48. A higher GOSSS score indicated that the 

patient perceived high social support, while a lower score indicated a perception of low 

social support. 

Measurement translation of the GOSSS 

In the current study, the original GOSSS was translated into the Thai using the 

forward-back translation method described by Sperber et al. (1994).  

Forward translation:  Two bilingual nursing faculty translated the original 

version of the measurement into Thai. These individuals were well-known in Thai and 

English cultures. The researchers then compared both translated versions, checking for 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 77 

similarities and differences. Discussions were held among research team, and a final 

version of the Thai measurement was drafted.  

Backward translation: Two bilingual translators from Faculty of Art, 

Chulalongkorn University, translated the instrument from Thai into English.  

Third: The original English version of the measurement was compared with the 

back-translated English version. The research team examined all the items, ensuring the 

language comparability and interpretability similarity.  

Fourth:  The research team assessed the accuracy of the translated Thai version, 

ensuring appropriate wording and clarification. This process continued until a final Thai 

version was reached through consensus. 

Psychometric properties testing 

Validity testing 

In the current study, content validity testing of the GOSSS was conducted. The 

I-CVI for all the items was 1.00. No item was removed or revised. The total CVI of the 

GOSSS was 1.00, which indicated excellent content validity.  

Construct validity of the GOSSS was tested using CFA yielding two subscales 

with adequately fit indices: 𝜒2 (df=1) = 1.023; p = 0.3117; 𝜒2 /df = 1.023; CFI = 1.000; 

TLI = 1.000; RMSEA = .009; and SRMR = .016.  Factor loading of the perceived social 

support and instrumental support were .802 and .808, respectively. (APPENDIX H3) 

Reliability testing 

In the current study, the Cronbach’s alpha coefficient of the GOSSS was 0.85. 

5. The Fatigue Severity Scale (FSS) was designed by Krupp et al. (1989).  It 

was used to assess fatigue severity among patients with hip fracture (Folden & Tappen, 
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2007; Pozzi et al., 2017). The FSS consisted of a 9-item statement that measured fatigue 

experienced in the previous seven days.  Each item was ranked on a scale from 1 point 

(very strongly disagree), 2 points (strongly disagree), 3 points (mildly disagree), 4 

points (neutral), 5 points (mildly agree), 6 points (strongly agree), to 7 points (very 

strongly agree). The Thai version of the FSS was translated into Thai by Sawasdee, 

Preechawoong, & Jitpanya (2017). 

Previous studies reported the results of validity testing of the FSS. For example, 

factor analyses of the FSS have verified the presence of one factor (Lerdal et al., 2005; 

Kleinman et al., 2000). Additionally, convergent validity was tested, and the FSS 

demonstrated strong correlations with other fatigue scales (ranging from .41 to .94) 

(Krupp et al., 1989; Kleinman et al., 2000; Gencay-Can & Can, 2012). The FSS also 

demonstrated discriminant validity by differentiating between healthy individuals and 

those with chronic illnesses (Lerdal et al., 2005; Valko et al., 2008). Similarly, the FSS 

was able to distinguish scores from different groups (p = 0.009) and showed a 

correlation with the Modified Fatigue Impact Scale (r = 0.606, p = 0.002) (Rossi et al., 

2017). 

Many studies have demonstrated high internal consistency in the FSS, as 

examined with Cronbach's alpha, with values ranging from 0.81 to 0.94 (Krupp et al., 

1989; Kleinman et al., 2000; Mattsson et al., 2008). Folden and Tappen (2007) reported 

an internal consistency of 0.91 for the FSS in patients with hip fracture. Rossi et al. 

(2017) also reported good psychometric properties of the FSS, with a Cronbach's alpha 

of 0.93 and an Intraclass Correlation Coefficient of 0.905 (95% CI: 0.813-0.952). The 

FSS Thai version showed internal consistency, analyzed with Cronbach's alpha of 0.92 

(Sawasdee et al., 2017). 
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Scoring and interpretation 

Each item of the FSS was scored on a 7-point Likert scale, with one point 

indicating strong disagreement and seven points indicating strong agreement. The scale 

assessed the level of agreement with each statement. The total score was obtained by 

summing the scores of all nine items. The total scores ranged from 9 to 63.  The cutoff 

point for indicating fatigue on the scale was set at four or higher (Krupp et al., 1989). 

Psychometric properties testing 

Validity testing 

In the current study, the validity of the FSS was assessed, and the content 

validity index (CVI) for the total FSS was reported as 0.98, indicating excellent content 

validity. The item-CVI for all the items ranged from 0.80 to 1.00.  

Reliability testing 

In the current study, Cronbach’s alpha coefficient of FSS was 0.88 

6. The Pittsburgh Sleep Quality Index (PSQI) The Pittsburgh Sleep Quality 

Index (PSQI) was developed by Buysse et al. (1989) to assess sleep quality in clinical 

populations.  

The PSQI was a standardized self-administered questionnaire that assesses 

overall sleep quality over one month. It consisted of 19 items organized into seven 

components, including 1) subjective sleep quality, 2) sleep latency, 3) sleep duration, 

4) habitual sleep efficiency, 5) sleep disturbances, 6) use of sleeping medication, and 

7) daytime dysfunction.  Each item was weighed on a four-point Likert scale. Each item 

was rated from 0 points (very good), 1 point (fairly good), 2 points (fairly bad), and 3 

points (very bad). The Thai version of the PSQI was translated into Thai by 

Jirapramukpitak and Tanchaiswad (1994). 
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Previous studies reported the results of validity testing of the PSQI. The PSQI 

was found to have adequate content validity. In addition, convergent validity was tested, 

and it was found that the PSQI was strongly correlated with related sleep constructs (r 

= 0.31-0.80) (Mollayeva et al., 2016). Magee et al. (2008) evaluated the factor structure 

of the PSQI using confirmatory factor analysis. They found the goodness of fit indexes 

that indicated a good fit between the hypothesized model and the observed data. The 

three-factor model was tested with the use of the sleeping medication component being 

removed. Nicassio et al. (2014) evaluated the factor structure of the PSQI using 

confirmatory factor analysis. They found the goodness of fit indexes that indicated a 

good fit between the hypothesized model and the observed data, the three factors were 

tested, but Cronbach's alpha was unacceptable (Cronbach's alpha = 0.58). The original 

study showed a sensitivity of 89.6% (Buysse et al., 1989). The Thai version of PSQI 

scored greater than five and yielded a diagnostic sensitivity of 77.8 to 89.6% and a 

specificity of 86.5 to 93.3% in distinguishing between good and poor sleepers 

(Jirapramukpitak & Tanchaiswad, 1997; Sitasuwan et al., 2014). The PSQI had seven 

component scores concerning multiple sleep quality aspects (Mollayeva et al., 2016). 

Previously, Mollayeva et al. (2016) conducted a meta-analysis and reported that 

nine studies contained Cronbach's alpha coefficients greater than or equal to 0.70. Test-

retest reliability ranged from 0.58 to 0.90. The Thai-PSQI revealed excellent internal 

consistency (Cronbach's alpha = 0.84) and test-retest reliability (intraclass correlation 

coefficient = 0.89). An analysis of covariance demonstrated a significant difference in 

Thai-PSQI global scores between good and bad sleepers (p < 0.001). Furthermore, the 

PSQI had internal consistency and a reliability coefficient (Cronbach's alpha) of 0.61 

(Sawasdee et al., 2017). 
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Scoring and interpretation 

An overall sleep quality score was calculated by summing the score of each 

item. The total score ranged from 0 to 21, with 0 indicating no difficulty and 21 

indicating severe difficulties. The PSQI cut-off point score of ≥ 5 was considered 

indicative of "poor sleep quality" (Buysse et al., 1989). 

Psychometric properties testing 

Validity testing 

In the current study, I-CVI for all the items was 1.00. Construct validity was 

tested using CFA. The findings of CFA illustrated that 19 items remained in the PSQI 

forming 7 factors (χ2 (df = 12) = 17.517, p > .05; χ2/df = 1.459, RMSEA = .042, CFI 

= .994, TLI = .989, SRMR = .025).  The factor loading for each component ranged from 

.646 to .815. (APPENDIX H4) 

Reliability testing 

In the current study, the Cronbach's alpha coefficient of the PSQI was 0.84. 

7. The numeric rating scale (NRS-11) was developed by McCaffery & Pasero 

(1999). The NRS was a unidimensional measure of pain intensity in adults and older 

adults. A horizontal scale with 1 item an 11-rating scales reflected the intensity of their 

pain. The patient was asked to report a number or mark the scale. The NRS has been 

used extensively to assess pain in people across various disorders and age groups, 

including older populations, because it was easy to use, and there was better 

responsiveness than visual analog and verbal rating scales (Hjermstad et al., 2011).  In 

addition, pain frequency was also assessed with the question, "Within one week, how 

often did the pain occur?"  
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The validity of the NRS was well established. It was found to have excellent 

validity. For construct validity, the NRS was highly correlated to the Visual Analogue 

Scale (VAS) in patients with rheumatic and other chronic pain conditions correlations 

ranging from 0.86 to 0.9 (Hawker et al., 2011). Moreover, Alghadir et al. (2018) showed 

a good-to-excellent correlation between the VAS and NRS (r = 0.941). Furthermore, a 

correlation between NRS and verbal rating scale (VRS) scores was r = 0.925. 

The NRS demonstrated excellent test-retest reliability. Previously, Ferraz et al. 

(1990) reported high test-retest reliability in literate and illiterate patients with 

rheumatoid arthritis (r = 0.96 and 0.95, respectively) before and after medical 

consultation. Moreover, Alghadir et al. (2018) reported that the intraclass correlation 

coefficient of the NRS was 0.95. The minimum detectable change (MDC) of the NRS 

for the measurement of OA knee pain was 1.33, and the standard error of measurement 

(SEM) was 0.48. 

Scoring and interpretation 

An 11-point numeric scale (NRS 11) was used, with 0 representing "no pain" 

and 10 representing the "worst possible pain" to interpret the level of pain. This study 

categorized the pain severity level into four levels (no pain, mild, moderate, severe, and 

worst possible pain) (Pasero & McCaffery, 2011). For pain frequency, 0 indicated no 

pain frequency, and a high score indicated high pain frequency. 
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Scores of pain severity Interpretation 

0 No pain 

1-3 Mild pain 

4-6 Moderate pain 

7-9 Severe pain 

10 Worst possible pain 

 

Psychometric properties testing  

Validity testing 

In the current study, the total CVI of the NRS 1.00, which indicated excellent 

content validity.  Item CVI was 1.00.   

Reliability testing  

In the current study, the test-retest reliability of the NRS and pain frequency 

was 0.89. 

8. The de Morton Mobility Index (DEMMI)  

The de Morton Mobility Index (DEMMI) was developed by de Morton et al. 

(2008).  The DEMMI included bed mobility, lying to sit, sitting, standing, balance, 

walking (ability and distance), picking up objects, and jumping. Additionally, 15 items 

were selected as representatives of mobility.  The DEMMI was used in various 

populations, including patients with hip fracture (Davenport & de Morton, 2011; de 

Morton et al., 2013; de Morton & Lane, 2010; Hulsbæk et al., 2019).   
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Many studies have reported the results of validity testing of the DEMMI. For 

instance, de Morton et al. (2008) presented that convergent validity was tested and 

found that the DEMMI correlated strongly with other mobility scales (r = 0.76 to 0.92). 

The DEMMI revealed evidence of convergent validity ranging from 0.50 to 0.81 (de 

Morton & Lane, 2010). The DEMMI showed good convergent validity with a six-

minute walk test (Spearman's rho = 0.76) and Barthel Index (Spearman's rho = 0.60) 

(de Morton et al., 2013). Hulsbæk et al. (2019) reported a strong positive correlation 

between the DEMMI and Cumulated Ambulation Score (CAS) (r = 0.76, 95% CI: 0.69-

0.81) since both measurements measured the construct of "mobility." Moreover, the 

DEMMI showed discriminant validity with other scales (r = 0.04 to 0.25) (de Morton 

et al., 2008; de Morton & Lane, 2010). 

The internal consistency, as analyzed with the Minimal Detectable Change 

(MDC90), was 8.90 (95% CI 6.3-12.7) (de Morton et al., 2008). The DEMMI showed 

reliable results (Pearson's r = 0.87, 95% CI 0.76-0.94). The inter-rater reliability was 

excellent, with intra-class correlation coefficient of 0.94 (95% confidence interval: 

0.88-0.97) (Braun et al., 2015). The Cronbach’s alpha was 0.85-0.92 (Braun et al., 

2015; Braun et al., 2018; New et al., 2017).  

Scoring and interpretation 

The DEMMI consisted of 15 items, each weighted on a two and three-point 

Likert scale. The item was rated from 0 points (unable), 1 point (able, minimal 

assistance, and supervision), and 2 points (independent). An overall mobility score was 

calculated by summing the score of each item. The raw score ranged from 0 to 19, with 

0 indicating dependent mobility and 19 indicating independent mobility.  The 

transformed or converted scale values to interval scores for the DEMMI score ranged 
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from 0 to 100, with 0 indicating poor mobility and 100 indicating independent mobility 

(de Morton et al., 2008). 

Measurements translation of the DEMMI  

Authorization for the translation and utilization of the DEMMI was approved 

by the measurements' developer, Dr. Natalie A de Morton, Professor Jennifer L 

Keating, and Dr. Megan Davidson.  The original DEMMI was translated into the Thai 

using the forward-back translation methods of Sperber et al. (1994), as follows: 

Forward translation:  Two bilingual nursing faculty translated the original 

version of the measurement into Thai. These individuals were well-known in Thai and 

English cultures. The researchers then compared both translated versions, checking for 

similarities and differences. Discussions were held among research team, and a final 

version of the Thai measurement was drafted.  

Backward translation: Two bilingual translators from Faculty of Art, 

Chulalongkorn University, translated the instrument from Thai into English.  

Third: The original English version of the measurement was compared with the 

back-translated English version. The research team examined all the items, ensuring the 

language comparability and interpretability similarity.  

Fourth:  The research team assessed the accuracy of the translated Thai version, 

ensuring appropriate wording and clarification. This process continued until a final Thai 

version was reached through consensus. 

Psychometric properties testing 

Validity testing 

In the current study, the total CVI of the DEMMI was 0.96 which indicated 

excellent content validity.  Item-CVI for all of the items ranged from 0.80-1.00. 
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Concerning construct validity, the DEMMI was tested by the confirmatory 

factor analysis (CFA).  It was seen that the model indicated a good fit to the empirical 

data (χ2 (df = 4) = 5.101, p = .2771, χ2/df = 1.275, RMSEA = .033, CFI = .998, TLI = 

.995, SRMR = .016). The factor loading for each factor ranged from .699 to .784 

(APPENDIX H5) 

Reliability testing 

In the current study, the Inter-rater reliability of the DEMMI was 0.98.  

To summarize, 7 measurements were employed. All measurements and their 

psychometric properties were as follows (Table 3.3). 

Table 3.3 Psychometric properties of the measurements (N = 260) 

 Items Reliability 

Charlson Comorbidity Index 21 Inter-rater = 0.96 

(N = 30) 

General Practitioner Assessment of 

Cognitive 

15 Kuder-Richardson  

(KR 20) = 0.88 

Groningen Orthopedic Social Support Scale 12 Cronbach’s alpha = 0.87 

Numerical Rating Scale and pain frequency 2 Test-retest = 0.89 

(N = 30) 

Fatigue Severity Scale 9 Cronbach’s alpha = 0.88 

Pittsburgh Sleep Quality Index 19 Cronbach’s alpha = 0.84 

de Morton Mobility Index 15 Inter-rater = 0.96 

(N = 30) 
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Ethical issues 

 The research proposal was submitted to the IRB of Chulalongkorn University 

and the IRB of four hospital settings.  

1. The Research Ethics Review Committee for Research Involving Human 

Research Participants, Group 1, Chulalongkorn University. COA. No 

137/65 

2. The Institutional Review Board of the Faculty of Medicine Vajira 

Hospital. COA. 140/2565 

3. The Human Research Ethics Committee of Krathumbaen Hospital. No. 

009/65 

4. The Human Research Ethics Committee of Singburi Hospital. EC.No 

10/2022 

5. The Institutional Review Board, Royal Thai Army Medical Department. 

No. IRBRTA.1644/2022 

  The written and verbal informed consent was obtained in Thai for data 

gathering. In addition, the participants were informed that they could withdraw from 

the study at any time without any impact on the medical services from healthcare 

providers. 

 

Data collection procedure 

 After IRB approval, the researcher clarified the study purpose, data collection 

procedures, expected outcomes, and study benefits to doctors and nurses in each 

selected setting. Next, the researcher requested cooperation from nurses in selecting 

participants who met the inclusion criteria. The nurses then introduced the researcher 

to the participants. Once potential participants were identified, the researcher 
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approached each selected participant individually. The participants were then invited to 

be interviewed in a prepared and quiet room. The researcher introduced herself, 

established rapport, explained the objectives, and emphasized the contributions the 

participants would make. The researcher also discussed the confidentiality and 

anonymity of the information provided. Finally, after the participants agreed to 

participate in the study, they were asked to sign a consent form and were interviewed. 

The interview process took approximately 30 to 45 minutes to completed. 

 

Data analysis 

 The data were analyzed using the Statistical Package for the Social Sciences 

(SPSS) version 26.0 for Windows and Mplus software version 7 (Muthén et al., 2016).  

Details about data analysis were as follows: 

1. All data was double-checked by the researcher and the advisor to ensure the 

accuracy of the data file. 

2. Missing data and outliers were investigated.  A box plot was used to detect  

univariate outlier for the outliers. For multivariate analysis, the outliers were detected 

by Mahalanobis distance.  Mahalanobis distance was distributed as a Chi-square (χ2) 

variable with a degree of freedom (df) equal to the number of variables (Hair, Black, 

Babin, & Anderson, 2014) (APPENDIX I) 

3. To describe participants’ general characteristics, illness–related 

characteristics, and other major variables in the study, descriptive statistics such as 

frequency, percentage, mean, standard deviation, minimum value, maximum value, 

range of score, and median were used. 

4. Assumptions of path analysis were tested.  (APPENDIX J) 
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4.1 Kurtosis, and skewness were obtained to confirm the normality of the 

major variables constituting the study model.  

