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Abstract 

Background/ Purpose: The majority of adult hip fracture patients never return to their pre-

fracture functional level and have a poor quality of life (Kistler, Nicholas, Kates, & Friedman, 

2015; Pioli et al., 2016; Sheehan et al., 2018). The prevalence of frailty in adult hip fracture 

patients is estimated at 51%. Frail patients with hip fractures are twice as likely to have a 

complication (Kistler et al., 2015). Extant studies have examined frailty and hip fractures 

independently, nonetheless, a gap in the literature exists with few investigations of the 

connection between frailty and post-operative outcomes after hip fracture. The purpose of this 

study is to examine the relationship between frailty and post-operative outcomes in adult patients 

with a hip fracture. 

Conceptual Basis: Donabedian (2003) writes of a triad of components that contribute to quality 

in healthcare in the Model of Healthcare Quality: structure, process, and outcome. By linking 

outcomes to the structure and process quality interventions can be designed. 

Method: A retrospective, descriptive, comparative design with a convenience sample (N = 302) 

of hip fracture patients, aged 50 years and older, receiving inpatient services at a large urban 

community Magnet designated Southern California hospital between February 2018 and July 

2019 was used for this study. Data were extracted from the electronic health record. Descriptive 

and bivariate analyses were conducted.  

Results: Eighteen percent of hip fracture patients were discharged back to the home environment. 

Age had a significant relationship with discharge destination, 46% of cases aged 50-69 

discharged home compared to 15% of those age 70-89, and 5% over the age of 89 (χ2 = 35.6, 

p<.001). For the comorbid conditions, significant relationships to discharge disposition were 

found for diabetes (χ2=4.81, p<.03), hypertension (χ2=19.0, p<.001), stroke (χ2=9.68, p=.002), 
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cardiac disease (χ2=7.01, p=.008), and COPD (χ2=8.50, p=.004). Frailty had significant 

relationships with discharge disposition (χ2= 28.35, p<.001), functional ability (χ2= 6.36, 

p<.001), and readmissions (χ2=7.45, p=.006). A frailty-based pathway was implemented and 

compared to a group of cases without a pathway. A significant result from the pathway was an 

improvement in functional ability with the mean distance walked in the pre-pathway group was 

19.07 feet (SD 58.86) and the post-pathway group had a mean walking distance of 72.27 feet 

(SD 168.45; t= -3.71, p<.001).  

Conclusions and Implications: Frailty has a significant relationship with post-operative outcomes 

of the older adult hip fracture patient. Healthcare providers should assess for and consider frailty 

when developing a plan of care in order to ensure appropriate interventions and resources are 

used to benefit the frail older adult with a hip fracture. 
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CHAPTER ONE  

INTRODUCTION

 Hip fractures are a major public health concern due to high morbidity, mortality, and 

healthcare expenses (Lewiecki et al., 2018) and are an emerging problem for healthcare systems 

worldwide. Over 300,000 older adults—those 65 and older—are hospitalized for hip fractures 

annually (Centers for Disease Control and Prevention, 2016; Healthcare Cost and Utilization 

Project, 2015). Hip fractures cost over $9 billion annually in the United States (Griffin et al., 

2015; Jiang et al., 2005; Stevens & Rudd, 2013), yet patient outcomes after hip fracture remain 

poor. Hip fracture cost extending beyond dollars include the cost of unnecessary procedures, 

pain, time, and hopes of recovery for patients and their family.  

More than 95% of hip fractures are caused by falling, with females experiencing 

approximately three quarters of all hip fractures, although men were found to have a higher 

mortality rate compared to females, 38% and 28% respectively (Jiang et al., 2005). A common 

precursor to hip fracture is frailty (Kistler, Nicholas, Kates, & Friedman, 2015). According to 

Fried et al.’s (2004) seminal research on frailty, 40% of adults over the age of 80 are frail. 

Making this a more challenging issue, older adult patients with frailty have higher rates of 30-

day readmissions and death (Belga et al., 2016). Extant studies have looked at frailty and hip 

fractures independently, nonetheless a gap in the literature exists examining the connection 

between frailty and post-operative outcomes after hip fracture.  

The purpose of this study is to examine the relationship between frailty and post-

operative outcomes in adult patients with a hip fracture. Using the data from a community 

hospital, where a frailty-based pathway has previously been implemented, this comparison study 
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seeks to answer whether the use of a frailty-based pathway with frailty bundle improves 

outcomes in the adult patient with a hip fracture? The specific aims of this study were to: 

1. Characterize a sample of hip fracture patients admitted to a large urban community-based 

hospital in Southern California. 

2. Examine the relationships among select patient characteristics and post-operative 

outcomes (patient length of stay, discharge disposition, function, complications) in this 

sample. 

3. Examine the effectiveness of a frailty-based pathway on patient outcomes in a sample of 

hip fracture patients admitted to a large urban community-based hospital in Southern 

California. 

By having a better understanding of the relationship between frailty and hip fracture 

outcomes, healthcare providers can initiate interventions to target the conditions of the frail and 

non-frail hip fracture patient to improve outcomes. 

Historical Overview 

Frailty 

Frailty can be described as an imbalance between reserves and demands to meet the 

body’s need during a time of stress. In the literature, no single measure is recommended to 

identify frailty, and authors do not agree on the features that make up the syndrome (Belga et al., 

2016). Common characteristics of frailty among many of the assessment measures include 

wasting, fatigue, slowness, and limited mobility (Fried et al., 2004; Illsley & Clegg, 2016; 

Paulson & Lichtenberg, 2015;Vidán et al., 2016). In reality, many acute care hospitals do not 

currently assess for frailty. 
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Aging adults are the fastest growing population  in the United States (Joseph et al., 2014). 

Frailty effects approximately 32% of adults over age 65 (Tocchi, Dixon, Naylor, Jeon, & 

McCorkle, 2014), and is linked to increased mortality and morbidity, as well as increased 

complications in the hospitalized patient (Serrano, Garrido, Fuentes, Simón, & Díaz, 2017). 

Kistler et al. (2015) described the prevalence of frailty and short-term outcomes after hip 

fracture. The authors found 51% of the patients were frail and this sub-population was twice as 

likely to have a complication. The most common complication in their study was delirium.  

Hip Fractures 

There were 300,000 patients admitted for hip fractures in the United States in 2015. At a 

cost averaging $64,000 each, over 9 billion dollars is spent annually for this population 

(Healthcare Cost and Utilization Project [HCUP}, 2015; Jiang et al., 2005; Stevens & Rudd, 

2013). Even with the high cost associated with this diagnosis, outcomes for the hip fracture 

patient remain poor compared to other orthopedic procedures. According to a study conducted by 

Jiang and colleagues (2005), one in 15 hip fracture patients die while in the hospital and one-

third die within a year of the fracture. Over the last 12 years, outcomes have seen little 

improvement in the United States. In a large study published in 2017, which included 

approximately 46,000 patients, 4% died while still in the hospital, and 28% died within the first 

six months. Of those patients remaining, 48% had either expired or could not walk in the 

following six months (Neuman, Silber, Passarella, & Werner, 2017). Notably, only one-third of 

hip fracture patients were alive and able to ambulate one year after a fracture.  

This raises the question, Are patients and family’s aware of these staggering statistics 

when consent for surgical fixation of a hip fracture is signed? The answer is unlikely. Wood et 

al. (2016) conducted a qualitative study with physicians; emerging themes indicated physicians 
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were often rushed when obtaining consent and patients and families did not have a full 

understanding of the procedure or potential outcomes.  

Researchers estimate hip fracture rates will increase by approximately 12% by 2030, with 

an upsurge in males compared to women (Stevens & Rudd, 2013). Stevens and Rudd (2013) 

estimate this population increase to be much lower compared to other articles on this topic. 

Overall, studies point to an expected rise, and this increase can be attributed to the increase in 

aging adults and the under-recognition and treatment of osteoporosis among males. 

The high mortality rate seen in this patient population has been attributed to several risk 

factors including age, pre-fracture living situation, and the number of comorbidities (Jiang et al., 

2005). Folbert et al. (2017) examined complications after hip fracture and found, delirium (25%) 

was the most common complication, followed by anemia (19%), urinary tract infection (10%), 

and pneumonia (10%). They further identified contributing risk factors for complications 

included frailty, age, and co-morbidities. 

Implications for Nursing 

If a relationship is established between frailty and post-operative outcomes in adult hip 

fracture patients, prevention strategies will be informed to mitigate frailty risk in this population. 

Fairhall et al. (2013) found the key goal for frail individuals outside of the hospital is to decrease 

the decline in functional mobility. This idea may be able to be applied to hip fracture patients 

either in the hospital or as part of a discharge plan to prevent further frailty, decline in function, 

readmission, or death. Nutritional interventions aimed to inhibit muscle loss or even improve 

lean muscle mass may reverse frailty, thus preventing the post-operative complications and 

mortality.  
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One complication associated with hip fractures is delirium. Once frailty is identified, the 

nurse can manage symptoms that may exacerbate frailty, such as pain, loss of appetite, and sleep 

deprivation.  These symptoms put the older adult at an increased risk to develop delirium while 

in the hospital (Illsley & Clegg, 2016). Once delirious, it may be difficult to reverse the cycle of 

frailty. Another aspect to consider based on the results of this study is informed consent. If a 

patient is identified as frail pre-operatively, other treatment plans should be discussed besides 

surgery, including palliative care. 

Research Gap 

Although pathways and frailty have both been studied in hip fracture patients, tiered 

pathways that vary based on level of frailty in the hip fracture patient have not been researched 

(Folbert et al., 2017; Kistler et al., 2015; Pioli et al., 2016; Sheehan et al., 2018). A frailty-based 

pathway can be used to direct the needed resources to those patients who will benefit the most. 