4.2 Multicollinearity testing: In this study, convergent validity, and 

discriminant validity were used to examine multivariate collinearity. Convergent 

validity was assessed by estimating the mean of the extracted variance (AVE) ranged 

from 0.42 to 0.61. AVE should be 0.50 or greater to suggest adequate convergent 

validity (Hait et al., 2019). One constructs (comorbidity) was below the minimum 

acceptable value of 0.50. However, when considering the composite reliability (CR), 

the minimum value for this construct measurements is 0.70 could acceptable (Hair et 

al., 2019). The discriminant validity ranged from 0.65 to 0.78, well higher than the 

correlation between variables. The variables correlation in this study ranged from -.148 

to .603. Thus, there was no evidence of multicollinearity in this study. 

5. Path analysis was used to analyze direct and indirect effect paths throughout 

the model while testing the overall fit of the data to the hypothesized model (Byrne, 

2016).  

     The Mplus software was used to estimate the parameters of the path model 

associated with the study’s specific aims. Then, the overall model-fit-index was 

investigated to determine how well the hypothesized model fit the existing data. 

According to Muthén et al. (2016), statistical criteria could be used to evaluate the 

overall model-fit-index, so the researcher determined some statistical criteria to 

evaluate the hypothesized model as follows: 

       5.1 The first set of the goodness of fit statistics was the Chi-square (χ2) 

value. The χ2 test statistics was used in hypothesis testing to evaluate the 

appropriateness of the hypothesized model. A non-significant χ2 value at a level with a 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6529502/#B7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6529502/#B7
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corresponding p-value > .05, and preferably a value close to 1.00, was suggested for 

the hypothesized model to indicate a good fit to the data. However, chi-square was 

notably sensitive to sample size. Therefore, the ratio χ2/df should have been as small as 

possible for a good model fit. A ratio between 2 and 3 would have indicated a “good” 

or “acceptable” data-model fit, respectively. Thus, the first set criteria for testing 

goodness of fit statistics that χ2 was non-significant (p >.05), and χ2/df should have been 

less than 5 (Khine, 2013). 

 5.2 The second set of the goodness of fit statistics was based on the 

difference between the sample covariance matrix and the model-implied covariance 

matrix. The indices were descriptive measures of overall model fit: Root Mean Square 

Error of Approximation (RMSEA) and Standardized Root Mean Square Residual 

(SRMR). RMSEA values ≤ .06 were considered a good fit model. SRMR values ≤ .08 

were considered a good fit model (Khine, 2013). 

 5.3 The following criteria were used for the last set of goodness of fit 

statistics. A Comparative Fit Index (CFI) was assessed to indicate the extent to which 

the theoretical model better fit the data compared to a base model where all constructs 

were constrained to correlate with one another. A CFI value greater than 0.95 indicated 

a good model fit, while a value of 0.90 indicated adequate fit. Tucker-Lewis Index (TLI) 

values were also considered, with values greater than 0.95 indicating good model fit. 

 5.4 In this study, once it was determined that the hypothesized model fitted 

the data, the path coefficients and R2 values were calculated, and the effects of the 

independent variables on the dependent variable were determined to answer the 

research questions and test the hypotheses. The goodness-of-fit indices were used to 

determine whether the model adequately fit the data.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER IV 

RESULTS 

 

Descriptive characteristics of the participants 

        Demographic characteristics 

 Two hundred sixty participants after 3rd to 12th month of hip fracture surgery 

participated in this study.   Data were collected between July 2022 and February 2023. 

The out-patient participants were recruited from four general public hospitals across 

three health regions of Thailand, including the 4th, 5th, and 13th health regions.   There 

was no missing data in the current study.  

The finding revealed that the age of the participants ranged from 52 to 97 years; 

mean age of the participants equaled to 76 years (SD 9.47); and median was 77 years.  

Most of the participants were female (79.6 %). Almost half of them were widowed 

(43.1%); being Buddhist (98.8 %); completing elementary school (60.4 %); and being 

unemployed (78.1 %). The monthly income of the participants ranged from ≤ 15,000 

to 45,001 Thai Baht.  Regarding living arrangements, 45% of them lived with their 

children and 43 % lived with their relatives (Table 4.1). 

 The finding revealed that the age of the participants 

ranged from 52 to 97 years; mean age of the participants 

equaled to 76 years (SD 9.47); and median was 77 years.  Most of 

the participants were female (79.6 %). Almost half of them 

were widowed (43.1%); being Buddhist (98.8 %); completing 

elementary school (60.4 %); and being unemployed (78.1 %). The 

monthly income of the participants ranged from ≤ 15,000 to 

45,001 Thai Baht.  Regarding living arrangements, 45% of them 

lived with their children and 43 % lived with their relatives 

(Table 4.1). 
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Table 4.1 Demographic characteristics of the participants (N = 260) 

Characteristics  n % 

Age (years) * (Mean=76, SD 9.47, Min=52, Max=97)    

- 50-59 (adult)  18 6.9 

- 60-69 (young-old)  49 18.8 

- 70-79 (middle-old)  81 31.2 

- 80 and older (oldest-old)  112 43.1 

Gender    

- Male  53 20.4 

- Female  207 79.6 

Marital status    

- Single  41 15.8 

- Married  89 34.2 

- Separated  6 2.3 

- Widow/Widower  112 43.1 

- Divorced   12 4.6 

Religion    

- Buddhist  257 98.8 

- Christian  2 0.8 

- Muslim  1 0.4 

Education attainment   

- No formal education 33 12.7 
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Characteristics  n % 

- Lower than bachelor degree  206 79.2 

- Bachelor degree and higher 21 8.1 

Occupation   

- Unemployed 203 78.1 

- Retired 18 6.9 

- Employee 14 5.4 

- Housewife 14 5.4 

- Merchant 5 1.9 

- Government officer/ government employee 3 1.2 

- Private officer 2 0.8 

- Business owner 1 0.4 

Living condition   

- With family members 251 96.5 

- With significant others (not family members) 9 3.5 

Note: * Ref: Department of Health (2022) 

 

Clinical characteristics of the participants 

           The participants 's body mass index (BMI) ranged from 13.20 to 32.87 kg/m2 

with mean BMI of 22.08 kg/m2 (SD = 3.90).  Time after surgery mean was 6.73 months 

(SD 3.52). The average length of hospital stay was 8.75 days (SD 3.74). The 

intracapsular hip fracture was the predominant type of fracture (59.6 %). 

Approximately 61.9 % of the participants after hip arthroplasty. Almost of the 

participants (94.6 %) had no family history of hip fractures.   
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Table 4.2 Clinical characteristics of the participants (N = 260)  

Medical history n % 

BMI (kg/m2) * (Mean=22.08, SD 3.90 Min=13.20, Max=32.87) 

- < 18.5 (underweight range) 47 18.1 

- 18.5-24.9 (healthy weight range) 155 59.6 

- 25 - 29.9 (overweight range) 52 20 

- 30 – 39.9 (obese range) 6 2.3 

Duration after surgery   

- 3-5 months 126 48.5 

- 6-8 months 43 16.5 

- 9-12 months  91 35.0 

Types of fractures   

- Neck femur fracture 155 59.6 

- Intertrochanteric fracture 104 40.0 

- Subtrochanteric fracture 1 0.4 

Note: * Ref: WHO (2023) 
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Medical history n % 

Operation   

- Total hip arthroplasty 31 11.9 

- Hemi hip arthroplasty 130 50.0 

- Internal fixation 99 38.1 

Cause of hip fractures   

Fall   

- Slipping 134 51.5 

- Tripping 69 26.5 

- Fall from chair/bed 18 6.9 

- Loss of balance  7 2.7 

- Being attack from person/dog 7 2.7 

Fainting 15 5.8 

Leg weakness 10 3.9 

Length of hospital stay (days) (Mean=8.75, SD=3.74, Min=3, Max=26) 

- 1-7 days 109 41.9 

- 8-14 days 130 50 

- 15-30 days 21 8.1 
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Findings of the study 

1. Mobility of the participants after hip fracture surgery  

Measured by the Parker Mobility Score (PMS), Table 4.3 showed that at the 

time of post hip fracture surgery, the percentages of the participants who able to walk 

during shopping decreased to 23.1 % (compared with pre-fracture 70.4 %). The 

percentage of the participants able to walk outdoors also decreased to 21.9 % (compared 

with pre-fracture 23.1 %). In contrast, the percentage of the participants who were only 

able to walk indoors increased to 55 % (compared with pre-fracture 6.5 %). 

Before hip fracture the percentages of the participants who were able to walk 

independently without any aids were 71.5 %.  After hip fracture surgery the percentages 

dropped to 16.9 %.  The percentages of the participants who were able to walk with the 

use of a walking aid were 28.1% when compared with 79.6% post hip fracture surgery.  

Moreover, after hip fracture surgery 2.7 % of the participants were able to move using 

wheelchair, and 0.8 % of them were bedridden (Table 4.3) 

Table 4.3 Description of mobility of the participants (N = 260)  

Description of mobility n % 

Pre-fracture mobility (measured by the Parker Mobility Scale) 

- Able to get about the house (indoor walking) 17 6.5 

- Able to get out of the house (outdoor walking) 60 23.1 

- Able to go shopping (walking during shopping) 183 70.4 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 97 

Description of mobility n % 

Post-fracture mobility (measured by the Parker Mobility Scale) 

- Able to get about the house (indoor walking) 143 55.0 

- Able to get out of the house (outdoor walking) 57 21.9 

- Able to go shopping (walking during shopping) 60 23.1 

Walking aids used before fracture   

- Not at all 186 71.5 

- Cane  50 19.2 

- Walker   23 8.9 

- Walker with help from another person 1 0.4 

Walking aids used after fracture  

- Not at all 44 16.9 

- Cane  64 24.6 

- Crutches  8 3.1 

- Walker  123 47.3 

- Walker with help from another person 12 4.6 

- Wheelchair 7 2.7 

- Bed ridden 2 .8 
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Concerning mobility measured by the DEMMI, total raw score of mobility 

ranged from 1 to 18 with mean of 47.51 (SD = 15.63).  In the current study, it was found 

that the mean raw score of five hierarchies was categorized as including bed (x̄ 3.73 SD 

0.58), chair (x̄ 2.93 SD 0.87), static balance (x̄ 1.70 SD 1.06), walking (x̄ 1.98 SD 1.22), 

and dynamic balance (x̄ 0.75 SD 0.88), respectively (Table 4.4). 

 

Table 4.4 Possible range, actual range, mean, standard deviation of mobility score in 

the participants (N = 260)  

Mobility  Possible 

range 

Actual 

range  

Mean  SD 

Bed (3 items) 0-4 1-4 3.73  0.58 

Chair (3 items) 0-4 0-4 2.93 0.87 

Static balance (4 items) 0-4 0-4 1.70 1.06 

Walking (2 items) 0-4 0-4 1.98  1.22 

Dynamic balance (3 items) 0-3 0-3 0.75 0.88 

Total raw score of the participants  0-19 1-18 11.09  3.91 

DEMMI score (converted) 0-100 8-85 47.51  15.63 
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For the DEMMI, details of 15 items were presented.  First, the bed, most 

participants (95.8 %) could perform bridge position, 98.1 % were able to roll onto side, 

and 79.6% independently lying to sitting. Second, regarding the chair, most participants 

(98.1 %) could achieve sit unsupported in a chair, 68.8 % could perform independent 

sit-to-stand from a chair with arms, and only 29.2 % could sit to stand from a chair 

without using arms, while 70.8 % were unable to complete. Third, the static balance 

found that 79.6 % of the participants could finish standing unsupported. 70.4 % of the 

participants could finish standing feet together. Only 13.1 % of the participants could 

finish standing on their toes. Moreover, only 6.9 % of the participants could complete 

tandem stands with closed eyes. 

Fourth, walking, only 15.4 % could walk independently without gait aids. At 

the same time, 84.6 % of the participants could not walk independently (18.8 % could 

not walk or needed minimal assistance or supervision, and 65. 8% walked with gait 

aids). The mean distance walked was 21.24 meters (SD = 18.92 range 0 to 50). 28.1 % 

of the participants could walk a distance of less than 5 meters. 43.8 % of the participants 

could walk a distance of 10 to 20. 28.1 % of the participants could complete the walking 

distance of 50 meters. Lastly, the dynamic balance showed that 34.6 % of the 

participants could take the walks four steps backward. 37.7 % of the participants could 

pick up a pen from the floor, and only 2.7 % could take a jump (Table 4.5). 
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Table 4.5: Frequency and percentage of the participants categorized by DEMMI 

items (N=260) 

DEMMI items  n % 

Bed 

    Bridge (0-1) 

  

- unable 
11 4.2 

- able 249 95.8 

    Roll onto side (0-1)   

- unable 
5 1.9 

- able 255 98.1 

    Lying to sitting (0-2)   

- min assist/supervision 
53 20.4 

- independent 
207 79.6 

Chair 

    Sit unsupported in chair (0-1)     

  

- unable 
5 1.9 

- 10 sec 
255 98.1 

   Sit to stand from chair (with arm) (0-2)   

- unable 9 3.5 

- min assist/supervision 72 27.7 
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DEMMI items  n % 

- independent 179 68.8 

   Sit to stand without using arm (0-1)   

- unable 
184 70.8 

- able 
76 29.2 

Statistic balance 

    Stand unsupported (0-1) 

  

- unable 53 20.4 

- 10 sec 207 79.6 

    Stand feet together (0-1)   

- unable 
77 29.6 

- 10 sec 
183 70.4 

   Stand on toes (0-1)   

- unable 226 86.9 

- 10 sec 34 13.1 

    Tandem stand with eyes closed (0-1)   

- unable 
242 93.1 

- 10 sec 
18 6.9 

Walking 

    Walking distance +/- gait aids (0-2) 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 102 

DEMMI items  n % 

- unable/5 m 
73 28.1 

- 10 m/20 m 
114 43.8 

- 50 m 
73 28.1 

    Walking independence (0-2)   

- unable/min assist/supervision 49 18.8 

- independent with gait aid 171 65.8 

- independent without gait aid 40 15.4 

Dynamic balance 

    Walks 4 steps backwards (0-1) 

  

- unable 
170 65.4 

-     able 90 34.6 

    Pick up pen from floor (0-1)   

- unable 
162 62.3 

- able 
98 37.7 

    Jump (0-1)   

- unable 
253 97.3 

- able 
7 2.7 
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The de Morton Mobility Index (DEMMI) investigated mobility in the 

participants after hip fractures surgery.  Concerning age and mobility, the mean 

DEMMI scores of ages 50-59 (x̄ = 62.39, SD = 16.54) were higher than ages 60-69 (x̄ 

= 59.10, SD = 15.05), age 70-79 (x̄ = 46.51, SD = 14.86), and age above 80 (x̄ = 40.77, 

SD = 11.36), respectively. The mean DEMMI scores of males higher than women were 

found in this study (x̄ = 55.34, SD = 18.02 vs x̄ = 45.50, SD = 14.33). The mean DEMMI 

scores in the participants with extracapsular fracture (intertrochanteric and 

subtrochanteric fracture) were lower than those with intracapsular fracture (femur neck 

fracture) (x̄ = 44.05, SD = 15.91 vs. x̄ = 49.85, SD = 15.03). Regarding the surgical 

treatment, the mean DEMMI scores in the participants after hip arthroplasty were 

higher than those who after internal fixation (total hip arthroplasty x̄ = 55.10, SD = 

14.73 vs. hemi hip arthroplasty x̄ = 47.34, SD = 14.71 vs. internal fixation x̄ = 45.35, 

SD = 16.48 (Table 4.6) 
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Table 4.6 Frequency and percentage of participants’ DEMMI score categorized by 

age, gender, types of fractures, and surgery (N=260) 

The participants’ characteristics DEMMI score 

Mean (SD) n (%) 

Age   

- 50-59 62.39 (16.54) 18 (6.9) 

- 60-69 59.10 (15.05) 49 (18.8) 

- 70-79 46.51 (14.86) 81 (31.2) 

- 80 and older 40.77 (11.36) 112 (43.1) 

Gender   

-    Male 55.34 (18.02) 53 20.4) 

-    Female 45.50 (14.33) 207 (79.6) 

Types of fractures   

-    Intracapsular fracture 49.85 (15.03) 1559.6) 

-    Extracapsular fracture 44.05 (15.91) 105 (40.4) 

Surgery   

-    Total hip arthroplasty 55.10 (14.73) 31 11.9) 

-    Hemi hip arthroplasty 47.34 (14.71) 1300) 

-    Internal fixation 45.35 (16.48) 99 (38.1) 
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 2. Descriptive characteristic of the factors  

 There were six independent variables in this study including comorbidity, 

cognitive function, social support, pain, fatigue, and sleep. The details about the 

characteristics of each study variable were shown as follows. 

Comorbidity 

Regarding comorbidities, the mean Charlson Comorbidity Index (CCI) score 

was 2.15 SD 1.67 (range 0 to 6). Most participants (82.7 %) had comorbidity. While 

17.3 % did not have a comorbidity. 20.4 % had a score of one. 29.6 % had a score of 2.  

12.7 % had a score of 3.  9.2 % had a score of 4. Moreover, 10.8 % had a score of 5 or 

more (Table 4.7). 

Table 4.7 Charlson Comorbidity score of the participants (N = 260)   

Comorbidity  n % 

No comorbidity (0 score) 45 17.3 

Having comorbidity (1-6 score) 215 82.7 

- Low comorbidity (1-2 score) 130 50.0 

- Moderate comorbidity (3-4 score) 57 21.9 

- High comorbidity (≥ 5 score) 28 10.8 

Charlson’s Comorbidity score mean = 2.15, SD = 1.67, Min = 0, Max = 6 
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Cognitive function 

 Concerning cognitive function, the average GPCOG score was 5.17 (SD = 

2.37), range from 1 to 9. Considering the participants who had GPCOG scores ranging 

from 0 to 4 in each dimension, it was found that most of them (n = 109) had problems 

with clock drawing, time orientation (n = 67), and information (n = 48). Only 5 

participants had recall or memory problems, as shown in Table 4.8. 

Table 4.8 GPCOG of the participants with cognitive impairment (N = 114)  

Dimensions of GPCOG (patients’ section) n 

Time orientation 67 

Clock drawing 109 

Information 48 

Recall 5 

 

Social support 

 The Groningen orthopedics social support (GOSSS) was scaled possible range 

from 12 to 48. The participants had good supports with GOSSS mean score equal to 

39.22 (SD = 4.80) The perceived social support score mean was 22.63 (SD = 3.37), and 

the instrumental support score mean was 16.58 (SD = 2.29), respectively (Table 4.9).    
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Table 4.9 Possible range, actual range, mean, and standard deviation of social support   

Social support Possible 

range 

Actual 

range  

Mean  SD 

  Perceived Social Support score (7 items) 7-28 15-28 22.63 3.37 

  Instrumental Support score (5 items) 5-20 7-20 16.58 2.29 

  GOSSS total score (12 items) 12-48 27-48 39.22 4.80 

 

Pain 

 In the current study, Table 4.10 and Table 4.11 showed that 81.5 % of the 

participants had pain symptoms. The mean score on pain severity was 2.74 (SD = 1.87), 

range from 0 to 7. 46.9 % of the participants experienced mild pain. 32.7 % of them 

perceived pain at moderate level. Moreover, 1.9 % of them reported pain at “worst 

pain”. Approximately one-third of the participants had more than three times a week 

for pain frequency.  

Table 4.10 Possible range, actual range, mean, and standard deviation of pain (N = 

260)  

Pain  Possible 

range 

Actual 

range  

Mean  SD 

Pain severity   0-10 0-7 2.74 1.87 

Pain frequency  0-3 0-3 1.84 1.11 
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Table 4.11 Pain score of the participants (N= 260) 

Pain n % 

Pain severity   

- No pain (0) 48 18.5 

- Mild pain (1-3) 122 46.9 

- Moderate pain (4-6) 85 32.7 

- Severe pain (7-10) 5 1.9 

Pain frequency   

- No pain frequency 48 18.5 

- once a week 38 14.6 

- twice to three times a week 82 31.5 

- more than three times a week 92 35.4 

   

Fatigue 

In the current study, nearly half of the participants (45.4%) reported fatigue with 

FSS score ≥ 4  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 109 

Table 4.12 Fatigue severity score of the participants (N = 260)  

Fatigue n %  

FSS score < 4 (no fatigue) 142 54.6 

FSS score ≥ 4 (fatigue) 118 45.4 

FSS score mean = 3.71, SD = 1.19, Min = 1, Max = 7 

 

Sleep  

 Lastly, 88.5 % of the participants complained about “poor sleep quality” (score 

≥ 5) with a mean score equal to 10.12 (SD = 4.41), range from 2 to 20. The participants 

reported sleeping on average 5.72 hours per night (SD = 1.20). 20.8 % of the 

participants slept < 5 hours per night. For seven components of sleep quality found that 

the habitual sleep efficiency components had highest mean score was 1.83 (SD = 1.07)  

 

Table 4.13 Possible range, actual range, mean, and standard deviation of sleep (N = 

260)  

Sleep Possible 

range 

Actual 

range  

Mean  SD 

Sleep components     

- Subjective sleep quality  0-3 0-3 1.46 0.59 

- Sleep latency  0-3 0-3 1.66 0.89 
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Sleep Possible 

range 

Actual 

range  

Mean  SD 

- Sleep duration  0-3 0-3 1.65 0.93 

- Habitual sleep efficiency  0-3 0-3 1.83 1.07 

- Sleep disturbances  0-3 0-3 1.21 0.42 

- Use of sleeping medication  0-3 0-3 0.94 1.25 

- Daytime dysfunction  0-3 0-3 1.38 0.88 

PSQI score total 0-21 2-20 10.12 4.41 

 

Table 4.14 Sleep quality score of the participants (N = 260)  

Sleep  n %  

PSQI score < 5 (good sleep quality) 30 11.5 

PSQI score ≥ 5 (poor sleep quality) 230 88.5 

   

  In summary, it can be concluded that the mean comorbidity score was 2.15 

(SD =1.67). The mean cognitive function score was 5.17 (SD =2.37). The mean social 

support score was 39.22 (SD = 4.80). In addition, the mean pain score was 2.74 (SD = 

1.87). The mean fatigue score was 33.39 (SD = 10.68). Moreover, the mean sleep 

score was 10.12 (SD = 4.41)   
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Table 4.15   Descriptive statistics for independent variables (N = 260) 

Variables Possible 

range 

Actual 

range  

Mean  SD 

Comorbidity 0-6 0-6 2.15 1.67 

Cognitive function 0-9 1-9 5.17 2.37 

Social support 12-48 27-48 39.22 4.80 

Pain severity 0-10 0-3 2.74 1.87 

Pain frequency 0-3 0-3 1.84 1.10 

Fatigue 9-63 9-58 33.39 10.68 

Sleep 0-21 2-20 10.12 4.41 

 

3. Testing and modification of the path model  

3.1 Model identification 

                  Identification path model was crucial since path analysis required the model 

to be over-identified. When the number of observations exceeded the number of 

parameters being estimated, the model is over-identified. If the number of observations 

equaled the number of estimated parameters, the model was called just-identified. 

Finally, the model was under-identified if the number of parameters was higher than 

the number of observations (Kline, 2011, p. 126). 

       According to Tabachnick and Fidell (2007), over-identification occurred 

when one with more data points than free parameters. The number of data points was 

{p (p+1)}/2, where p equaled the number of observed variables. In the hypothesized 

model, there were thirty-two observed variables and seventy-eight parameters. 

Therefore, the number of data points was 528 = {32(32+1)}/2. The hypothesized model 
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had 450 fewer parameters than data points. Thus, this hypothesized model was over-

identified, indicating that the path analysis could be tested in this study. 

     3.2 Model testing and model modification 

     In this step, path analysis was performed. From the hypothesized model, the 

exogenous variable was comorbidity, cognitive function, and social support.  Pain, 

fatigue, sleep, and mobility were severed as endogenous variables. The process of 

model testing was shown as follows: 

 3.2.1 The initial hypothesized model    

       In the initial hypothesized model (Figure 4.1), the researcher did not 

constrain or fix any parameter. The result showed that the model did not fit well with 

empirical data (𝜒2 (df = 450) = 1557.321, p = 0.000, 𝜒2/df = 3.460, RMSEA = .097, 

CFI = .829, TLI = .811, SRMR = .051). There were only the results of equation 𝜒2/df 

lower than 5, and SRMR lower than .08 fit indices. The others several fit indices were 

not at the acceptable level, the chi-square test was non-significant. Therefore, model 

modification was necessary.  
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Figure 4.1 The initial hypothesized model of mobility among persons with hip 

fracture after surgery 

 

3.2.2 The modification of hypothesized model 

            At this step, the researcher tried to find a new model that fitted the 

observed data by modifying the model using theoretical justifications based on model 

modification indices (MIs). In the model modification indices, the model was modified 

by using a command of fix a parameter. The researcher allowed the error term to be 

correlated by using the "with statement" in the Mplus result, fix for 78 error term. 

(APPENDIX L). An adequate assessment of statistical criteria based on information 

pooled from various fit indices was considered until the model testing yielded 

satisfaction and fit with empirical data.   
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3.2.3 The final model             

        It was found that the fit index statistics were in the acceptable range 

more than the initial and modified hypothesized models. The final model explained 

90.4% of the total variance in mobility. Model testing yielded the following results: χ2 

(df = 372) = 415.198; p =.0605; χ2 /df = 1.116; RMSEA = .021; CFI = .993; TLI = .991; 

SRMR = .036. At this step, the model fits well with the empirical data. 

 

Figure 4.2 The final model of mobility among persons with hip fracture after 

surgery 

According to Byrne (2012), there was no standard rule for stopping re-

specification the model. Thus, the researcher’s best yardsticks included (a) a thorough 

knowledge of the substantive theory, (b) an adequate assessment of statistical criteria 

based on information pooled from various indices of fit, and (c) a watchful eye on 

parsimony. In this consideration, the researcher should consider between incorporating 
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a sufficient number of parameters to yield a model that adequately represented the data 

and incorporating too many parameters to attain the best-fitting model statistically. The 

fit statistics were all at the acceptable threshold in the current model. Notably, the 

proposed modification helped improve model fit, but at this step, the model appeared 

to be parsimonious with the initial hypothesized model. Therefore, the model was 

accepted at this stage, and no further modifications were proposed. The fit indices 

comparison between the initial and final models were presented in Table 4.16. 

Table 4.16 Comparison of the goodness of fit statistics among the initial hypothesized 

model and final model of mobility among persons with hip fracture after surgery. 

Model-Fit 

criterion 

Cut-off points Initial model Final model 

χ 2  1557.321 415.198 

df  450 372 

χ 2 / df < 5.0 3.460 1.116 

p-value > .05 0.000 0.060 

CFI > .95 0. 829 0.993 

TLI > .95 0.811 0.991 

SRMR <.08 0.051 0.036 

RMSEA <.06 0.097 0.021 
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Table 4.17 Standardized path coefficients of the final model of mobility among persons 

with hip fracture after surgery (N = 260). 
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In conclusion, based on the results of the final model of this study, the path 

model of mobility among persons with hip fractures after surgery was shown in Figure 

4.3. 

 

 

Figure 4.3 The path model of mobility among persons with hip fracture after 

surgery 

 

Hypothesis testing 

The summary of hypothesis testing was shown in accordance with 

hypothesized model (Table 4.18). 

 Hypothesis 1: Comorbidity has a negative direct effect on mobility among 

persons with hip fracture. 

 The result showed that the standardized direct effect from comorbidity to 

mobility was -.033. The effect was non-statistically significant (p > .05). The empirical 

data not supported the hypothesis. 
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 Hypothesis 2: Comorbidity has an indirect effect on mobility through pain 

among persons with hip fracture. 

 The result showed that the standardized indirect effect on mobility through pain 

was .164 (p < .05). This suggested that the indirect impact of comorbidity on mobility 

was found via pain. Therefore, the empirical data supported the hypothesis. 

 Hypothesis 3: Comorbidity has an indirect effect on mobility through fatigue 

among persons with hip fracture. 

 The result showed that the standardized indirect effect on mobility through 

fatigue was .146 (p > .05). This suggested that the indirect impact of comorbidity on 

mobility was not found via fatigue. Therefore, the empirical data not supported the 

hypothesis. 

 Hypothesis 4: Cognitive function has a positive direct effect on mobility among 

persons with hip fracture. 

The result showed that the standardized direct effect from cognitive function to 

mobility was .608 (p < .01) Thus, the empirical data support the hypothesis. 

 Hypothesis 5: Cognitive function has an indirect effect on mobility through 

sleep among persons with hip fracture. 

 The result showed that the standardized indirect effect of cognitive function on 

mobility through sleep was .682 (p < .01). This suggested that the indirect impact of 

cognitive function on mobility was found via sleep. Therefore, the empirical data 

supported the hypothesis. 

 Hypothesis 6: Social support has a positive direct effect on mobility among 

persons with hip fracture. 
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 The result showed that the standardized total effect from social support to 

mobility was .109. The effect was non-statistically significant (p > .05). Therefore, it 

was concluded that this result did not support the hypothesized model. 

 Hypothesis 7: Pain has a negative direct effect on mobility among persons with 

hip fracture. 

 The result showed that the standardized direct effect from pain to mobility was  

-.182. The effect is statistically significant (p < .05). This suggested that the pain had 

directly impacted on mobility. Therefore, empirical data supported hypothesis in the 

current study. 

Hypothesis 8: Pain has an indirect effect on mobility through fatigue among 

persons with hip fracture 

 The result showed that the standardized indirect effect from pain to mobility 

through fatigue was .034 (p > .05). The pain did not have an indirectly effected on 

mobility through fatigue. Therefore, empirical data not supported the hypothesis. 

 Hypothesis 9: Sleep has a negative direct effect on mobility among persons 

with hip fracture. 

 The result showed that the standardized direct effect from sleep to mobility was           

-.854 (p < .01). The above-zero standardized regression weights represented a negative 

impact. Therefore, empirical data supported the hypothesis. 

 Hypothesis 10: Sleep has an indirect effect on mobility through fatigue among 

persons with hip fracture. 

 The result showed that the standardized indirect effect from sleep to mobility 

through fatigue was -.531 (p < .01). This suggested that sleep had indirect impacted on 
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mobility via fatigue. Furthermore, empirical data supported this hypothesis in the 

current study. 

 Hypothesis 11: Fatigue has a negative direct effect on mobility among persons 

with hip fracture. 

The result showed that the standardized total effect from fatigue to mobility was     

-.674. The effect was statistically significant (p < .01). The effect was directed. The 

above-zero standardized regression weight represented a negative impact. Therefore, it 

was concluded that the hypothesis toward the negative and direct effect from fatigue to 

mobility was supported by empirical data. 

In conclusion, the study findings also revealed that the empirical data obtained 

fully supported seven of the eleven hypotheses, while four hypotheses were rejected. 

Table 4.18 Summary of total, direct, and indirect effect of variables of mobility                    

(N = 260) 

DV 

IV 

Mobility  Pain  Fatigue  Sleep  

TE IE DE TE IE DE TE IE DE TE IE DE 

Comorbidity .247 

(1.627) 

.280* 

(1.985) 

-.033 

(-.273) 

.901** 

(30.926) 

- .901** 

(30.926) 

.216 

(1.359) 

- .216 

(1.359) 

- - - 

Comorbidity 

through pain 

- .164* 

(2.054) 

- - - - - - - - - - 

Comorbidity 

through 

fatigue 

- .146 

(1.133) 

- - - - - - - - - - 

Comorbidity 

through pain 

& fatigue 

- -.030 

(-.390) 

- - - - - - - - - - 

Cognitive 

function 

.792** 

(3.692) 

.184* 

(2.394) 

.608** 

(3.058) 

- - - - - - -.938** 

(-61.432) 

- -.938** 

(-61.432) 

Social 

support 

.109 

(.921) 

- .109 

(.921) 

- - - - - - - - - 
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DV 

IV 

Mobility  Pain  Fatigue  Sleep  

TE IE DE TE IE DE TE IE DE TE IE DE 

Pain -.148* 

(-1.983) 

.034 

(.392) 

-.182* 

(-2.114) 

- - - .050 

(.396) 

- .050 

(.396) 

- - - 

Fatigue -.674** 

(-4.923) 

- -.674** 

(-4.923) 

- - - - - - - - - 

Sleep -1.385** 

(-8.267) 

-.531** 

(-5.749) 

-.854** 

(-4.730) 

- - - .788** 

(5.235) 

- .788** 

(5.235) 

- - - 

Model fit index:  

                chi-square (n=260, df = 372) = , p = 0.0605, χ2 /df = 1.116 , RMSEA = 0.021 , CFI = 0.993, TLI = 0.991 , SRMR = 0.036  

R - SQUARE  .904 ** . 797** .887** .851** 

Noted: *p < .05, **p < .01, Value in parentheses (…) = t-value: ID = Independent variable, 

DV = Dependent variable, TE = Total effect, IE = Indirect effect, DE = Direct effect 

  

Summary 

Descriptive statistic characteristics of variables of the present study were 

described. The preliminary analysis reported that no violation about assumption of the 

path analysis occurred. The hypothesized path model of mobility among persons with 

hip fractures after surgery was tested.  The hypothesized model fitted the empirical data 

of mobility among persons with hip fracture after surgery. Some research hypotheses 

were supported by the empirical data expanding the usefulness of the model.  Finally, 

all variables in the model presented approximately 90.4% of the variance of mobility. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER V 

DISCUSSION 

 

This study aimed to describe and examine direct and indirect paths of mobility 

among persons with hip fracture after surgery. The dependent variable was mobility. 

The independent variables were comorbidity, cognitive function, social support, pain, 

fatigue, and sleep. This chapter emphasized the discussion of the study findings. The 

discussion topics contained the characteristics of the study sample and variables, the 

path model, the hypothesis testing, and the study's limitations. Also, the obtained results 

were interpreted and evaluated regarding nursing implications. The latter section in this 

chapter also provided recommendations for further study and a conclusion of the study. 

Characteristics of the participants 

           The study presented in the previous chapter revealed that the participants' age 

range was 52 to 97 years old. The mean age value was 76.0 (SD = 9.47) years old. The 

majority of the sample was female (79.6%). Mariconda et al. (2016) conducted a study 

in patients with hip fractures in Italy and found that the average age of the patients was 

78.3 years old (range 50-105). Most patients were female (77.3%). One study in Korea, 

Cho, Song and Ryu (2020) conducted a retrospective study in 283 patients with hip 

fractures and revealed that average age of the patients was 78.7 years old (SD = 7.33). 

Most patients were female (71.7%). In Thailand, Sucharitpong et al. (2019) conducted 

a cohort study on 876 patients with hip fractures and found that more than haft of the 

sample were females (71.7%) with a mean age of 78.8 (SD = 8.9) years old. Worldwide 

studies also supported that most patients with hip fractures worldwide were female and 

diagnosed at adult to older adult age (Kanis et al., 2012). This could be attributed to the 
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higher female to male ratio in the general population as age increases and lower bone 

density (BMD) in women compared with men (Sigurdsson et al., 2006; Kanis et al., 

2017).  

 This study indicated that the participants had normal BMI. The mean BMI was 

22.08 kg/m2 (SD = 3.90), similar to a previous study from Thailand, the participants' 

mean BMI was 21.70 kg/m2 (SD = 3.60) (Adulkasem et al., 2021) and the study from 

Korea, the participants' mean BMI was 21.50 kg/m2 (SD = 3.55) (Cho, Song and Ryu, 

2020) and also the study from the United States of America, the main participants were 

normal weight (67%) (Akinleye et al., 2018). 

Characteristics of the study variable 

 In the present study, seven major variables included mobility, cognitive 

function, social support, pain, fatigue, and sleep. The discussions of these variables are 

presented as follows: 

 Mobility  

      The findings in this study revealed that the mean mobility score was 47.51 

(SD = 15.63). This mean mobility scores in this study are similar to another finding in 

the previous study. de Morton et al. (2013) conducted a descriptive study of 109 patients 

with hip fractures from a rehabilitation ward in Australia. It was found that the mean 

mobility score was 48.70 (SD = 8.90). Moreover, In the current study, the mobility by 

Parker mobility scale found that the percentage of the participants who could perform 

outdoor walking and shopping decreased after hip fractures, while the percentage of the 

participants who could perform indoor walking increased, and the number of the 

participants using walking aids had increased. This finding agrees with prior studies, 
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which found that persons with hip fractures after surgery had decreased mobility 

(Hansson et al., 2015; Vochteloo et al., 2013).  