Non-frail patients need intense short-termed rehabilitation in the acute setting, while frail 

patients need advanced illness management, nutritional consultations, and long-term 

rehabilitation. This study proposes to explore the patient outcomes with the use of a tiered 

approach frailty-based pathway and hypothesizes improvement in length of stay, discharge 

disposition, and functional status of both the frail and non-frail patients after surgical fixation of 

a fractured hip.  

Conceptual Framework 

 A conceptual model helps to inform the researcher to develop ideas and plan a study 

(Ravitch & Riggan, 2012). A conceptual model informs this study proposal, Donabedian’s 

Model of Healthcare Quality (Donabedian, 2003). The theory was used to identify variables and 

to provide the framework.   
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Donabedian (2003) writes of a triad of components that contributes to quality in 

healthcare: structure, process, and outcome. The triad can be used to measure quality of care. 

The structure within the organization makes up the first attribute of Donabedian’s model. The 

structure consists of the physical place where care occurs, as well as elements within the 

organization. The process component is made up of the interventions and treatments that take 

place. Process can also include other actions that contribute to quality care. Outcomes are the 

effect of the structure and process. By linking outcomes to the structure and process, quality 

interventions can be designed. 

 

Figure 1. Components that contribute to quality in healthcare based on Donabedians’ (2003) 

Model of Healthcare Quality.  
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Summary 

Hip fractures are a costly diagnosis in the United States with all estimates suggesting the 

number of hip fractures is rising. Outcomes among this population have seen little to no 

improvement over the last 15 years. A common risk factor to hip fracture is frailty. Frailty is 

rarely if ever considered in the treatment plan for patients suffering a hip fracture. This study 

seeks to measure the relationship among select patient characteristics including frailty with post-

operative outcomes. The study also seeks to measure the effect of a frailty-based pathway on 

post-operative outcomes in adult hip fracture patients. If a relationship can be found between 

frailty and post-operative outcomes, healthcare providers can use this knowledge to mitigate the 

risk, design treatment plans, and inform patients of the potential outcomes. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

Background 

Hip fractures are a widespread problem among older adults.  In 2010, there were 

approximately 300,000  hip fractures in those over 65 years of age across the United States 

(Centers for Disease Control and Prevention, 2016; HCUP, 2015; Stevens & Rudd, 2013). Even 

though treatment for osteoporosis has expanded, with an aging population, numbers of hip 

fractures are expected to remain stable or even rise (Stevens & Rudd, 2013). Hip fractures 

happen emergently, patients are not prepared, and little optimization can be done prior to surgical 

intervention.  

The United States spends approximately $9 billion a year on hip fractures, yet patient 

outcomes after a hip fracture are bleak (Griffin et al., 2015; Neuman et al., 2017). In a recent 

study (N=46,000), 4% of patients with a hip fracture died while still in the hospital, and a further 

28% died within the first six months post fracture. Of those patients remaining, 48% either died 

or could not walk in the following six months (Neuman et al., 2017). Only one-third of hip 

fracture patients were alive and able to ambulate one year after a fracture. Because of short 

hospital lengths of stay, many healthcare providers have little understanding of the long-term 

outcomes when a frail adult suffers a hip fracture, thus the patient and family may not be 

informed of the potential outlook. The majority of adult hip fracture patients never return to their 

pre-fracture functional level and have a poor quality of life (Kistler et al., 2015; Pioli et al., 2016; 

Sheehan et al., 2018).  

Frailty can be described as an imbalance between reserves and demands to meet the 

body’s need during a time of stress (Bergman et al., 2007). Frailty is not static and can either 



 

 

9 

 

progress or reverse. The prevalence of frailty in adult hip fracture patients is estimated at 51%. 

Frail patients with hip fractures are twice as likely to have a complication (Kistler et al., 2015). 

Frailty will be further defined in the concept analysis at the end of this chapter. 

Frailty is associated with poor health outcomes, increased mortality, and 

institutionalization (Fried et al., 2004). A number of research instruments exist to measure 

frailty, but few are appropriate for clinical practice (de Vries et al., 2011). Patients who suffer a 

hip fracture are at high risk of being frail. Researchers found a 51% rate of frailty among this 

population using Fried’s Frailty Index (Kistler et al., 2015). Frail patients had a higher rate of 

complication (p= 0.03) and a longer length of stay (p= 0.03) compared to their non-frail 

counterparts.  