  In addition, the mean raw score of five mobility hierarchies, including bed 

(x̄ = 3.73, SD = 0.58), chair (x̄ = 2.93, SD = 0.87), static balance (x̄ = 1.70, SD = 1.06), 

walking (x̄ = 1.98, SD = 1.22), and dynamic balance (x̄ = 0.75, SD = 0.88), respectively. 

These results indicated that most participants had the highest ability in bed, followed 

by the chair, walking, static balance, and dynamic balance. Dynamic balance is the 

lowest mean score in the mobility hierarchy. The reason may be that maintaining 

balance requires coordinating from numerous sensory systems, including the vestibular, 

somatosensory, and vision systems. Their deterioration is associated with older age and 

poorer balance (Noohi et al., 2019). Most participants (93.1%) were older adults with 

impaired mobility. The physiological changes with advancing age lead to decreased 

muscle strength and balance impairments (Rantakokko, Mänty, & Rantanen, 2013). 

Partly the physiological abnormalities from hip fractures and impairments in lower-

limb muscle strength and balance performance. Moreover, most hip fractures in the 

current study are caused by falls, and from the mobility assessment of some items, such 

as jumps, the participants did not dare to do it. 

      Person with hip fractures after surgery who were older reported more 

decreased mobility compared to younger persons. This might reflect mobility changes 

associated with aging. This result was consistent with a previous study that found an 

association between age and mobility (Cary et al., 2016; Lee et al., 2014) and the 

walking independently decreased by 7% for each year of age increment (Tam, Tsang, 

and Lee, 2020). Patients with hip fractures who had low BMI (underweight) described 

lower mobility when compared with those who had normal (healthy weight) and high 
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BMI (overweight). The cause may be that patients with underweight had weaker grip 

strength and leg strength than normal weight patients, leading to poor physical function 

(Reider et al., 2013). The present study also found that the participants with hip 

fractures who had extracapsular fractures explained lower mobility when compared 

with those who had intracapsular fractures. This finding is supported by previous 

studies revealing that extracapsular fracture has been reported to be associated with 

poorer mobility outcomes than intracapsular fracture (Kristensen et al., 2010; Lee et al., 

2014). These may be explained by intertrochanteric and subtrochanteric fractures 

having a larger hidden blood loss, large edema in the fracture site, and more hip pain 

than femoral neck fractures (Kristensen., 2011). 

The hypotheses testing 

 Hypothesis 1: Comorbidity has a negative direct effect on mobility among 

persons with hip fracture. 

 This study found that comorbidity had a non-statistically significant direct effect 

on mobility (β = -.033, p > .05). The finding did not support the study's hypothesis. One 

possible explanation may be that the participants in the current study had low 

comorbidity scores (mean 2.15, SD = 1.67). After surgery, the participants may have 

received condition management, leading to controlled comorbidity. As a result, there 

may be no difference in mobility ability between the participants with no comorbidity 

and those with low or high comorbidities. For instance, the most common comorbidity 

in this study was hypertension (71.9%). Hypertension is associated with cerebral 

microvascular disease in the brain, and difficulties with mobility indicate a particular 

type of impairment that indicates damage to the frontal subcortical regions of the brain 

caused by microvascular issues. However, after surgery, they may have received 
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condition management, leading to controlled blood pressure; therefore, it does not 

affect the participants' mobility.  

 The result was different from the retrospective study of Tam et al. (2020) 

indicating that comorbidity could predict mobility. However, the result of the current 

study was consistent with the study of Promchat et al. (2015) who conducted a 

correlational study. They indicated that comorbidity had non-significant correlation 

with mobility (r = -.16; p > .05). A relational study by Klaewklong et al. (2014) also 

found that comorbidity had non-significant correlation to functional recovery (r = - .06, 

p > .05). 

 Hypothesis 2: Comorbidity has an indirect effect on mobility through pain 

among persons with hip fracture. 

 This study found that comorbidity had a positive indirectly effected on mobility 

through pain (β = .164, p < .05). Thus, this result supported the hypothesis model. The 

coefficient between comorbidity, pain, and mobility was significant. It explains the 

phenomenon of mobility among persons with hip fractures regarding 

pathophysiological issues. For instance, In the current study, there were the persons 

who had bone metastasis, the cancerous cells in persons with hip fractures originate in 

different tissues, such as the prostate and breast cancer. Tumor within the bone causes 

breakthrough pain. Cancer-induced bone pain has revealed the neurochemistry of 

cancer, such as nerve growth factor (NGF) and brain-derived neurotrophic factor 

(BDNF), that can lead to nociceptive pain. Moreover, cancer-induced acidity within the 

bone correlated with a significant increase in inflammation, contributing to neuronal 

hypersensitive states and pain (Lozano-Ondoua, Symons-Liguori, and Vanderah, 

2013). According to renal disease, pain is one of the most common symptoms among 
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persons with end-stage renal disease (Coluzzi, 2018). In this study, approximately 65% 

of persons with renal disease had musculoskeletal pain. Prior studies by Davison, 

Koncicki, and Brennan (2014) showed that musculoskeletal diseases were the main 

reason for pain in patients with renal disease. This can be explained by biochemical 

parameters such as serum uric acid and calcium x phosphate. In addition, it was 

significantly correlated with chronic musculoskeletal pain in patients with CKD (Hsu 

et al., 2014), participants experiencing pain were at a higher risk of reduced mobility 

(Salpakoski et al., 2011). 

 Hypothesis 3: Comorbidity has an indirect effect on mobility through 

fatigue among persons with hip fracture. 

This study found that comorbidity had an indirectly effected on mobility not 

through fatigue (β = .146, p > .05). Thus, this result not supported the hypothesis model.  

 Fatigue can be a symptom of heart as a result of high blood pressure. The 

study has shown that fatigue is related to the hemodynamic system (Nelesen et al., 

2008). One potential reason could be that in the present study, the participants exhibited 

low comorbidity scores (mean 2.15, SD = 1.67), with hypertension (71.9%) being the 

most prevalent comorbidity. After surgery, the participants may have received 

condition management to control comorbidities. It is possible that controlled 

comorbidity, including controlled blood pressure, did not result in fatigue symptoms 

among the participants. Consequently, comorbidity did not indirectly impact mobility, 

specifically through fatigue. This finding contrasted with the previous study conducted 

by Bennett et al. (2002), which indicated a direct relationship between comorbidity and 

physical functioning mediated by fatigue. 
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 Hypothesis 4: Cognitive function has a positive direct effect on mobility 

among persons with hip fracture. 

 This study found that cognitive function had a positive direct effect on mobility 

(β = .608, p < .01). The finding supports the study's hypothesis. Declining mobility 

from cognitive impairment can be explained because cognitive impairment is a barrier 

to the rehabilitation of older adults after hip fracture surgery (Morghen et al., 2011). 

Patients with cognitive impairment may not understand the rehabilitation process and 

weight-bearing instructions. At the same time, patients with good cognitive function 

can understand the step of rehabilitation and weight-bearing recommendation. 

Moreover, a low cognitive function was the most common reason for not obtaining 

independent mobility and not completing physiotherapy. Some of these were associated 

with difficulties in cooperating with early physiotherapy. Therefore, patients with 

cognitive impairment may be seen to have less potential, and therapists may reduce the 

intensity of rehabilitation compared to patients without cognitive impairment (Münter 

et al., 2018). On the contrary, the persons with hip fractures who had good cognitive 

function and could complete the rehabilitation session led to increased muscle strength, 

improved range of motion, enhanced flexibility, and enhanced stability. It also 

improved balance, gait, walking distance, and mobility (Hertz, & Santy-Tomlinson, 

2018). 

 The result of the study is consistent with the study of Lenze et al. (2004), which 

found that cognitive function was significantly correlated with the ability of the lower 

extremity to walk and climb stairs (p < 0.001). A prospective study by Ariza-Vega et 

al. (2017) also found that cognitive function was associated with mobility (p < 0.01). 

In addition, Mariconda et al. (2016) conducted a prospective observational cohort study 
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on patients with hip fractures after surgery. They demonstrated that cognitive scores 

markedly influenced mobility (p < 0.001). 

 Hypothesis 5: Cognitive function has an indirect effect on mobility through 

sleep among persons with hip fracture 

 In the current study, cognitive function had a positive indirectly effected on 

mobility through sleep (β = .682, p < .01). On the other hand, it was found that sleep 

mediated the relationship between cognitive function and mobility. The cognitive 

function affect sleep, which in turn limits mobility. This study's results can be explained 

by the fact that the circadian alterations in participants with cognitive impairment are 

associated with reduced overnight memory consolidation and affect sleep quality 

(Naismith et al., 2014).  

 The result of current study consistent with previous studies. They provided 

evidence for the relationship between cognitive function and sleep. For instance, the 

study of Wilckens et al. (2018) showed that sleep efficiency is one pathway associated 

with cognitive function (working memory β = 0.27, switching β = 0.31, verbal fluency 

β = 0.32, recall β = 0.21 and processing speed β = 0.17, p < 0.05) across young and 

older adults. McKinnon et al. (2014) conducted a cross-sectional study. They found that 

the patients with mild cognitive impairment demonstrated a significantly higher rate of 

sleep disturbance than those without cognitive impairment (p = .003). Cognitive 

function was significantly positively associated with sleep quality (r = .225, P = .005), 

and a significant predictor explained the variance in sleep quality (p = .007).    
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 Hypothesis 6: Social support has a positive direct effect on mobility among 

persons with hip fracture. 

 The current study revealed that social support had a non-significant direct effect 

on mobility (β = .109, p > .05). Put another way, social support did not have a direct 

effect on mobility. Surprisingly, once considering social support in each sub-scale, it 

was found that instrumental support is non-significantly correlated with mobility (r = -

.110, p > .05). It shows that participants who received care from relatives related to 

mobility activities such as providing meals, shopping, transportation, and household 

chores therefore, the participants did not have the mobility to perform those activities 

and resulting in decreased mobility. 

 Findings in the present study is consistent with the study in Brazil, and the 

developing countries are the same as Thailand. Corseuil et al. (2011) conducted a cross-

sectional study to evaluate the association between the social environment and physical 

activity in the elderly population. The study revealed that social support from relatives 

was non-significant associated with physical activity. Concerning living conditions, 

mobility problems may begin with increasing age for participants living with relatives 

before surgery. Poorer hip function prior to the fracture is associated with poorer 

functional recovery, although having previously been living with a relative or receiving 

social support is also associated with functional decline (Vergara et al., 2014). 

However, the finding in this study inconsistent with the findings of Shyu et al. (2010) 

show that social support helps persons with hip fractures have better walking and 

climbing stairs. And previous studies show that patients who were not living at home 

(with no social support) were associated with a decline in mobility (Nuotio et al., 2016).            
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 Hypothesis 7: Pain has a negative direct effect on mobility among persons 

with hip fracture.  

 Pain had a negative direct effect on mobility (β = -.182, p < .05). This study's 

results can be explained by the fact that 38% of the participants in the current study 

reported pain in the hip area (APPENDIX K4). Additionally, the patients experiencing 

pain are more susceptible to physical risks, such as limited function ability, reduced 

level of function, and decreased walking distance (Bennett et al., 2002; Brennan, 2011). 

Even during rehabilitation after hip fracture surgery, patients still experience pain and 

report discomfort during activities like hip flexion (sitting) or walking (Salpakoski et 

al., 2011). Therefore, pain significantly interferes with mobility. 

 This result is supported by previous studies showing an association between 

pain and mobility. Foss et al. (2009) conducted a prospective study that revealed 

significant negative correlations between pain and hip flexion as well as functional 

mobility (r = -0.43, p < 0.001) and walking (r = -0.36, p = 0.004). In addition, 

Salpakoski et al. (2011) conducted a cross-sectional study, demonstrating that patients 

with pain had decreased mobility in terms of walking, moving, sitting, and standing 

compared to those with less or no pain (OR = 3.5, p < 0.05). In summary, the results 

from this study indicate that pain is associated with mobility. The persons who report 

these symptoms should be assessed and monitored for potential changes in mobility. 

 Hypothesis 8: Pain has an indirect effect on mobility through fatigue 

among persons with hip fracture. 

 This study found that pain did not have an indirect effect on mobility through 

fatigue (β = .034, p > .05). Therefore, this result does not support the hypothesis model. 

The coefficient between pain, fatigue, and mobility was not significant, which explains 
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the phenomenon of mobility among persons with hip fractures from a 

pathophysiological perspective. In the current study, the persons reported low pain 

severity scores (mean 2.74, SD = 1.87) and low pain frequency (mean 1.84, SD = 1.11) 

when the pain was less intense. Consequently, it may not significantly impact fatigue 

and mobility. Additionally, a study by Løke et al. (2022) found that pain and 

psychological distress had significant direct effects on fatigue (p < .001), indicating that 

psychological distress may mediate the influence of pain on fatigue. Therefore, further 

consideration of the effects of psychological distress on fatigue in this pathway is 

considered. 

 Hypothesis 9: Sleep has a negative direct effect on mobility among persons 

with hip fracture. 

 Sleep had a negative direct effect on mobility (β = -.854, p < .05). The result of 

this study can be explained by the fact that low sleep quality is related to deterioration 

in executive functions that regulate walking variability and control walking ability 

(Clark, 2015). On the contrary, high sleep quality increases executive functions, 

resulting in better mobility. Moreover, observational studies have confirmed an 

association between low sleep quality (short sleep and sleep apnea) and increased 

inflammation, insulin resistance, and metabolic syndrome (Morselli et al., 2012; 

Punjabi & Beamer, 2007; Van Cauter, 2011). Alterations in the immunology, 

metabolic, and endocrinology systems contribute to muscle strength deterioration and 

ultimately lead to functional decline. (Barzilay et al., 2009; Ferrucci et al., 2002). 

 This finding is supported by previous studies showing that sleep was associated 

with mobility. Stenholm et al. (2010) conducted a cross-sectional study. They revealed 

that sleep disorder was associated with a decreased walking speed in older women (p = 
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0.04) and higher odds for mobility limitation (OR = 1.68, 95% CI = 1.02-2.75), and 

sleep disorder with a higher odd for mobility limitation in adult and older adult men 

(aged 55–64 years) (OR = 3.62, 95% CI = 1.40–9.37). Agmon et al. (2016) conducted 

a cross-sectional study among older adults. They found that sleep is correlated with 

walking speed (r = 0.35, p < 0.05). Bernstein et al. (2020) revealed that a poorer sleep 

quality was associated with greater gait asymmetry (β = 0.16, p < 0.05). Greater daytime 

sleepiness was associated with increased gait variability and postural control (β = 0.12, 

p < 0.05). In addition, Promchat et al. (2015) conducted a correlational study in patients 

with hip fracture after surgery. They reported that sleep correlated with mobility (r = -

.33, p < .01).  

 In sum, the results from this study provide a preliminary insight into the sleep 

quality of persons with hip fracture after surgery that sleep quality was associated with 

mobility. Persons who report these symptoms should be assessed and monitored for 

possible changes in mobility. 

 Hypothesis 10: Sleep has an indirect effect on mobility through fatigue 

among persons with hip fracture. 

 Sleep has an indirect effect on mobility through fatigue (β = -.531, p < .01). 

These findings supported the hypothesis model. Previous studies have reported that the 

community-dwelling older adults who had poor sleep had a higher fatigue score than 

those who had a good sleep (p < .001) (Goldman et al., 2008), which in turn, fatigue 

occurs in patients with hip fracture and can affect mobility (Münter et al., 2018). 

Moreover, the study supports that insomnia-related symptoms and fatigue are 

independently related to mobility limitation. The weakness or tiredness thoroughly 
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explains the association between sleeping disorders and mobility limitations (Stenholm 

et al., 2010). 

 Similarly, Hawker et al. (2010) conducted a cohort study among older people 

with osteoarthritis patients. They reported that poor sleep was significantly associated 

with greater fatigue (p = 0.0003). Sleep disturbance contributes to fatigue. It means that 

patients with poor sleep quality seem more likely to fatigue and have negatively 

affected mobility. Therefore, identifying the nature of sleep disturbances and managing 

sleep disturbances in patients is important and may reduce fatigue and enhance 

mobility. 

 Hypothesis 11: Fatigue has a negative direct effect on mobility among 

persons with hip fracture. 

 Fatigue has a negative direct effect on mobility (β = -.674, p < .01). This finding 

supported the hypothesis. In persons with hip fracture after surgery fatigue symptoms 

may occur from blood loss, poor nutrition, and low hemoglobin level, the patients with 

fatigue did not achieve independent mobility (Münter et al., 2018). Moreover, in the 

current study, the most common comorbidities of the participants were hypertension, 

diabetes, and renal disease. There are 17.7% of the persons with hip fractures have renal 

disease. They often complain that they commonly experience fatigue, especially close 

on dialysis day as a result, they have decreased mobility. Possibly because the patient 

complains that fatigue and feeling tired lead them to need hours of rest and not achieve 

physical activity (Alsen & Brink, 2013), the results of this study may point out that 

fatigue is associated with mobility. The findings in this study are harmonious with 

previous literature. For instance, Mueller-Schotte et al. (2016) reported that the patients 

(including hip fracture) who have fatigue symptoms walked shorter distances than those 
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non-fatigued (B = -39.12, p < 0.05). Folden and Tappen (2007) indicated that a 

significant negative correlation was found between fatigue and functional ability (r = -

0.65, p < 0.001).  

 In summary, the current study constructed its model based on the Theory of 

Unpleasant Symptoms and existing empirical evidence. It examined factors including 

comorbidity, cognitive function, pain, fatigue, and sleep quality. Notably, there is a lack 

of prior studies exploring a path model of mobility among persons with hip fractures 

after surgery. Therefore, the findings of this study contribute to confirming the 

consistency theory and empirical data, which explain the variance of mobility and 

verify several variables in the same model. 

 The finding is consistent with the Theory of Unpleasant Symptoms (TOUS) 

proposed by Lenz et al. (2014), which suggests that the perception of unpleasant 

symptoms, such as pain, fatigue, and sleep quality, can be influenced by physiological 

factors (comorbidity) as well as psychological factors (cognitive function). These 

factors ultimately impact performance, where mobility is considered a form of physical 

performance in the context of the TOUS. 

Implications for nursing  

 The implications of this study encompass various aspects of nursing, including 

nursing science, nursing practice, nursing education, and nursing research. These 

implications can be summarized as follows: 

Implications for nursing science   

 One of the strengths of this study is the utilization of the theoretical model of 

TOUS, proposed by Lenz et al. (2014). The application of this model provided valuable 

guidance for various aspects of the study, including the selection of concepts to be 
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investigated, the theoretical and operational definition of these concepts, and the 

direction of data analysis. Furthermore, the TOUS served as the theoretical framework 

for collecting empirical data and constructing a path model to examine the effects of 

comorbidity, cognitive function, social support, pain, fatigue, and sleep quality on 

mobility among persons with hip fracture after surgery. The TOUS is a middle-range 

theory that offers the necessary specificity for its usefulness in research and practice. 

The current study can be regarded as a test of the TOUS among persons with hip 

fractures, contributing to the development of knowledge in nursing science that change 

in mobility is a result from 

unpleasant symptoms and its influencing factors. The majority of the findings align 

with the TOUS and empirical literature, demonstrating that cognitive function and sleep 

quality enhance mobility. Comorbidity, pain, and fatigue are significant factors 

impacting mobility of persons with hip fractures after surgery. 

This study's findings confirm the practicality and feasibility of utilizing this 

model to investigate factors associated with mobility. This study has contributed new 

knowledge that explains the impact of each variable in the model on mobility in persons 

with hip fractures. Moreover, these findings provide valuable insights that can guide 

the development of interventions to promote mobility among persons with hip fracture 

after surgery. 

   Implications for nursing practice  

The present study highlights the understanding of the influence of comorbidity, 

cognitive function, pain, fatigue, sleep, and mobility among persons with hip fractures. 

The findings of this study have significant implications for nursing practice. For 

instance, gaining insight into the predictors of mobility among persons with hip 
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fractures offers valuable information that can assist nurses and other healthcare 

professionals in planning effective interventions to enhance mobility. 

In this study, sleep quality was found to have the strongest effect on mobility 

among persons with hip fractures. The results indicated that higher sleep quality could 

decrease fatigue severity and increase mobility among persons with hip fractures in the 

current study. Furthermore, good sleep quality, which is associated with improved 

executive function, contributes to better balance regulation and, consequently, 

enhanced mobility.  

Nurses and healthcare providers play a crucial role in providing essential 

assistance and care to individuals with hip fractures. Nurses, in particular, should 

prioritize implementing effective programs tailored for persons with hip fractures. 

These interventions should encompass the effective management of comorbidity, sleep, 

pain, and fatigue symptoms. Additionally, nurses should promote social support by 

encouraging them to engage in instrumental activities such as exercising, preparing 

meals independently, and performing household chores to enhance self-mobility. 

Telephone counseling provided by nurses or healthcare providers can also serve as a 

valuable source of information and support for individuals facing health challenges in 

the community. 

Implications for nursing education  

Nowadays, healthcare providers know mobility is crucial for ensuring quality 

care among persons with hip fractures after surgery. Sustaining and promoting mobility 

in these persons can pose a challenge for nurses. This study has provided valuable 

insights into the predictors of mobility among persons with hip fractures after surgery, 

which can assist nurses in enhancing strategies for sustaining and promoting mobility 
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in this population. Nurse educators can utilize these findings to introduce new 

perspectives and approaches in teaching and learning about promoting mobility in 

persons with hip fractures after surgery. Nurses educator should be teaching about 

providing appropriate management for persons with comorbidity and poor cognitive 

function and intervene in pain, fatigue, and poor sleep quality to enhance mobility. 

Nursing students should be trained to investigate and critically analyze all the relevant 

issues about mobility among persons with hip fractures after surgery. 

Implications for nursing research  

The current study is the first to examine the influence of comorbidity, cognitive 

function, social support, pain, fatigue, and sleep on mobility among persons with hip 

fractures after surgery. The findings of this study will serve as a valuable reference for 

developing interventions aimed at exploring and promoting mobility in this specific 

population group. For instance, the developing intervention program will include 

nursing interventions for pain and fatigue management, an enhanced sleep quality 

program for persons with hip fractures, and a multidisciplinary intervention program to 

improve mobility in persons with cognitive impairment following a hip fracture. Given 

that this study was conducted in three health regions of Thailand, the significant 

associations observed among the central concepts proposed in the model suggest the 

need for further investigations across all thirteen health regions. 

Implications for healthcare policy 

Persons with hip fractures after surgery require continuous care throughout their 

disease trajectories due to the various symptoms and influencing factors that can impact 

their mobility. It is essential to establish an effective rehabilitation referral system for 

persons with hip fracture within the healthcare system and propose it to healthcare 
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policymakers. Healthcare providers should advocate for policymakers to develop an 

action plan that supports the seamless transition of care for persons with hip fracture 

from the secondary and tertiary care system to home care, particularly those after 

surgery. Additionally, healthcare providers in the primary, secondary, and tertiary care 

systems should coordinate their efforts in providing comprehensive care for persons 

with hip fractures after surgery. 

The findings from the current study suggest that sleep, pain, fatigue symptoms, 

comorbidity, and cognitive function have an impact on mobility. Hip fractures are a 

significant health issue in Thailand. The primary goal of care for persons with hip 

fractures is to maintain or improve mobility. Therefore, policymakers, especially the 

Ministry of Public Health (MOPH), are key to formulating and implementing 

Thailand's healthcare policies and public health programs. They must carefully consider 

various variables, including comorbidity, cognitive function, pain, fatigue, and sleep 

quality, influencing mobility when developing an action plan to enhance mobility 

among persons with hip fractures after surgery. 

Limitations of the study 

1. Generalizations of this study should be approached with caution due to 

several reasons. Firstly, the participants were recruited from three specific health 

regions in Thailand, which may limit the generalizability of the findings to other 

regions. For instance, it should be noted that approximately 90% of the participants 

identified as Buddhist, whereas there is a significant population of approximately three 

million Muslims residing in the southern regions near the border with Malaysia. 

Therefore, careful consideration should be given when applying the implications of the 

findings to this particular group.  
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Secondly, it is important to acknowledge that the participants were recruited 

from the outpatient department, which means that some frail individuals with hip 

fractures may not have visited the outpatient department due to the inconvenience of 

traveling to the hospital. Thus, generalizing the findings to this specific subgroup 

should be approached cautiously. 

2. The measurement issue should be approached with caution due to the use of 

different scales for measuring pain severity and frequency. Pain severity was measured 

on an 11-point rating scale, while pain frequency was measured using a three-point 

Likert scale. As a result, the total scores could not be directly combined. To address 

this, the researcher had to convert the pain severity and frequency scores into standard 

scores (z-scores). Future studies should consider selecting a measurement approach that 

allows pain severity and frequency to be measured on the same scale for better 

interpretation. 

3. The issue of confounding variables should be approached with caution for 

several reasons. Firstly, concerning age and mobility, there were observed variations in 

the mean mobility scores across different age groups. Specifically, older persons had 

lower mobility scores compared to younger persons. This suggests that age could be a 

factor influencing mobility. However, it is important to note that age was not the 

primary focus of this study. Future studies should consider including age as an 

independent variable in the model to explicitly examine the effect of age on mobility 

and further clarify its impact. 

Secondly, the duration of time after surgery and its potential impact on mobility 

is worth considering. It is important to note that the subjects in this study had varying 

durations after surgery, which could influence their mobility. However, it is crucial to 
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highlight that the primary focus of this study was not on the duration after surgery. For 

future studies, it is recommended to include the duration after surgery as an independent 

variable in the model. This would allow for a specific examination of the effect of 

duration after surgery on mobility and provide further clarity on its impact.  

Thirdly, variations in mean mobility scores were observed among the fracture 

groups when considering different types of fractures and their impact on mobility. 

Especially persons with extracapsular fractures had lower mobility scores than those 

with intracapsular fractures. This suggests that the type of fracture could influence 

mobility. However, it is essential to note that the primary focus of this study was not 

on fracture types. Future studies should consider including fracture types as an 

independent variable in the model to explicitly examine their effect on mobility and 

further explain their impact. 

Recommendations for future research  

1. This study was an exploratory study conducted among Thai persons with hip 

fractures after surgery and were followed up within the 3rd to 12th-month post-surgery 

period. The participants were recruited from outpatient departments in public hospitals 

across Thailand. According to the evidence, it has been indicated that mobility 

following a hip fracture is significantly impaired for a period of 1-2 years (Dyer et al., 

2016). Therefore, future studies should be conducted to validate the findings on 

mobility in Thai persons with hip fractures beyond the 1-year mark in different settings, 

such as the community among persons who did not visit the hospital for follow-up. 

2.  Since this study collected data at a single time point, a longitudinal study 

was needed to assess the changes in comorbidity, cognitive function, pain, fatigue, 

sleep, and mobility among persons after hip surgery over time. 
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3.  Further studies should be conducted to replicate the present study's findings 

in various settings and with large sample sizes, employing random sampling techniques. 

This will enhance the generalizability of the results. Additionally, subgroup analyses 

should be performed when testing the proposed model, comparing different age groups, 

duration after surgery and various fracture or surgery types. This approach will increase 

the trustworthiness and reliability of the tested model 

4.  A nursing intervention study to promote mobility among persons with hip 

fracture after surgery should be developed and tested. The rehabilitation program 

should be initiated as soon as possible, particularly for persons with comorbidity and 

poor cognitive function. It should incorporate interventions to enhance sleep, manage 

fatigue, provide effective pain therapy, and promote perceived social support from 

family members and significant others. These interventions will help increase the level 

of mobility among persons with hip fractures after surgery. 
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ข้อความใดที่อ่านแล้วไม่เข้าใจหรือไม่ชัดเจน โปรดสอบถามเพ่ิมเติมกับผู้วิจัยได้ตลอดเวลา ผู้วิจัยจะ

อธิบายจนกว่าท่านจะเข้าใจอย่างชัดเจน 

 1. ความเป็นมา เหตุผลและวัตถุประสงค์ของโครงการวิจัย  

 อุบัติการณ์ของผู้ป่วยกระดูกสะโพกหักมีจ านวนเพ่ิมข้ึน ผู้ป่วยกระดูกสะโพกหักประมาณ 80-

90% ต้องรับเข้าในโรงพยาบาลเพ่ือรักษาโดยการผ่าตัด การรักษามีวัตถุประสงค์เพ่ือให้ผู้ป่วยกลับมา

ใช้ชีวิตได้ตามปกติ หรือใกล้เคียงปกติมากที่สุด อย่างไรก็ตามพบว่าผู้ป่วยกระดูกสะโพกหักท่ีได้รับการ

ผ่าตัดมีปัญหาการเคลื่อนไหวลดลงและผู้ป่วยบางรายไม่สามารถกลับไปเคลื่อนไหวได้เหมือนเดิมก่อน

กระดูกหัก จากการศึกษาพบว่ามีหลายปัจจัยที่มีความสัมพันธ์กับการเคลื่อนไหวของผู้ป่วย ได้แก่ โรค

ร่วม การท าหน้าที่ด้านการรู้คิด การสนับสนุนทางสังคม อาการปวด อาการเหนื่อยล้า และคุณภาพ

การนอนหลับ ในประเทศไทย การศึกษาเกี่ยวกับการเคลื่อนไหวของผู้ป่วยกระดูกสะโพกหักที่ได้รับ

การผ่าตัดมีน้อยมาก การศึกษาส่วนใหญ่มุ่งเน้นไปที่ภาวะแทรกซ้อน พฤติกรรมการดูแลตนเอง และ

กิจกรรมการใช้ชีวิตประจ าวันของผู้ป่วย  ดังนั้น การศึกษานี้จะท าให้เห็นความเชื่อมโยงระหว่างปัจจัย

ต่าง ๆ ต่อการเคลื่อนไหวให้มีความชัดเจนขึ้น 
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 วัตถุประสงค์ของโครงการวิจัย งานวิจัยนี้มีวัตถุประสงค์หลัก เพ่ือศึกษาความสัมพันธ์ทั้ง

ทางตรงและทางอ้อมของโรคร่วม การท าหน้าที่ด้านการรู้คิด การสนับสนุนทางสังคม อาการปวด 

อาการเหนื่อยล้า คุณภาพการนอนหลับ ต่อการเคลื่อนไหวของผู้ป่วยกระดูกสะโพกหักภายหลังได้รับ

การผ่าตัด 

2. ท่านจะได้รับเอกสารนี้ 1 ชุด เพ่ืออ่านและปรึกษาหารือกับญาติพ่ีน้อง เพ่ือน หรือแพทย์ที่
ท่านรู้จัก ให้ช่วยตัดสินใจว่าควรจะเข้าร่วมโครงการวิจัยนี้หรือไม่ การเข้าร่วมในโครงการวิจัยครั้งนี้
จะต้องเป็นความสมัครใจของท่าน ไม่มีการบังคับหรือชักจูง ถึงแม้ท่านจะไม่เข้าร่วมในโครงการวิจัย  
 โปรดอย่าลงลายมือชื่อของท่านในเอกสารนี้จนกว่าท่านจะแน่ ใจว่ามีความประสงค์จะเข้าร่วมใน
โครงการวิจัยนี้ ค าว่า “ท่าน” ในเอกสารนี้ หมายถึงผู้เข้าร่วมโครงการวิจัยในฐานะเป็นอาสาสมัครใน 
โครงการวิจัยนี้ หากท่านเป็นผู้แทนโดยชอบธรรมตามกฎหมายของผู้ที่จะเข้าร่วมในโครงการวิจัย 
และลงนามแทนในเอกสารนี้ โปรดเข้าใจว่า “ท่าน” ในเอกสารนี้หมายถึงผู้เข้าร่วมในโครงการวิจัย
เท่านั้น 

 3. รายละเอียดของผู้เข้าร่วมการวิจัยและคุณสมบัติ  โครงการวิจัยนี้ท าการศึกษากับผู้ป่วย

กระดูกสะโพกหักหลังได้รับการผ่าตัดจ านวน 316 คนจาก 4 โรงพยาบาล โดยเป็นผู้ป่วยจาก โรงพยาบาลศิริราช 

จังหวัดกรุงเทพมหานคร จ านวน 141 ราย โรงพยาบาลวชิรพยาบาล จังหวัดกรุงเทพมหานคร จ านวน 119 คน 

(รวมการทดสอบเครื่องมือ)  โรงพยาบาลสิงห์บุรี จังหวัดสิงห์บุรี จ านวน 12 คน  โรงพยาบาลกระทุ่มแบน 

จังหวัดสมุทรสาคร จ านวน 44 คน  ผู้ที่สามารถมีส่วนร่วมในการวิจัยและเข้าร่วมโครงการได้ต้องเป็นผู้ป่วย

กระดูกสะโพกหักหลังได้รับการผ่าตัด ที่มีอายุ 50 ปีขึ้นไป ที่มาตรวจ ณ ห้องตรวจผู้ป่วยนอกออร์โธปิดิกส์ 

ห้องตรวจกายภาพบ าบัด ท่านสามารถสื่อสารภาษาไทยได้   ท่านไม่สามารถเข้าร่วมโครงการได้หากท่านมี

ภาวะคุกคามถึงชีวิต เช่น กล้ามเนื้อหัวใจตาย มีประวัติเป็นโรคที่ส่งผลต่อความสามารถในการรู้คิดบกพร่อง 

4. การคัดกรองผู้มีส่วนนร่วมในการวิจัย การศึกษานี้ไม่มีการคัดกรองผู้มีส่วนร่วมในการวิจัย

หาก ท่านไม่ยินดีเข้าร่วมโครงการวิจัย ท่านจะไม่ถูกขอให้ตอบแบบสอบถามใด ๆ ผู้วิจัยจะเปิดโอกาส

ให้ท่านสอบถามถึงปัญหาสุขภาพของท่านโดย ผู้วิจัยจะให้ค าแนะน าเกี่ยวกับการดูแลปัญหาสุขภาพ

เหล่านั้นตามความเหมาะสม หากสภาวะของท่านสมควรได้รับค าแนะน าหรือช่วยเหลือต่อไป ผู้วิจัยจะ

ประสานพยาบาลประจ าหน่วยเพื่อให้ค าแนะน าและให้การช่วยเหลือท่าน 

 5. ในการเข้าร่วมงานวิจัย หากท่านตัดสินใจที่จะเข้าร่วมโครงการ สิ่งที่ จะขอให้ท่านปฏิบัติ

ต่อไปคือการตอบแบบสอบถามครั้งเดียว จ านวน 7 ชุด ประกอบด้วย แบบสอบถามข้อมูลส่วนบุคคล 

แบบสอบถามโรคร่วม แบบประเมินสภาวะการรู้คิด แบบสอบถามการสนับสนุนทางสังคม 

แบบสอบถามอาการเหนื่อยล้าแบบสอบถามอาการปวด แบบสอบถามการนอนหลับ จ านวนประมาณ 

70 ข้อ ใช้เวลาประมาณ 30 นาทีและทดสอบการเคลื่อนไหวของท่าน โดยแบบประเมินการเคลื่อนไหว 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 227 

ในห้องที่จัดเตรียมไว้ซึ่งมีเตียงนอนผู้ป่วย เก้าอ้ีที่มีพนักพิง โถงทางเดินยาวประมาณ 10-15 เมตร ซึ่ง

การประเมินการเคลื่อนไหวจะเริ่มต้นด้วยการเคลื่อนไหวบนเตียง ได้แก่ การท าท่าสะพาน การพลิ ก

ตะแคงตัว การนอนและลุกนั่ง การเคลื่อนไหวบนเก้าอ้ี ได้แก่ การนั่งบนเก้าอ้ี การนั่งและยืนจากเก้าอ้ี 

การยืน ได้แก่ การยืนทรงตัว การยืนเท้าชิด การยืนบนปลายเท้า การเดิน ได้แก่ การเดินโดยใช้และ/

หรือไม่ใช้เครื่องช่วยเดิน และการทรงตัว ได้แก่ การก้มหยิบของ การเดินถอยหลัง และการกระโดด 

โดยใช้เวลาประมาณ 15 นาที  ซึ่งการสัมภาษณ์และการประเมินการเคลื่อนไหวครั้งนี้ใช้เวลารวม

ทั้งสิ้นประมาณ 30 – 45 นาที ซึ่งผู้วิจัยเป็นผู้สัมภาษณ์และประเมินการเคลื่อนไหวด้วยตนเอง 

 6. เนื่องจากในแบบสอบถามข้อมูลส่วนบุคคล มีข้อมูลบางส่วน ได้แก่ ชนิดของกระดูกหัก 

ชนิดของการผ่าตัด ปริมาณการเสียเลือดระหว่างผ่าตัด และจ านวนวันนอนโรงพยาบาลที่ผู้วิจัยต้องใช้