Suffering from a hip fracture can often lead to death, disability, or a severe decrease in 

ones quality of life (Pioli et al., 2016). In a study of over 3700 patients with a hip fracture, of 

those who survived their initial hospitalization, mortality at one year was 30.8%, with males 

having worse outcomes than females (Jiang et al., 2005). Malnutrition, a subset of frailty, had the 

highest adjusted odd ratio of 7.4 (CI 3.9-14.1) of variables associated with mortality after hip 

fracture. Folbert et al. (2017) found one-year mortality was 23-37% across two study participant 

groups. Another study found after one year, only one-third of hip fracture patients were alive and 

able to ambulate (Neuman et al., 2017). The majority of adult hip fracture patients never return 

to their pre-fracture functional level and have a poor quality of life (Kistler et al., 2015; Pioli et 

al., 2016; Sheehan et al., 2018). Nursing care for hip fracture patients has not varied across the 

years and with increasing incident rates, interventions need to be tailored to improve poor 

outcomes.  
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Pathways are a common way for medical providers to design interventions in a set patient 

population. Notably most pathways described in the literature use a standard approach toward all 

patients in a given population. Folbert et al. (2017) found the use of a hip fracture pathway 

improved mortality from 23.2% to 35.1%. Engelhardt and associates (2018) implemented a 

pathway based on a patient frailty score and then increased interventions for those found to be 

frail. A major component of the pathway was increased communication between caregivers, 

patients, and family along with enhanced discharge planning. The study showed improvement in 

all outcomes and a significant reduction in 30-day readmissions.  

Conceptual Framework 

The Model of Healthcare Quality makes up the conceptual framework for this study. The 

model was used to measure the process and medical interventions and how those interventions 

effect outcomes and quality of life of the older adult with a hip fracture.  

Model of Healthcare Quality 

Donabedian (2003) writes about the Model of Healthcare Quality created in the 1970s. 

The model is used as a way to measure performance in healthcare, specifically as a method to 

evaluate clinical practice. Three components to the model are described: structure, process, and 

outcome. Structure represents the circumstances under which healthcare is delivered. This 

includes the people, places, environment, organization, equipment, and training related to care 

delivery. The structures may influence the way nurses perform within a system. According to 

Donabedian (2003), the structure is the most stable of the three components. The process is 

defined as the way care is delivered. This could be interventions, assessments, treatments, and 

education provided to the patient. Processes directly impact healthcare outcomes. Processes can 
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be measured through the electronic health record, direct observation, or through patient 

interviews. 

Outcome is defined as the changes or consequences that take place, whether positive or 

negative, due to the care being provided. These changes include changes to health, knowledge, 

satisfaction or behavior. While it is important to measure processes, Donabedian (2003) argues 

outcomes must be monitored because they impact the patients’ health and wellbeing.  

In this study, the frailty-based pathway was used as part of the process to deliver care and 

patient outcomes were measured to determine if there was a relationship between process and 

outcome. Prior to the frailty-based pathway care was delivered using a non-standard process. 

Patients may not have received physical therapy on a daily basis while others had therapy twice a 

day. Nursing had no functional goals for care in this population and haphazardly assigned 

resources at will rather than based on written criteria. The frailty-based pathway gave providers 

clear structure and process for this population. Donabedian (2003) contends inferences about 

quality can only be made if an established relationship exists among the three components, 

structure, process and outcome. A relationship must be verified using research. This study 

measured the relationship between the structure, process, and the outcome.  

  

Figure 1. Components that contribute to quality in healthcare based on Donabedian’s (2003) 

Model of Healthcare Quality. 
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Concept Analysis 

Older adults are living longer, active, lives and are the fastest growing population (Joseph 

et al., 2014). Nonetheless, according to the Centers for Medicare and Medicaid Services (CMS, 

2016), Medicare spending in 2015 increased 1.7% to $646 billion, due to increased hospital 

visits of older adult patients. Admissions to hospitals are rising with costs escalating; 

consequently, hospital administrators are looking for ways to decrease the length of stay and 

readmissions.  

Forty percent of adults over the age of 80 are frail, and the majority of those residing in 

dependent living situations or institutionalized are frail (Fried et al., 2004). Older adult patients 

with frailty have significantly higher rates of 30-day readmissions and higher death rates (Belga 

et al., 2016). By identifying frailty early, Shamliyan, Talley, Ramakrishnan, and Kane (2013) 

argue approximately 5% of deaths in older adult patients can be prevented. Frailty constitutes an 

important health issue placing individuals diagnosed with it at risk for negative outcomes. By 

understanding the concept of frailty, the nurse may be able to mitigate risk factors to achieve 

improved outcomes. Although frailty has many definitions in the literature, most agree frailty is a 

balance between one’s capacity and the demand put upon it (Bergman et al., 2007). The purpose 

of this concept analysis is to clarify meanings in the existing but not well-defined concept of 

frailty in the hospitalized older adult.  

Etymology 

Merriam Webster defines frailty as “easily led into evil; easily broken or destroyed; 

physically weak,” and coming from the Latin term fragilis. In Fried et al.'s (2001) landmark 

study, frailty was defined as a physiologic state of increased vulnerability to stressors that result 
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from decreased physiologic reserves, and even dysregulation, of multiple physiologic systems. 

Others have written frailty is an increased vulnerability to poor health outcomes (Joseph et al., 

2014). Heath and Phair (2009) state frailty is not a state, but all older adults are somewhere along 

a frailty continuum, and frailty can vary over time. 