ข้อมูลจากเวชระเบียนแฟ้มประวัติของท่าน โดยผู้วิจัยจะท าหนังสือขออนุญาตใช้ข้อมูลจากเวช

ระเบียนแฟ้มประวัติจากจุฬาลงกรณ์มหาวิทยาลัย ถึงผู้อ านวยการโรงพยาบาล และขออนุญาตท่าน

เพ่ือเข้าถึงข้อมูลดังกล่าวก่อนเก็บรวมรวมข้อมูล 

 7. ความเสี่ยง/อันตราย และความไม่สะดวกต่าง ๆ ที่อาจเกิดขึ้นจากการเข้าร่วมการวิจัย 

เนื่องจากโครงการวิจัยนี้ส่วนใหญ่เป็นการตอบแบบสอบถาม จึงมีความเสี่ยงเพียงเล็กน้อย เช่น 

เสียเวลา นอกจากนี้ความเสี่ยงจากการประเมินการเคลื่อนไหว เช่น อาการหน้ามืด คล้ายเป็นลม ทั้งนี้

ผู้วิจัยซึ่งเป็นผู้เก็บข้อมูลด้วยตนเองได้ให้ความระมัดระวังเป็นพิเศษ โดยการอยู่ใกล้ชิดผู้ป่วย

ตลอดเวลา และมีการประเมินความเสี่ยงโดยวัดสัญญาณชีพก่อนให้ท่านท าการประเมินการเคลื่อนไหว 

อย่างไรก็ตามท่านมีสิทธิที่จะปฏิเสธการตอบแบบสอบถาม รวมทั้งการประเมินการเคลื่อนไหวและ

สามารถถอนตัวจากการศึกษาได้หากมีความรู้สึกไม่สุขสบายใจในการที่จะตอบแบบสอบถามและ

ประเมินการเคลื่อนไหวได้ตลอดเวลาที่ท่านต้องการ และหากท่านรู้สึกมีอาการผิดปกติในการตอบ

แบบสอบถามและประเมินการเคลื่อนไหว ผู้วิจัยจะหยุดการเก็บรวบรวมข้อมูลและประสานพยาบาล

ประจ าหน่วยเพื่อช่วยเหลือท่านทันที 

 8. ประโยชน์ในการเข้าร่วมการวิจัย เนื่องจากโครงการวิจัยนี้เป็นการศึกษาความสัมพันธ์ท่าน

จะได้รับการประเมินการเคลื่อนไหวจากการเข้าร่วมการวิจัย นอกจากนี้ประโยชน์จากการศึกษานี้ คือ 

ผลการศึกษานี้จะช่วยให้บุคลากรด้านสุขภาพ เห็นภาพรวมของการเคลื่อนไหวในผู้ป่วยกระดูกสะโพก

หักหลังได้รับการผ่าตัด  ช่วยให้บุคลากรด้านสุขภาพประเมิน ติดตาม และระบุผู้ป่วยที่มีความเสี่ยงต่อ

การเสื่อมถอยในการเคลื่อนไหวได้ตั้งแต่ระยะเริ่มแรก  และเพ่ือน าข้อค้นพบไปสร้างโปรแกรมที่

เฉพาะเจาะจงตอ่การเคลื่อนไหวของผู้ป่วยกระดูกสะโพกหักหลังได้รับการผ่าตัด 
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 9. ข้อมูลที่เกี่ยวข้องกับผู้มีส่วนร่วมในการวิจัยจะเก็บเป็นความลับ โครงการวิจัยนี้จะไม่มี
การเปิดเผยชื่อ – นามสกุลของท่าน ต่อสาธารณะเป็นรายบุคคล ผู้วิจัยจะใช้รหัสแทนชื่อ ข้อมูลที่ได้
จากการตอบแบบสอบถาม การประเมินการเคลื่อนไหว และบันทึกทางการแพทย์ จะถูกเก็บไว้เป็น
ความลับ ผู้วิจัยจะตีพิมพ์ รายงานผลการศึกษา และน าเสนอเป็นภาพรวม  

 10. เมื่อเสร็จสิ้นการวิจัยแล้วข้อมูลที่เกี่ยวข้องกับตัวท่านจะถูกท าลาย โดยผู้ วิจัยจะท าลาย

กระดาษท่ีเป็นแบบสอบถามและแบบประเมินโดยใช้เครื่องท าลายเอกสาร และท าลายข้อมูลไฟล์อิเลก

ทรอนิกส์ที่บันทึกไว้ในคอมพิวเตอร์ทั้งหมดด้วยตนเอง 

 11. โครงการวิจัยนี้ไม่มีค่าใช้จ่ายที่ท่านต้องรับผิดชอบ และไม่มีค่าตอบแทนให้ท่านที่เข้าร่วม

การวิจัย ทั้งนี้ผู้เข้าร่วมในการวิจัยจะได้รับปากกาที่มีสัญลักษณ์จุฬาลงกรณ์มหาวิทยาลัยเพ่ือเป็นการ

ขอบคุณส าหรับการเข้าร่วมการวิจัย นอกจากนี้ผู้วิจัยจะมีการให้ข้อมูลความรู้ที่เป็นประโยชน์ต่อผู้ป่วย 

เช่น ประโยชน์ของการเคลื่อนไหว เพ่ือช่วยให้ร่างกายมีความคล่องตัว กล้ามเนื้อแข็งแรงขึ้น ป้องกัน

การหกล้ม ป้องกันการติดเตียงและการติดเชื้อทางเดินหายใจ เป็นต้น 

 12. การเข้าร่วมการวิจัยเป็นโดยสมัครใจ ท่านสามารถปฏิเสธที่จะเข้าร่วมหรือถอนตัวจาก

การวิจัยได้ทุกขณะ โดยไม่ต้องให้เหตุผล ไม่ว่าท่านจะเข้าร่วมการวิจัยครั้งนี้หรือไม่ท่านยังคงได้รับการ

พยาบาลตามปกติ การปฏิเสธที่จะเข้าร่วมหรือถอนตัวจากการวิจัยจะไม่มีผลใด ๆ ต่อการรักษาหรือ

การพยาบาลที่ท่านได้รับอยู่ 

 13. หากท่านมีข้อสงสัยที่จะสอบถามเกี่ยวกับการวิจัย ท่านสามารถติดต่อ นางสาวชนิภา 

ยอยืนยง 094-4651419 หรือตามท่ีอยู่ที่ได้ให้ไว้ข้างต้นได้ตลอด 24 ชั่วโมง 

 14.  หากได้รับการปฏิบัติไม่ตรงตามข้อมูลดังกล่าวสามารถร้องเรียนได้ที่ คณะกรรมการ

พิจารณาจริยธรรมการวิจัยในคน กลุ่มสหสถาบัน ชุดที่ 1 จุฬาลงกรณ์มหาวิทยาลัย 254 อาคาร

จามจุรี 1 ชั้น 2 ถนนพญาไท เขตปทุมวัน กรุงเทพฯ 10330 โทรศัพท์ 0-2218-3202, 0-2218-3049                    

E-mail: eccu@chula.ac.th 
  

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 229 

หนังสือแสดงเจตนายินยอมเข้าร่วมการวิจัย (Informed Consent) 

ข้าพเจ้า (นาย, นาง, นางสาว)....................................................................................................................... 

ได้รับทราบโครงการวิจัยเร่ือง “การวิเคราะห์โมเดลเชงิเสน้ทางของการเคลื่อนไหวของผูป้่วยกระดูกสะโพกหัก

ภายหลังได้รบัการผา่ตดั”                                                 วันที่ลงนาม ……...……/……………/…………… 

 ก่อนที่จะลงนามในใบยินยอมให้ท าการวิจัยนี้ ข้าพเจ้าได้รับการอธิบายจากผู้วิจัยชื่อนางสาว ชนิภา 

ยอยืนยง นิสิต ปริญญาเอก คณะพยาบาลศาสตร์จุฬาลงกรณ์มหาวิทยาลัย สถานที่ติดต่อคณะพยาบาล

ศาสตร์จุฬาลงกรณ์มหาวิทยาลัย โทรศัพท์ติดต่อ 094-4651419 ถึงวัตถุประสงค์ของการวิจัย วิธีการวิจัย 

ความเสี่ยง อันตราย หรืออาการที่อาจเกิดขึ้น จากการวิจัย รวมทั้งประโยชน์ที่คาดว่าจะเกิดขึ้นจากการวิจัย

เรื่อง “การวิเคราะห์โมเดลเชิงเส้นทางของการเคลื่อนไหวของผู้ป่วยกระดูกสะโพกหักภายหลังได้รับการ

ผ่าตัด” และมีความเข้าใจดีแล้ว 

 ผู้วิจัยรับรองว่าจะตอบค าถามที่ข้าพเจ้าสงสัยด้วยความเต็มใจและไม่ปิดบัง จนข้าพเจ้าพอใจ 

 ข้าพเจ้าเข้าร่วมในโครงการวิจัยนี้ด้วยความสมัครใจ โดยปราศจากการบังคับหรือชักจูง 

 ข้าพเจ้ามีสิทธิที่จะบอกเลิกการเข้าร่วมในโครงการวิจัยเมื่อใดก็ได้และการบอกเลิกนี้จะไม่มีผลต่อ

การรักษา พยาบาลที่ข้าพเจ้าจะพึงได้รับในปัจจุบันและในอนาคต 

 ผู้วิจัยรับรองว่าจะเก็บข้อมูลเกี่ยวกับตัวข้าพเจ้าเป็นความลับ และจะเปิดเผยเฉพาะในรูปของสรุป

ผลการวิจัยโดย ไม่มีการระบุชื่อนามสกุลของข้าพเจ้า การเปิดเผยข้อมูลเกี่ยวกับตัวข้าพเจ้าต่อหน่วยงานต่าง 

ๆ ที่เก่ียวข้อง จะกระท าด้วยเหตุผลทางวิชาการเท่านั้น 

 ผู้วิจัยรับรองว่าหากเกิดอันตรายใด ๆ จากการวิจัย ข้าพเจ้าจะได้รับการรักษาพยาบาลและได้รับ

ค่าชดเชย ตามที่ระบุในเอกสารชี้แจงข้อมูลแก่ผู้เข้าร่วมโครงการวิจัย 

 ข้าพเจ้าจะได้รับเอกสารชี้แจงและหนังสือยินยอมที่มีข้อความเดียวกันกับที่นักวิจัยเก็บไว้เป็น

ส่วนตัวข้าพเจ้าเอง 1 ชุด 

 ข้าพเจ้าได้อ่านข้อความข้างต้นแล้ว มีความเข้าใจดีทุกประการ และลงนามในใบยินยอมด้วยความ
เต็มใจ  

ลงชื่อ............................................................. 
(............................................................) 

                   ผู้เข้าร่วมการวิจัย 
โทรศัพท์....................................................... 

ลงชื่อ............................................................. 
(............................................................) 

                 ผู้ด าเนินโครงการวิจัย 
โทรศัพท์....................................................... 

ลงชื่อ............................................................. 
(............................................................) 

                         พยาน 
โทรศัพท์....................................................... 

ลงชื่อ............................................................. 
(............................................................) 

                           พยาน 
โทรศัพท์...................................................... 
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APPENDIX G 

APPROVAL OF ETHICAL REVIEW COMMITTEE 
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APPROVAL OF THE COMMITTEE BOARDS 

 

1. The Research Ethics Review Committee for Research Involving Human 

Research Participants, Group 1, Chulalongkorn University. 

2. The Institutional Review Board of the Faculty of Medicine Vajira Hospital. 

3. The Human Research Ethics Committee of Krathumbaen Hospital.  

4. The Human Research Ethics Committee of Singburi Hospital. 

5. The Institutional Review Board, Royal Thai Army Medical Department. 
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APPENDIX H 
MEASUREMENT MODEL TESTING 
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APPENDIX H1 

Charlson’s Comorbidity Index (CCI) measurement model 

 

 

 

Chi-Square (df = 1) = 1.275, p = 0.2588., χ2 /df = 1.275, CFI = .999, TLI = 

.996, RMSEA = .033, SRMR = .014, p < .01. 
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Fit indices of the Charlson Comorbidity Index (CCI) 

Syntax used for analysis confirmatory factor analysis of the CCI 

INPUT INSTRUCTIONS 

 TITLE: CFA COMBID MODEL 

   DATA:  

FILE 

IS"C:\finalPathmobility\01datacfacombid.txt"; 

      TYPE IS CORRELATION; 

      NOBSERVATION ARE 100; 

   VARIABLE:    

NAMES ARE X1 X2 X3; 

          USEVARIABLES ARE X1 X2 X3; 

  MODEL:       

COMBID BY X1 X2 X3; 

                X1@0.39; 

                 X2@0.38; 

                  X3@0.37; 

                   X3 WITH X1; 

                   X2 WITH X1; 

   OUTPUT: SAMPSTAT MODINDICES (0) STANDARDIZED; 
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Printout of final model testing of the CCI 

MODEL FIT INFORMATION 

 

Number of Free Parameters           5                  

 

Chi-Square Test of Model Fit 

 

          Value                            1.275 

          Degrees of Freedom                   1 

          P-Value                         0.2588 

 

RMSEA (Root Mean Square Error Of Approximation) 

 

          Estimate                         0.033 

 

CFI/TLI 

 

          CFI                              0.999 

          TLI                              0.996 

 

SRMR (Standardized Root Mean Square Residual) 

 

          Value                            0.014 
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APPENDIX H2 

The General Practitioner Assessment of Cognition (GPCOG) measurement 

model 

 

 

 

Chi-Square (df = 1) = 1.547, p = .2136, 𝜒2/df = 1.547, CFI = .999, TLI = .991, 

RMSEA = .046, SRMR = .010). p < .01 
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Fit indices of the cognitive function questionnaire 

Syntax used for analysis confirmatory factor analysis of the GPCOG 

INPUT INSTRUCTIONS 

 TITLE: CFA COG MODEL 

    DATA:  

FILE IS "C:\finalPathmobility\02datacfacog.txt"; 

      TYPE IS CORRELATION; 

      NOBSERVATION ARE 100; 

   VARIABLE:  

NAMES ARE X4 X5 X6 X7; 

      USEVARIABLES ARE X4 X5 X6 X7; 

   ANALYSIS:  

TYPE IS GENERAL; 

      ESTIMATOR IS ML; 

      ITERATIONS = 1000; 

      CONVERGENCE = 0.00005; 

   MODEL:  

COG BY X4 X5 X6 X7; 

      X5 WITH X4; 

 

   OUTPUT:  SAMPSTAT MODINDICES (0) STANDARDIZED; 
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Printout of final model testing of the GPCOG 

 

MODEL FIT INFORMATION 

 

Number of Free Parameters                       9 

 

Chi-Square Test of Model Fit 

 

          Value                              1.547 

          Degrees of Freedom                     1 

          P-Value                           0.2136 

 

RMSEA (Root Mean Square Error Of Approximation) 

 

          Estimate                           0.046 

CFI/TLI 

 

          CFI                                0.999 

          TLI                                0.991 

 

SRMR (Standardized Root Mean Square Residual) 

 

          Value                              0.010 
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APPENDIX H3 

Groningen Orthopedic Social Support Scale (GOSSS) measurement model 

 

 

 

Chi-Square (df=1) = 1.023; p = 0.3117; 𝜒2 /df = 1.023; CFI = 1.000; TLI = 

1.000; RMSEA = 0.009; and SRMR = 0.016, p < .01. 
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Fit indices of the social support questionnaire 

Syntax used for analysis confirmatory factor analysis of the GOSSS 

INPUT INSTRUCTIONS 

   TITLE: CFA SOSUP MODEL 

   DATA:  

FILE IS 

“C:\finalPathmobility\03datacfasosup.txt"; 

      TYPE IS CORRELATION; 

      NOBSERVATION ARE 100; 

   VARIABLE:        

NAMES ARE X8 X9; 

          USEVARIABLES ARE X8 X9; 

   MODEL:           

SOSUP BY X8 X9; 

X8@0.35; 

          X9@0.34; 

   OUTPUT: SAMPSTAT MODINDICES (0) STANDARDIZED; 
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Printout of final model testing of the GOSSS 

MODEL FIT INFORMATION 

 

Number of Free Parameters                       2 

 

Chi-Square Test of Model Fit 

 

          Value                              1.023 

          Degrees of Freedom                     1 

          P-Value                           0.3117 

 

RMSEA (Root Mean Square Error Of Approximation) 

 

          Estimate                           0.009 

           

CFI/TLI 

 

          CFI                                1.000 

          TLI                                1.000 

 

SRMR (Standardized Root Mean Square Residual) 

 

          Value                              0.016 
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APPENDIX H4 

The Pittsburgh Sleep Quality Index (PSQI) measurement model 

 

 
 

Chi-Square (df = 12) = 17.517, p = .1311; 𝜒2 /df = 1.459, CFI = .994, TLI = 

.989, RMSEA = .042, SRMR = .025, p < .01. 
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Fit indices of the social support questionnaire 

Syntax used for analysis confirmatory factor analysis of the PSQI 

INPUT INSTRUCTION 

TITLE: CFA SLEEP MODEL 

     DATA: 

FILE IS 

"C:\finalPathmobility\05datacfasleep.txt"; 

      TYPE IS CORRELATION; 

      NOBSERVATION ARE 100; 

   VARIABLE: 

NAMES ARE Y3 Y4 Y5 Y6 Y7 Y8 Y9; 

USEVARIABLES ARE Y3 Y4 Y5 Y6 Y7 Y8 Y9; 

   ANALYSIS: 

      TYPE IS GENERAL; 

      ESTIMATOR IS ML; 

      ITERATIONS = 1000; 

      CONVERGENCE = 0.00005; 

   MODEL: 

SLEEP BY Y3 Y4 Y5 Y6 Y7 Y8 Y9; 

     Y5 WITH Y4; 

     Y9 WITH Y8; 

   OUTPUT: SAMPSTAT MODINDICES (0) STANDARDIZED; 
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Printout of final model testing of the PSQI 

MODEL FIT INFORMATION 

 

Number of Free Parameters                       16 

 

Chi-Square Test of Model Fit 

 

          Value                             17.517 

          Degrees of Freedom                    12 

          P-Value                           0.1311 

 

RMSEA (Root Mean Square Error Of Approximation) 

 

          Estimate                           0.042 

CFI/TLI 

          CFI                                0.994 

          TLI                                0.989 

 

SRMR (Standardized Root Mean Square Residual) 

 

          Value                              0.025 
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APPENDIX H5 

de Morton Mobility Index (DEMMI) measurement model 

 

 

 

Chi-Square (df = 4) = 5.101, p = 0.277, χ2 /df = 1.275, CFI = .998, TLI = .995, 

RMSEA = .033, SRMR = .016, p < .01 
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Fit indices of the DEMMI 

Syntax used for analysis confirmatory factor analysis of the DEMMI 

INPUT INSTRUCTIONS 

      TITLE: CFA MOBI MODEL 

DATA:  

FILE IS 

"C:\finalPathmobility\07datacfamobi.txt"; 

TYPE IS CORRELATION; 

NOBSERVATION ARE 100; 

VARIABLE:  

NAMES ARE Y19 Y20 Y21 Y22 Y23; 

USEVARIABLES ARE Y19 Y20 Y21 Y22 Y23; 

ANALYSIS:  

TYPE IS GENERAL; 

      ESTIMATOR IS ML; 

      ITERATIONS = 1000; 

      CONVERGENCE = 0.00005; 

   MODEL:  

MOBI BY Y19 Y20 Y21 Y22 Y23; 

      Y20 WITH Y19; 

   OUTPUT:  SAMPSTAT MODINDICES (0) STANDARDIZED; 
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Printout of final model testing of the DEMMI 

MODEL FIT INFORMATION 

 

Number of Free Parameters                       11 

 

Chi-Square Test of Model Fit 

 

          Value                              5.101 

          Degrees of Freedom                     4 

          P-Value                           0.2771 

 

RMSEA (Root Mean Square Error Of Approximation) 

 

          Estimate                           0.033 

CFI/TLI 

 

          CFI                                0.998 

          TLI                                0.995 

 

SRMR (Standardized Root Mean Square Residual) 

 

          Value                              0.016 
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APPENDIX I 
MISSING DATA AND OUTLIERS TESTING 
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APPENDIX I1: Univariate outlier testing 

A box plots 

Comorbidity Cognitive function 

  

  

Social support Pain 

  

  

Fatigue Sleep 
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APPENDIX I1: Univariate outlier testing 

A box plots 

 

Mobility  
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APPENDIX I2: Multivariate outlier testing 

Mahalanobis distance 

Multivariate outliers were present wherever the probability values were less 

than .001. No case had a value of multivariate outlier.  
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Mahalanobis distance 
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Mahalanobis distance 
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APPENDIX J 
PRELIMINARY ANALYSIS AND STATISTICS 
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In the period of preliminary analysis, before the path analysis was performed, 

assumptions of path analysis testing were conducted to ensure no violation of the 

underlying assumption. The assumption for path analysis has two parts first is a logical 

assumption, and the second is a statistical assumption.   