Identification of Concept Uses 

In order to identify the concept uses of frailty in the extant health-care literature, the 

Cumulative Index of Nursing and Allied Health (CINAHL), MEDLINE, and PubMed databases 

were systematically searched using the keywords frailty, frail, frailty syndrome, geriatric, 

elderly, age 65+. Inclusion criteria were as follows: articles written in English, published 

between 2006-2017. Key articles citied within those found were also reviewed. 
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Concept Uses 

 The concept of frailty was added as a Medline Medical Subject Heading (MeSH) term in 

1991 (Bergman et al., 2007). Fried et al. (2001) developed one of the first frailty identification 

measures. The authors evaluated 5,317 people over 10 years and wrote of frailty as a syndrome, 

a phenotype. Frailty is a physiologic state of increased vulnerability to stressors that result from 

decreased physiologic reserves, and even dysregulation, of multiple physiologic systems. In the 

ensuing years, there continues to be a lack of consensus on what characterizes the frail older 

adult. In an attempt to identify characteristics, researchers have developed and studied a variety 

of measures.  

Most recently, Belga et al. (2016) compared three well-known frailty identification scales 

and found minimal overlap, although all scales showed poor outcomes for patients identified as 

frail on the respective instruments. In the articles reviewed for this concept analysis, 10 distinct 

frailty tools were examined in 18 studies. The instruments incorporate physical, cognitive, 

nutrition, social, demographic, and economic data along with specific comorbidities. No singular 

measure is endorsed or recommended by medical or nursing organizations, consequently lack of 

conceptual clarity continues. All but one scale, the FRESH tool, was designed for research. 

Frailty assessment tools vary in length from five items in the FRESH tool to over 75 items. 

Recently investigators are studying frailty and how it applies to specific disease states (de Fátima 

Santos Antunes et al., 2015; Figueroa et al., 2017; Joseph et al., 2014; Liccini & Malmstrom, 

2016; Pioli et al., 2016; Serrano et al., 2017; Vidán et al., 2016).  

 

Defining Attributes 

Wasting 
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Wasting is described as a number of physical and nutrition states in the reviewed articles. 

Authors use of specific attributes can be seen in table 1. Unintentional weight loss is identified in 

many frailty measures. Weight loss when defined was losing 10 pounds or more in the previous 

year (Belga et al., 2016; Fried et al., 2001). Wasting is also defined as the loss of muscle mass or 

strength. Liccini and Malmstrom (2016) found sarcopenia (the loss of muscle mass) in frail 

patients with diabetes was correlated with new disability following hospital discharge. As 

patients lose muscle mass, they may fatigue sooner. 

Fatigue 

Fatigue is a crucial attribute in frailty. The body changes slowly over time, so fatigue 

may be difficult to recognize by the frail individual. Fatigue will limit endurance and the patient 

will tire more easily. 

Slowness 

Slowness is identified as a key attribute by Fried et al. (2001). The authors defined 

slowness as the time it takes for the bottom 20% of the population to walk 15 feet, adjusted for 

height and gender. In contrast, Vidán et al. (2016) used the bottom 10th percentile for heart 

failure patients to measure slowness. 

Mobility 

All the above attributes may exacerbate the inability of the older adult to mobilize. 

Specifically, the frail older adult will have limited ambulation. Changing and maintaining body 

positions, rising from a seated position, walking, and moving may be difficult for the patient 

(Fairhall et al., 2013). In-bed mobility is excluded from this attribute. 

Antecedents 

Age 
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As adults age, frailty becomes more prevalent (Fried et al., 2004). Therefore, age is 

considered an antecedent in this concept analysis. Forty percent of adults over age 80 are 

considered frail. Advanced age is related to increased mortality and morbidity, although age 

alone does not cause a person to become frail (Serrano et al., 2017). Many older adults lead 

active, healthy, lives frailty free.  

Trigger Event 

Another antecedent in this concept analysis is a trigger event must occur. A trigger is a 

tipping point where the patient’s capacity to cope cannot meet the demand to recuperate from 

illness. A trigger may be a disease exacerbation, a fracture, or an acute illness. The trigger may 

be psychosocial, for example the death of a loved one or a change in living condition. In one 

study the authors found hospital admission to a critical care unit drastically speeds up the process 

of frailty (McDermid & Bagshaw, 2009). The hospitalized patient tends to be less mobile, 

thereby losing muscle mass at an increased rate. 

Consequences 

The consequences of frailty can be both positive and negative. Recognition of frailty 

allows the nurse to modify the plan of care to mitigate some aspects of frailty. Conversely, if 

frailty occurs, reserves may become exhausted while recovering from illness and the patient may 

have poor outcomes. Frail patients have higher rates of complications, for example, infections,  

organ failure, and are more likely to be institutionalized after discharge from the hospital (Joseph 

et al., 2014). With decreased reserve, the frail patient is more likely to experience death while in 

the hospital, and mortality can be predicted more precisely from frailty as opposed to age (De 

Lepeleire, Iliffe, Mann, & Degryse, 2009). 

Model Case 
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Eleanor is a 77-year old woman found after a fall by her neighbor. She was out getting 

the mail and tripped on the curb. She suffered a fractured hip and is admitted to the local 

hospital. Eleanor has a history of osteoporosis, depression, and diabetes mellitus type 2. Her son 

arrives at the hospital and reports he last saw his mother 5 days ago during their weekly outing. 

Eleanor lives alone and typically uses a cane to get around her home. During the family outings, 

she recently started using a wheelchair because she could not keep up with her family and has to 

take frequent breaks. She receives one meal a day delivered to her home and consumes small 

snacks in place of other meals. Her weight is 12 pounds below her last recorded weight at her 

primary care office about a year ago.  

The case of Eleanor is a model for this concept because it meets the attributes and 

antecedents of frailty as defined in this concept analysis. Eleanor has a triggering event of a 

fractured hip, and she is an older adult. Eleanor has wasting, fatigue, slowness, and limited 

mobility. The result of this hospital admission will likely change her living condition from 

moderately independent to dependent or institutionalized. 

 

 

Borderline Case 

Max is a 71-year old man who slipped and fell while out shopping. He is admitted to the 

hospital with a fractured hip. Max has a history of coronary artery disease. He lives with his 

wife, they are both retired, and travel often. He states he is “a little slower now, but I still get 

around pretty good.” When asked, he says he can walk a mile without having to take a break. He 

does admit recently he has lost his appetite, “food just doesn’t taste as good as it used to,” and he 

has dropped some weight.  
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The case of Max is borderline for this concept because Max only meets some of the 

criteria for frailty. He exhibits signs of wasting (weight loss) and slowness but does not have 

fatigue with mobility and can ambulate longer distances. Although the antecedents are present 

(age and a triggering event), Max is not frail. This concept may still apply to Max, as the nurse 

may anticipate Max’s situation could change with this triggering event and implement strategies 

to prevent the development of frailty. 

Contrary Case 

Brandon is a 27-year old male who was at work and jumped from a 10-foot wall. He 

fractured his hip and was admitted to the hospital. Brandon has no medical history and reports to 

the nurse he usually is very active. He runs 3-5 miles daily and maintains a high protein diet. His 

weight has been consistent over the last two years. 

The is a contrary case because Brandon does not meet the essential attributes and all the 

antecedents for frailty. Although he has the same triggering point and suffers from the same 

diagnosis as the model and borderline cases, he does not exhibit wasting, fatigue, slowness, or 

limited mobility. Brandon will likely have few long-term lifestyle changes from this event. 

Empirical Referents 

Wasting 

Wasting can be measured many ways. Unintentional weight loss between 5% (Morley, 

Malmstrom, & Miller, 2012; Paulson & Lichtenberg, 2015); and 10% (Vidán et al., 2016) 

appears in the related literature. The measuring of muscle mass through body composition is also 

discussed (Lukaski, Kyle, & Kondrup, 2017). Albumin may be another way to measure wasting 

(Almeida Carneiro et al., 2016). Two studies measured wasting by determining a patient’s upper 

body strength (Joseph et al., 2017; Paulson & Lichtenberg, 2015). 



 

 

19 

 

Fatigue 

Fatigue or exhaustion can be measured by asking a patient about her/his rate of tiredness 

(Morley et al., 2012). Belga et al. (2016) used questions related to depression on the Patient 

Health Questionnaire. Lastly, many authors ask for a self-report of fatigue (Paulson & 

Lichtenberg, 2015; Vidán et al., 2016). 

Slowness 

Walking speed can be assessed using the Get Up and Go Test. This test measures the 

time it takes a patient to rise from seating, walk 10 feet, and return to a seated position (Belga et 

al., 2016). Joseph et al. (2017) developed an upper extremity frailty assessment, which measures 

the rate of elbow flexion to examine slowness in bed-bound patients. Another instrument  

measures a patients ability to rise from a chair, although this may be more indicative of weakness 

or muscle wasting (Paulson & Lichtenberg, 2015). 

 

 

Mobility 

Mobility is best measured by assessing whether a patient is a community ambulator or a 

home ambulator. The community ambulator can maneuver within the community without the use 

of walking aids, while the home ambulator may be reliant upon walking aids and rarely 

mobilizes outside of the home (Pioli et al., 2016). Other mobility measures use a self-report of 

low activity or ability to complete specific tasks (Morley et al., 2012). Falls is/are also used to 

determine mobility as seen in Table 1. 