Logical assumption for path analysis 

The logical assumptions for path analysis were as follows (Shanthi, 2019; p 

408) 

 Assumption 1: All relations are linear. The causal assumptions (what causes 

what) are shown in the path diagram. 

 A linear relationship is a straight-line relationship between two variables 

(Tabachnick & Fidell, 2013). A linear relationship is one where increasing or 

decreasing one variable n times will cause a corresponding increase or decrease of n 

times in the other variable. Linearity is essential and can be expressed in a graphical 

format where the variable and the constant are connected via a straight line or in a 

mathematical format where the independent variable is multiplied by the slope 

coefficient and added by a constant, which determines the dependent variable.     

 Assumption 2: The causal flow is one-way. Logic, theory, and assumptions 

determine the direction of arrows. If the researcher is using cross-section data, then the 

researcher needs ‘logical’ (i.e., an argument) and theoretical (i.e., some larger body of 

assumptions and knowledge which specifies relationships between variables) basis for 

choosing which variables are independent (i.e., purely causal), which are mediating 

(i.e., are both causes and effects of other variables), and which are dependent (purely 

outcomes). However, it is often difficult to meet the assumptions in social scientific 

research, recursively or unidirectional causal flow. The path model has to assume that 
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each variable is an exact manifestation of the theoretical concepts underlying them and 

reasonably (Shanthi, 2019). 

 The conceptual framework of the current study was based on the TOUS theory 

and literature review. From the conceptual framework proposed, path analysis's direct 

and indirect effects are as follows: 

 

Diagram 1 The hypothesized model (all potential relationships) 

 Assumption 3: The variables are measured on interval scales or better.  

Variables of the current study are measured on interval scale or ratio scale. 

 Assumption 4: The variables are measured without error (perfect reliability). 

The most common or frequent measurement error occurs due to measurement 

attenuation. Essentially, attenuated measurement occurs when a measure's reliability is 

less than perfect. A perfect reliability would be a value of 1.00, indicating that no matter 

how much something is measured (assuming no change), the same value becomes 

indicated (Allen, 2017). Since all tests have some error, reliability coefficients never 

reach 1.0. Generally, if the reliability of a standardized test is 0.6-0.7 indicates an 
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acceptable level of reliability, and above .80, it is said to have very good reliability 

(Hulin et al., 2001). 

Table 1: Reliability of the measurements  

Measurements 30 cases  260 cases 

Charlson’s Comorbidity 

Index 

Inter-rater = 0.96 

(0.948-0.988) 

- 

The General Practitioner 

Assessment of Cognition  

Kuder-Richardson (KR 20) 

= 0.86 

Kuder-Richardson (KR 20) 

= 0.88 

The Groningen Orthopedic 

Social Support Scale 

Cronbach’s alpha = 0.85 Cronbach’s alpha = 0.87 

The Numeric Rating Scale Test-retest = 0.89 - 

Pain frequency Test-retest = 0.90  

The Fatigue Severity Scale Cronbach’s alpha = 0.82 Cronbach’s alpha = 0.88 

The Pittsburgh Sleep 

Quality Index 

Cronbach’s alpha = 0.82 Cronbach’s alpha = 0.84 

The de Morton Mobility 

Index 

Inter-rater = 0.96 

(0.911-0.980) 
- 

 

 

Statistical assumptions for path analysis 

  In the period of preliminary analysis, assumptions of path analysis testing were 

conducted to ensure no violation of the underlying assumption. According to Hair, 

Black, Babin, and Anderson (2019, p 93). In this study the multivariate analysis 

assumptions included normality, and multicollinearity testing. This section presents the 

assessment of statistic assumptions before path analysis. 

  Normality testing  

 In the current study, skewness and kurtosis values were used to test the normal 

distribution of the data. Regarding Hair (2019, p 96) stated that the skewness and 
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kurtosis values were above ± 2.58 (.01 significance level) and ±1.96 (.05 significance 

level), indicating non-normal distributions. Moreover, Acceptable values of skewness 

fall between -3 and +3, and kurtosis is appropriate from a range of -10 to +10 when 

utilizing SEM (Griffin & Steinbrecher, 2013, p 176). In this study, the skewness and 

kurtosis of mobility were analyzed. The skewness value of mobility was found in the 

positive zone as .51. The kurtosis value of mobility was also found in the positive zone 

as .09. 

  For other studied variables, the score distribution for the comorbidity was close 

to normal. The skewness value of this variable was .71. The kurtosis value was -.14. 

The score distribution for the cognitive function was close to normal since the skewness 

value of this variable was .16. The kurtosis value was -1.21. The score distribution for 

the social support was close to normal since the skewness value of this variable was -

.30. The kurtosis value was -.27. The score distribution for the pain was close to normal 

since the skewness value of this variable was .12. The kurtosis value was -.78. The 

score distribution for the fatigue was close to normal since the skewness value of this 

variable was -.16. The kurtosis value was -.53. Finally, the score distribution for the 

sleep was close to normal since the skewness value of this variable was .14. The kurtosis 

value was -1.01.   

  These values indicate that data does not remarkably depart from a normal 

distribution. There is efficient evidence about the reasonable satisfaction of the 

normality assumption. The summary of path analysis assumption testing is shown in 

Table 1.  
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Table 2: Descriptive statistics for the major studied variables (N = 260) 

Variables Min Max x̄    SD CV Sk Ku 

Mobility 8.00 85.00 47.51 15.63 244.24 0.51 0.09 

Comorbidity 0.00 6.00 2.15 1.67 2.78 0.71 -0.14 

Cognitive function 1.00 9.00 5.17 2.37 5.62 0.16 -1.21 

Social support 27.00 48.00 39.22 4.80 22.99 -0.30 -0.27 

Pain 0.00 7.00 2.74 1.87 3.49 0.12 -0.78 

Fatigue 9.00 58.00 33.39 10.68 114.07 -0.16 -0.53 

Sleep 2.00 20.00 10.12 4.41 19.44 0.14 -1.01 

Abbreviations: Min = Minimum, Max = Maximum, SD = 

Standard deviation, CV = Coefficient of variation, Sk = 

Skewness, Ku = Kurtosis 

  

Multicollinearity testing 

Multicollinearity is defined as the interrelatedness of the independent variables. 

It is believed that the high correlations among variables would evaluate statistical 

results problematic.  

 Convergent validity and discriminant validity involve the evaluation of 

measures against each other. Variables presumed to measure the same construct show 

convergent validity if their intercorrelations are appreciable in magnitude. Discriminant 

validity is supported if the intercorrelations among a set of variables presumed to 

measure different constructs are not too high (Kline et al., 2016). 

Convergent validity is assessed by estimating the mean of the extracted variance 

(AVE), which indicates the amount of variance shared by the items that make up the 

constructs. The AVE values of all constructs are above the minimum acceptable value 
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of 0.50. In addition, standardized loading estimates should be .5 or higher, and ideally, 

.7 or higher, as recommended by Hair et al. (2019). 

The discriminant validity of the measurement model, in turn, is used to assess 

how distinct a latent construct is from other constructs. In order to fulfill the 

discriminant validity condition, the square root of the AVE values of each construct 

must be superior to the other correlations (Hair et al., 2019). In this study shows that all 

constructs are statistically different from the others, as they have a square root of AVE 

higher than the correlation of variables. The correlation of variables ranged from -.148 

to .603 among the seven major variables. 

The confirmatory factor analysis (CFA) technique was conducted to assess the 

research model's reliability and validity. According to Hair et al. (2019), the reliability 

measures of the constructs used in this study are Composite Reliability (CR), The 

minimum value for these five measurements is 0.70, but not above 0.95. Table 2 shows 

that all constructs have an adequate level. 
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Table 3: Reliability, multicollinearity, and convergent validity. 

Variables Indicators loading AVE CR DV 

Comorbidity X1 0.607 0.42 

 

0.70 

 

0.65 

 X2 0.716 

X2 0.623 

Cognitive function     X4                 0.736 0.53 

 

0.82 0.73 

     X5                  0.664 

    X6                  0.736 

    X7                  0.770 

Social support     X8                  0.807 0.62 0.76 0.79 

    X9                 0.766 

Sleep quality     Y3                 0.724 0.53 

 

0.89 

 

0.73 

     Y4                  0.759 

    Y5               0.628 

    Y6                  0.736 

    Y7                  0.809 

    Y8                  0.729 

    Y9                  0.722 

Mobility     Y19                 0.640 0.59 

 

0.88 

 

0.77 

     Y20                 0.654 

    Y21                0.818 

    Y22                 0.875 

    Y23                0.818 

Notes: AVE: average variance extracted; CR: composite 

reliability; DV: discriminant validity 
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APPENDIX K 

FREQUENCY, PERCENTAGE, POSSIBLE RANGES, ACTUAL 

RANGES, MEAN AND STANDARD DEVIATION  

OF VARIABLES 
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APPENDIX K1 

Comorbidity 

Table 1: Frequency and percentage of Charlson Comorbidity of the study participants  

(N = 260)   

Charlson Comorbidity items              n             % 

Charlson comorbidity score 6   

      Metastasis solid tumor 7 2.7 

      AIDS 1 0.4 

Charlson comorbidity score 3   

Moderate or severe liver disease 5 1.9 

Charlson comorbidity score 2   

      Renal disease 46 17.7 

      Diabetes with chronic complication 10 3.8 

      Skin ulcer/Cellulitis 7 2.7 

      Hemiplegia 4 1.5 

      Any malignancy Leukemia & lymphoma 1 0.4 

Charlson comorbidity score 1   

      Hypertension 187 71.9 

      Diabetes without chronic complication 92 35.4 

      Cerebrovascular disease   19 7.3 

      Chronic pulmonary disease 16 6.2 

      Congestive heart failure 14 5.4 

      Peptic ulcer disease 9 3.5 

      Peripheral vascular disease 8 3.1 

      Depression 7 2.7 

      Warfarin 5 1.9 

      Myocardial infarction 2 0.8 

      Rheumatologic disease 2 0.8 

      Mild liver disease 1 0.4 

      Dementia 0 0 

Note: One patient may have more than one disease. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 269 

Table 2: Frequency and percentage of others diseases of the study participants  

(N = 260)  

Others diseases  n % 

      Dyslipidemia 65 25 

      Chronic anemia 19 7.3 

      Atrial Fibrillation 12 4.6 

      COVID 19 10 3.8 

      Parkinson 7 2.7 

      Benign prostatic hyperplasia 6 2.3 

      Hypothyroidism 4 1.5 

      Hyperparathyroidism 4 1.5 

      Hyperthyroidism 3 1.2 

      Systemic lupus erythematosus 2 0.8 

      Thalassemia 2 0.8 

      Vitamin D deficiency 2 0.8 

      Bradycardia 1 0.4 

      Atrioventricular block 1 0.4 

      Palpitation 1 0.4 

      Atherosclerosis 1 0.4 

      Old Tuberculosis 1 0.4 

      Bladder dysfunction 1 0.4 

      G6PD 1 0.4 

Note: One patient may have more than one disease. 
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Table 3: Frequency and percentage of musculoskeletal diseases of the study 

participants  

(N = 260)  

Musculoskeletal diseases n % 

      Osteoporosis 47 18.1 

      Osteoarthritis knee 21 8.1 

      Spinal stenosis 21 8.1 

      Gout 6 2.3 

      Arthritis 2 0.8 

      Cervical spondylosis myelopathy 1 0.4 

Note: One patient may have more than one disease. 
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APPENDIX K2 

Cognitive function 

 

Table 4: Frequency and percentage of nine questions of the GPCOG patient section           

(N = 260)  

 GPCOG patient section items Correct 

n (%) 

Incorrect 

n (%) 

Time orientation (date)   

- What is the date? 191 (73.5) 69 (26.5) 

Visuospatial skills (clock-drawing test)   

- Please mark in all the numbers to indicate the 

hours of a clock (correct spacing required) 

84 (32.3) 176 (67.7) 

- Please mark in hands to show 10 minutes 

past eleven o’clock (11:10) 

90 (34.6) 170 (65.4) 

Information   

- Can you tell me something that happened in 

the news recently? 

209 (80.4) 51 (19.6) 

Recall (name and address)   

- Name 253 (97.3) 7 (2.7) 

- Surname  195 (75) 65 (25) 

- House number 81 (31.2) 179 (68.8) 

- Road name 68 (26.2) 192 (73.8) 

- Province 173 (66.5) 87 (33.5) 
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Table 5: Frequency and percentage of six questions of the GPCOG informant section    

(N = 260)  

 GPCOG informant section items Correct 

n (%) 

Incorrect 

n (%) 

1. Does the patient have more trouble remembering 

things that have happened recently? 

160 (61.5) 100 (38.5) 

2. Does he or she have more trouble recalling 

conversations a few days later? 

205 (78.8) 55 (21.2) 

3. When speaking, does the patient have more 

difficulty in finding the right word or tend to use the 

wrong words more often? 

247 (95) 13 (5) 

4. Is the patient less able to manage money and 

financial affairs (e.g., paying bills, budgeting)? 

214 (82.3) 46 (17.7) 

5. Is the patient less able to manage his or her 

medication independently? 

165 (63.5) 95 (36.5) 

6. Does the patient need more assistance with 

transport? 

128 (49.2) 132 (50.8) 
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APPENDIX K3 

Social support 

The mean score in the perceived social support dimension, the highest support in the 

perception of the participants was “my friends and family are there for me when I am 

sick” (x̄ = 3.59, SD = 0.54), followed by “my friends and family are prepared to help 

me with making decisions” (x̄ = 3.51, SD = 0.54), and “my friends and family are there 

for me when I need them” (x̄ = 3.48, SD = 0.59), respectively. Besides the average 

mean score in the instrumental support dimension of social support, the highest support 

in the perception of the participants was “my friends and family provide transportation 

for me” (x̄ = 3.67, SD = 0.57), followed by “my friends and family help me to do 

household chores” (x̄ = 3.66, SD = 0.56), and “my friends and family do my shopping” 

(x̄ = 3.63, SD = 0.56), respectively. The results of social support among the participants 

were summarized in Appendix I4. 

Table 6: Possible range, actual range, mean, and standard deviation of items of 

GOSSS         (N = 260) 

GOSSS items Possible 

range 

Actual 

range 

Mean SD 

  Perceived Social Support score      

   - My friends and family understand me 1-4 2-4 3.19 0.62 

  - I do feel listened to by my friends and  

    family 

1-4 2-4 3.08 0.67 

  - My friends and family are there for me  

    when I am sick 

1-4 2-4 3.59 0.54 

  - I can talk with my friends and family  

    about my deepest problems 

1-4 1-4 2.76 0.71 

  - My friends and family are there for me  1-4 2-4 3.48 0.59 
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GOSSS items Possible 

range 

Actual 

range 

Mean SD 

    when I need them 

  - I can share happiness and sorrow with  

    my friends and family 

1-4 2-4 3.03 0.67 

  - My friends and family are prepared to  

    help me with making decisions 

1-4 2-4 3.51 0.54 

Instrumental Support score     

  - My friends and family help me with my  

    exercises 

1-4 1-4 2.04 0.88 

  - My friends and family provide meals for me 1-4 1-4 3.59 0.61 

  - My friends and family do my shopping 1-4 2-4 3.63 0.56 

  - My friends and family provide  

    transportation for me 

1-4 1-4 3.67 0.57 

  - My friends and family help me to do  

    household chores 

1-4 1-4 3.66 0.56 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 275 

APPENDIX K4 

Pain 

According to the pain location, the most pain location was hip (38 %, n = 99), 

followed by knee pain (23.5 %) and back pain (7.3 %). 