Table 1 

Frailty Attributes by Article 



 

 

20 

 

 

 

 

 

 

Operational Definition 

Frailty in the hospitalized older adult can be defined as a continuum of the balance 

between reserves and demands to meet the body’s needs, as a person becomes frailer, the body 

loses muscle mass (wasting), fatigues easily, slows in speed, and has limited mobility.  Frailty is 

cyclical, and an older adult can either become frailer or less frail depending on the plan of care 

and the person’s state of health (Figure 2). In this concept, a person could reverse this cycle and 

slowly build muscle, improve speed, become less tired, and improve ambulation distance. 
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Figure 2. The cycle of frailty.  

 

The center of the figure above represents the attributes written in this concept analysis. A 

person can become either more or less frail after a triggering event based on the plan of care. 

Prevention strategies can be employed which may reverse the cycle of frailty. 

Anticipated Uses 

Mitigate Risk 

In a systematic review, Fairhall et al. (2013) examined the evidence related to 

interventions targeted to improve mobility. The authors found with frail adults outside of the 

hospital the key goal is to decrease or reverse the decline in function. This concept can be 

applied to older adults in the hospital or as part of a discharge plan to prevent readmission and 

further frailty. Healthcare providers may use exercise and physical therapy to prevent muscle 

loss and improve function while in the hospital (Bergman et al., 2007). This exercise plan can be 

continued, along with appropriate nutrition, after discharge to not only prevent muscle loss, but 
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to improve lean muscle mass. As the patient improves this attribute the others will improve as 

well.  

The nurse should manage symptoms that may exacerbate frailty, i.e. pain, loss of 

appetite, and sleep deprivation. These symptoms put the older adult at an increased risk to 

develop delirium while in the hospital (Illsley & Clegg, 2016). It may be difficult to reverse the 

cycle of frailty among older adults experiencing delirium. 

Resource Allocation 

For some patients, for instance those involved in trauma or experiencing a critical illness, 

providers can consider frailty when collaborating with the patient on a treatment plan. Knowing 

the frail patient has an increased risk of complications and poorer outcomes may influence 

decision making for both the provider and the patient. Understanding frailty can help the nurse 

coordinate needed resources, and interprofessional interventions (Fried et al., 2004). 

In the model case of Eleanor, discussed earlier in this concept analysis, the healthcare 

provider may seek different resources for the frail patient. Eleanor is faced with a triggering 

event that will likely change her moderately independent lifestyle to one of complete dependence 

on others with possible institutionalization. By sharing the outcomes associated with frailty, 

Eleanor, her family, and her provider can make an informed decision on her plan of care. They 

may examine an alternative treatment plan such as palliative care instead of a traditional surgical 

treatment. 

Summary of Findings 

Older adults are one of the fastest growing populations globally (Joseph et al., 2014). 

Frailty impacts up to 32% of adults over age 65 (Tocchi et al., 2014). Frailty causes increased 

mortality and morbidity, as well as increased complications in the hospitalized patient (Serrano 
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et al., 2017). The concept analysis in Table 1 advances understanding of what constitutes frailty 

in the hospitalized older adult. While researchers have not agreed on the key attributes of frailty, 

authors’ use of specific attributes can be seen in the table. Of the articles reviewed for this 

analysis, the table depicts those with significant findings by attribute. By having a better 

understanding of the key attributes of wasting, fatigue, slowness, and limited mobility, healthcare 

providers can initiate interventions to reverse the cycle of frailty (De Lepeleire et al., 2009). 

Conclusion 

In the book, Being Mortal, Gawande (2014) writes that frailty is a part of natural aging, 

but aging does not necessarily make one frail. Healthcare providers cannot stop the aging 

process, but perhaps they can influence or slow the degree of decompensation. Frailty exhausts 

multiple systems at different rates. Frailty can be defined as the continuum of balance between 

reserves and demands to meet the body’s needs. The critical attributes of frailty are wasting, 

fatigue, slowness, and limited mobility. The antecedents of this concept of frailty are age, 

defined as the older adult along with the experience of a triggering event. By recognizing the 

frail patient, the healthcare providers may construct a tailored plan of care to potentially reverse 

the cycle of frailty and prevent poor outcomes. 
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CHAPTER THREE 

METHODS 

Extant studies have looked at frailty and hip fractures independently, but a gap in the 

literature exists when looking at the connection between frailty and post-operative outcomes 

after hip fracture. The purpose of this study was to examine the relationship among frailty and 

post-operative outcomes in adult patients with a hip fracture. 

Research Question and Aims 

 Using retrospective data from a large urban community-based hospital, this comparison 

study seeks to answer: Does the use of a frailty-based pathway with frailty bundle improve 

outcomes in the adult patient with a hip fracture?  

The specific aims of this study were to: 

1. Characterize a sample of hip fracture patients admitted to a large urban community-based 

hospital in Southern California  

2. Examine the relationships among select patient characteristics and post-operative 

outcomes (patient length of stay, discharge disposition, function, complications) in this 

sample. 

3. Examine the effectiveness of a frailty-based pathway on patient outcomes in a sample of 

hip fracture patients admitted to a large urban community-based hospital in Southern 

California. 