Table 7: Frequency and percentage of pain location of the study participants (N = 

260)  

Pain location n % 

    Hip 99 38 

    Knee 61 23.5 

    Back 19 7.3 

    Leg 8 3.1 

    Shoulder 6 2.3 

    Arm 6 2.3 

    Thigh 6 2.3 

    Ankle 5 1.9 

    Body 4 1.5 

    Neck 1 0.4 

    Hand and finger 1 0.4 

    Waist 1 0.4 

Note: one patient may have more than one pain location 
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APPENDIX K5 

Fatigue 

Fatigue symptoms items showed the items that indicate the participants’ fatigue 

symptoms are "exercise brings on my fatigue" (x̄ = 4.56, SD = 1.79), "fatigue causes a 

frequent problem for me such as mobility" (x̄ = 4.35, SD = 1.75), "fatigue interferes 

with carrying out certain duties and responsibilities such as mobility" (x̄ = 4.34, SD = 

1.81) and "fatigue interferes with my work, family or social life" (x̄ = 4.17, SD 1.13)  

Table 8: Possible range, actual range, mean, and standard deviation of items of FSS                  

(N = 260) 

FSS items Possible 

range 

Actual 

range  

Mean  SD 

a. My motivation is lower when I am 

fatigued  

1-7 1-7 3.31 1.50 

b. Exercise brings on my fatigue  1-7 1-7 4.56 1.79 

c. I am easily fatigued  1-7 1-7 3.10 1.49 

d. Fatigue interfere with my physical 

functioning  

1-7 1-7 3.23 1.64 

e. Fatigue causes frequent problem for 

me  

1-7 1-7 4.35 1.75 

f. My fatigue prevents sustained 

physical functioning  

1-7 1-7 3.22 1.41 

g. Fatigue interferes with carrying out 

certain duties and responsibilities  

1-7 1-7 4.34 1.81 
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FSS items Possible 

range 

Actual 

range  

Mean  SD 

h. Fatigue is among my three most 

disabling symptom  

1-7 1-7 3.14 1.53 

i. Fatigue interferes with my work, 

family or social life  

1-7 1-7 4.17 1.83 
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APPENDIX K6 

Sleep quality 

Table 9: Frequency and percentage of PSQI (N = 260) 

PSQI items Very good Fairly good Fairly bad Very bad 

1. During the past month, what time have you 

usually gone to bed at night? 

    

2. During the past month, how long (in minutes) 

has it usually taken you to fall asleep each night? 

< 15 

minutes 

81 

(31.2%) 

16-30 

minutes 

121 

(46.5%) 

31-60 

minutes 

54 

(20.8%) 

> 60 

minutes 

4 

(1.5%) 

3. During the past month, what time have you 

usually gotten up in the morning? 

    

4. During the past month, how many hours of 

actual sleep did you get at night? 

x̄ = 5.72 hours, SD = 1.20, Min = 3, Max = 8.5 

5. During the past month, how often have you had 

trouble sleeping because you… 

Not during 

the past 

month 

Less than 

once a week 

Once or 

twice a 

week 

Three or 

more times 

a week 

a. Cannot get to sleep within 30 minutes 33 

(12.7%) 

49 

(18.8%) 

97 

(37.3%) 

81 

(31.2%) 

b. Wake up in the middle of the night or 

early morning 

6 

(2.3%) 

34 

(13.1%) 

85 

(32.7%) 

135 

(51.9%) 

c. Have to get up to use the bathroom 18 

(6.9%) 

36 

(13.9%) 

90 

(34.6%) 

116 

(44.6%) 

d. Cannot breathe comfortably 239 

(91.9%) 

10 

(3.9%) 

7 

(2.7%) 

4 

(1.5%) 

e. Cough or snore loudly 162 

(62.3%) 

31 

(11.9%) 

34 

(13.1%) 

33 

(12.7%) 
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PSQI items Not during 

the past 

month 

Less than 

once a week 

Once or 

twice a 

week 

Three or 

more times 

a week 

f. Feel too cold 215 

(82.7%) 

23 

(8.8%) 

19 

(7.3%) 

3 

(1.2%) 

g. Feel too hot 244 

(93.9%) 

11 

(4.2%) 

4 

(1.5%) 

1 

(0.4%) 

h. Bad dreams 232 

(89.2%) 

21 

(8.1%) 

5 

(1.9%) 

2 

(0.8%) 

i. Have pain 164 

(63.1%) 

30 

(11.5%) 

33 

(12.7%) 

33 

(12.7%) 

j. Others 220 

(84.6%) 

13 

(5.0%) 

18 

(6.9%) 

9 

(3.5%) 

 very good 

 

fairly good 

 

fairly bad 

 

very bad 

 

6. During the past month, how would you rate 

your sleep quality overall? 

5 

(1.9%) 

137 

(52.7%) 

111 

(42.7%) 

7 

(2.7%) 

 Not during 

the past 

month 

Less than 

once a week 

Once or 

twice a 

week 

Three or 

more times 

a week 

7. During the past month, how often have you 

taken medicine to help you sleep (prescribed or 

“over the counter”)? 

161 

(61.9%) 

6 

(2.3%) 

42 

(16.2) 

51 

(19.6%) 

8. During the past month, how often have you 

had trouble staying awake while driving, eating 

meals, or engaging in social activity? 

47 

(18.1%) 

95 

(36.5%) 

79 

(30.4%) 

39 

(15.0%) 

9. During the past month, how much of a problem 

has it been for you to keep up enough enthusiasm 

to get things done? 

 

93 

(35.8%) 

92 

(35.4%) 

69 

(26.5%) 

6 

(2.3%) 
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PSQI items Not during 

the past 

month 

Less than 

once a week 

Once or 

twice a 

week 

Three or 

more times 

a week 

 Not during 

the past 

month 

Less than 

once a week 

Once or 

twice a 

week 

Three or 

more times 

a week 

10. If you have a roommate or bed partner, ask 

him/her how often in the past month you have 

had: 

    

a. Loud snoring 209 

(80.4%) 

13 

(5%) 

11 

(4.2%) 

2.7 

(10.4%) 

b. Long pauses between breaths while 

asleep 

259 

(99.6%) 

1 

(0.4%) 

0 0 

c. Legs twitching or jerking while you 

sleep 

254 

(97.7%) 

3 

(1.15%) 

3 

(1.15%) 

0 

d. Episodes of disorientation or confusion 

during sleep 

217 

(83.5%) 

15 

(5.8%) 

14 

(5.4%) 

14 

(5.4%) 
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APPENDIX L 
MODEL TESTING AND MODIFICATION 
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APPENDIX L1 

Fit indices of the initial mobility model 

Syntax used for analyzing  

INPUT INSTRUCTIONS 

TITLE:  MOBILITY MODEL 

   DATA: 

      FILE IS "C:\finalPathmobility\dataall.txt"; 

      TYPE IS CORRELATION; 

      NGROUPS = 1; 

      NOBSERVATIONS = 260; 

   VARIABLE: 

      NAMES ARE X1 X2 X3 X4 X5 X6 X7 X8 X9 Y1 Y2 Y3 Y4 Y5 Y6 Y7 

Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22 Y23; 

     USEVARIABLES ARE X1 X2 X3 X4 X5 X6 X7 X8 X9 Y1 Y2 Y3 Y4 Y5 Y6 

Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22 Y23; 

   ANALYSIS: 

     TYPE IS GENERAL; 

      ESTIMATOR IS ML; 

      ITERATIONS = 1000; 

      CONVERGENCE = 0.00005; 

   MODEL: 

      COMBID by X1 X2 X3; 

      COG by X4 X5 X6 X7; 

      SOSUP by X8 X9; 

      PAIN by Y1 Y2; 

      SLEEP by Y3 Y4 Y5 Y6 Y7 Y8 Y9; 

      FATIG by Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18; 

      MOBI by Y19 Y20 Y21 Y22 Y23; 

      PAIN on COMBID; 

      SLEEP on COG; 

      FATIG on COMBID PAIN SLEEP; 

      MOBI on COMBID COG SOSUP PAIN SLEEP FATIG; 

    OUTPUT:  SAMPSTAT MODINDICES (0) STANDARDIZED; 
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Printout of initial model testing of mobility 

MODEL FIT INFORMATION 

Number of Free Parameters                       

78 

Loglikelihood 

        H0 Value                      -9087.747 

        H1 Value                      -8309.087 

 

Information Criteria 

          Akaike (AIC)                18331.495 

          Bayesian (BIC)               18609.228 

          Sample-Size Adjusted BIC     18361.937 

            (n* = (n + 2) / 24) 

 

Chi-Square Test of Model Fit 

          Value                         1557.321 

          Degrees of Freedom                 450 

          P-Value                         0.0000 

 

RMSEA (Root Mean Square Error Of Approximation) 

          Estimate                        0.097 

          90 Percent C.I.           0.092  0.103 

          Probability RMSEA <= .05         0.000 

 

CFI/TLI 

          CFI                              0.829 

          TLI                              0.811 

 

Chi-Square Test of Model Fit for the Baseline 

Model 

          Value                        6960.902 

          Degrees of Freedom                496 

          P-Value                         0.0000 

 

SRMR (Standardized Root Mean Square Residual) 

          Value                           0.051 
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APPENDIX L2 

Fit indices of the modified mobility model 

Syntax used for analyzing 

 
INPUT INSTRUCTIONS 

TITLE:  MOBILITY MODEL 

DATA: 

    FILE IS "C:\finalPathmobility\dataall.txt"; 

    TYPE IS CORRELATION; 

    NGROUPS = 1; 

    NOBSERVATIONS = 260; 

VARIABLE: 

    NAMES ARE X1 X2 X3 X4 X5 X6 X7 X8 X9 Y1 Y2 Y3 Y4 Y5 Y6 Y7 

Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22 Y23; 

   USEVARIABLES ARE X1 X2 X3 X4 X5 X6 X7 X8 X9 Y1 Y2 Y3 Y4 Y5 Y6 

Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22 Y23; 

ANALYSIS: 

    TYPE IS GENERAL; 

    ESTIMATOR IS ML; 

    ITERATIONS = 1000; 

    CONVERGENCE = 0.00005; 

MODEL: 

    COMBID by X1 X2 X3; 

    COG by X4 X5 X6 X7; 

    SOSUP by X8 X9; 

    PAIN by Y1 Y2; 

    SLEEP by Y3 Y4 Y5 Y6 Y7 Y8 Y9;  

    FATIG by Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18; 

    MOBI by Y19 Y20 Y21 Y22 Y23; 

    PAIN on COMBID; 

    SLEEP on COG; 

    FATIG on COMBID PAIN SLEEP; 

    MOBI on COMBID COG SOSUP PAIN SLEEP FATIG; 

    Y20 WITH Y19; 

    Y5 WITH Y4; 

    Y23 WITH Y22; 

    Y17 WITH Y16; 

    Y23 WITH Y8; 

    Y22 WITH Y5; 

    Y22 WITH Y21; 

    Y16 WITH Y15; 

    Y7 WITH Y3; 

    Y4 WITH Y2; 

    Y23 WITH Y21; 

    Y23 WITH Y18; 

    Y17 WITH Y15; 

    Y14 WITH Y12; 

    X4 WITH X3; 

    X7 WITH X6; 

    X5 WITH X1; 

    X7 WITH X2; 

    X2 WITH X1; 

    X3 WITH X2; 

    X6 WITH X4; 

    Y14 WITH Y3; 
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    Y17 WITH Y13; 

    X9 WITH X5; 

    Y14 WITH Y10; 

    Y23 WITH X2; 

    Y22 WITH X6; 

    Y22 WITH X8; 

    Y22 WITH X4; 

    Y21 WITH X6; 

    Y22 WITH X5; 

    Y21 WITH X5; 

    Y7 WITH X1; 

    Y21 WITH X2; 

    Y17 WITH X5; 

    Y1 WITH X7; 

    Y11 WITH Y1; 

    Y20 WITH Y18; 

    Y14 WITH X3; 

    Y3 WITH X8; 

    Y19 WITH Y18; 

    Y11 WITH X4; 

    Y5 WITH X2; 

    X4 WITH X2; 

    Y7 WITH X4; 

    Y10 WITH X4; 

    Y7 WITH X3; 

    Y8 WITH X1; 

    Y22 WITH Y6; 

    Y17 WITH Y14; 

    Y10 WITH Y8; 

    Y20 WITH X1; 

    Y20 WITH Y9; 

    Y9 WITH Y6; 

    Y14 WITH Y8; 

    Y19 WITH Y15; 

    Y17 WITH Y8; 

    Y8 WITH X5; 

    Y9 WITH X8; 
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Printout of modified model testing of mobility 

MODEL FIT INFORMATION 

Number of Free Parameters                      137 

Loglikelihood 

          H0 Value                       -8564.204 

          H1 Value                       -8309.087 

Chi-Square Test of Model Fit 

          Value                            510.233 

          Degrees of Freedom                   391 

          P-Value                           0.0000 

RMSEA (Root Mean Square Error Of Approximation) 

          Estimate                           0.034 

          90 Percent C.I.                    0.025  0.042 

          Probability RMSEA <= .05           1.000 

CFI/TLI 

          CFI                                0.982 

          TLI                                0.977 

Chi-Square Test of Model Fit for the Baseline Model 

          Value                           6960.902 

          Degrees of Freedom                   496 

          P-Value                           0.0000 

SRMR (Standardized Root Mean Square Residual) 

          Value                              0.043  
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APPENDIX L3 

Fit indices of the final mobility model 

Syntax used for analyzing 
INPUT INSTRUCTIONS 

TITLE:  MOBILITY MODEL 

DATA: FILE IS "C:\finalPathmobility\dataall.txt"; 

    TYPE IS CORRELATION; 

    NGROUPS = 1; 

    NOBSERVATIONS = 260; 

VARIABLE: 

    NAMES ARE X1 X2 X3 X4 X5 X6 X7 X8 X9 Y1 Y2 Y3 Y4 Y5 Y6 Y7 

Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22 Y23; 

   USEVARIABLES ARE X1 X2 X3 X4 X5 X6 X7 X8 X9 Y1 Y2 Y3 Y4 Y5 Y6 

Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22 Y23; 

ANALYSIS: 

    TYPE IS GENERAL; 

    ESTIMATOR IS ML; 

    ITERATIONS = 1000; 

    CONVERGENCE = 0.00005; 

MODEL: 

    COMBID by X1 X2 X3; 

    COG by X4 X5 X6 X7; 

    SOSUP by X8 X9; 

    PAIN by Y1 Y2; 

    SLEEP by Y3 Y4 Y5 Y6 Y7 Y8 Y9;  

    FATIG by Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18; 

    MOBI by Y19 Y20 Y21 Y22 Y23; 

    PAIN on COMBID; 

    SLEEP on COG; 

    FATIG on COMBID PAIN SLEEP; 

    MOBI on COMBID COG SOSUP PAIN SLEEP FATIG; 

    Y20 WITH Y19; 

    Y5 WITH Y4; 

    Y23 WITH Y22; 

    Y17 WITH Y16; 

    Y23 WITH Y8; 

    Y22 WITH Y5; 

    Y22 WITH Y21; 

    Y16 WITH Y15; 

    Y7 WITH Y3; 

    Y4 WITH Y2; 

    Y23 WITH Y21; 

    Y23 WITH Y18; 

   Y17 WITH Y15; 

    Y14 WITH Y12; 

    X4 WITH X3; 

    X7 WITH X6; 

    X5 WITH X1; 

    X7 WITH X2; 

    X2 WITH X1; 

    X3 WITH X2; 

    X6 WITH X4; 

    Y14 WITH Y3; 

    Y17 WITH Y13; 

    X9 WITH X5; 

    Y14 WITH Y10; 

    Y23 WITH X2; 

    Y22 WITH X6; 

    Y22 WITH X8; 

    Y22 WITH X4; 
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    Y21 WITH X6; 

    Y22 WITH X5; 

    Y21 WITH X5; 

    Y7 WITH X1; 

    Y21 WITH X2; 

    Y17 WITH X5; 

    Y1 WITH X7; 

    Y11 WITH Y1; 

    Y20 WITH Y18; 

    Y14 WITH X3; 

    Y3 WITH X8; 

    Y19 WITH Y18; 

    Y11 WITH X4; 

    Y5 WITH X2; 

    X4 WITH X2; 

    Y7 WITH X4; 

    Y10 WITH X4; 

    Y7 WITH X3; 

    Y8 WITH X1; 

    Y22 WITH Y6; 

    Y17 WITH Y14; 

    Y10 WITH Y8; 

    Y20 WITH X1; 

    Y20 WITH Y9; 

    Y9 WITH Y6; 

   Y14 WITH Y8; 

    Y19 WITH Y15; 

    Y17 WITH Y8; 

    Y8 WITH X5; 

Y9 WITH X8; 

    Y23 WITH Y7; 

    Y12 WITH Y10; 

    Y13 WITH Y3; 

    Y14 WITH Y6;  

    Y14 WITH Y13; 

    Y14 WITH X6; 

    Y6 WITH X3; 

    Y14 WITH Y2; 

    X9 WITH X7; 

    Y18 WITH Y4; 

    Y18 WITH X2; 

    Y13 WITH Y6; 

    Y12 WITH Y6; 

    Y11 WITH Y3; 

    Y15 WITH Y8; 

    Y16 WITH Y10; 

    Y8 WITH X9; 

    Y21 WITH Y7; 

    Y14 WITH Y11; 

MODEL INDIRECT:   

MOBI IND SLEEP; 

             MOBI IND PAIN; 

             MOBI IND COG; 

             MOBI IND COMBID; 
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Printout of final model testing of mobility 
 

MODEL FIT INFORMATION 

Number of Free Parameters                      156 

Loglikelihood 

          H0 Value                       -8516.686 

          H1 Value                       -8309.087 

Information Criteria 

          Akaike (AIC)                   17345.372 

          Bayesian (BIC)                 17900.839 

          Sample-Size Adjusted BIC       17406.258 

            (n* = (n + 2) / 24) 

Chi-Square Test of Model Fit 

          Value                            415.198 

          Degrees of Freedom                   372 

          P-Value                           0.0605 

RMSEA (Root Mean Square Error Of Approximation) 

          Estimate                           0.021 

          90 Percent C.I.                    0.000  0.032 

          Probability RMSEA <= .05           1.000 

CFI/TLI 

          CFI                                0.993 

          TLI                                0.991 

Chi-Square Test of Model Fit for the Baseline Model 

          Value                           6960.902 

          Degrees of Freedom                   496 

          P-Value                           0.0000 

SRMR (Standardized Root Mean Square Residual) 

          Value                              0.036 
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