Study Design 

This study used a retrospective, descriptive, comparative design. In this study another 

hospital cannot be used as a comparison, therefore a comparison was made before and after the 

implementation of a frailty-based pathway (Figure 3).  
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Figure 3. Research conceptual framework. 

 

The implementation of a frailty-based pathway took place in early 2019 at this 

community hospital. Once the pathway was ordered, the nurse screened the hip fracture patient 

for frailty using the FRESH instrument. The FRESH instrument was developed by the Frail 

Elderly Support Research Group. Those with a FRESH score 0-1 then had a non-frail bundle 

implemented, while those scoring 2-5 had a frail bundle implemented. 

The first sample population (comparison sample) data were collected from before the 

implementation of a frailty-based pathway and the second sample data were collected from 

patients admitted after implementation of the pathway. Clinical variables (age, gender, American 

Society of Anesthesiologists score [ASA], and comorbidities) were collected to validate the two 

populations were similar. Because a frailty score was only collected in the second group, proxy 

frailty variables were collected in both groups. Fried and colleagues write of frailty as a 

phenotype (Fried et al., 2001). The Fried frailty phenotype includes five subcategories: 
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unintentional weight loss or shrinking; decreased strength defined as a grip strength in the lowest 

20%; fatigue defined as self-reported exhaustion; decreased mobility, defined as a walking speed 

in the slowest 20%; and low activity, defined as expended kilocalories over a week’s time. A 

person is considered to meet the frailty phenotype if they exhibit three of the five criteria. 

Variables used as a proxy for frailty in this study were age, Body Mass Index, functional ability, 

and ASA score, which takes overall health into account.  

Additional variables length of stay, readmissions, inpatient complications, and discharge 

disposition were collected from both groups. While using a retrospective design introduces 

certain inherent methodologic weaknesses, a large sample size, and the use of a similar 

timeframe for before and after the pathway implementation strengthens the analysis. The 

staffing, training, and assignment structure remained stable in the study environment across both 

groups.  

Setting 

 The study took place in a large, urban community-based non-academic hospital. The 

hospital typically admits 300 patients with hip fractures per year, with roughly two-thirds of 

those being admitted to the orthopedic unit.  

Sample 

The historical comparison group data was captured from patients admitted between 

February 2018 and July 2018. The post intervention group data was collected from patients 

admitted between February 2019 to July 2019. 

Inclusion criteria. Patients with the following were included in the comparison and 

intervention groups: 

• Patients admitted with a primary diagnosis of a hip fracture 
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• Age 50 and older 

• Admitted to the acute care unit 

• Operative fixation of fracture 

• Pre-intervention case did not have frailty-based pathway orders and were admitted 

February 2018 - July 2019 

• Post-intervention cases had frailty-based pathway orders and were admitted February 

2019 - July 2019 

Exclusion criteria. Patients were excluded if they met the following: 

• Patients admitted directly to the intensive care unit or trauma unit 

• Patients with non-operative interventions only 

• Patients under the age of 50 

• Patients admitted outside the study timeframe 

• Patients admitted under a primary diagnosis other than hip fracture 

• Patients receiving hospice service 

Sample Size 

The hospital admits approximately 300 patients with a hip fracture per year directly to the 

orthopedic unit. The comparison group is made up of 156 patients, the post-pathway group is 

made up of 146 patients.   
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Study Variables 

 The following is the dependent variable analyzed for this study (Figure 3) 

• Discharge disposition - defined as: 

o Independent (home or independent living facility if identified as home) 

o Dependent (skilled nursing facility, rehabilitation center, board and care, assisted 

living facility)  

o In-patient death 

The following are study independent variables 

• Frailty-based pathway with frailty or non-frail bundle initiated (yes/no). The pathway was 

developed by hospital clinicians for use in a clinical setting and includes pre-operative 

care, nutrition, post-operative functional goals, use of advanced illness management, and 

either intense short-term rehabilitation and physical therapy or long-term rehabilitation 

based on the frailty score of the patient. Those who were frail were initially assigned 

physical therapy once per day and bed to chair mobility by nursing two to three times a 

day. Those who were non-frail were initially assigned physically therapy twice per day 

with bed to chair mobility by nursing two to three times per day. The physical therapist 

had the ability to increase to twice per day on frail patients if the patient performed well 

on the initial assessment. 

• FRESH frailty score (post-intervention group only). FRESH frailty score was 

implemented in this community hospital as part of the frailty-based pathway. FRESH was 

developed for use in a clinical setting and uses a series of five items to score. FRESH has 

81% sensitivity and 80% specificity (Kajsa, Katarina, Sten, & Synneve, 2016). The 

pathway directed care for both the non-frail and frail cases. A FRESH score of 2 or more 
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indicates the frailty interventions were initiated, a FRESH score of 0-1 indicates the non-

frail interventions were implemented. 

In order to validate if the two groups were comparable, a number of possible confounding 

variables were analyzed.  

• Age- measured in years 

• Gender- male or female 

• Race/ethnicity 

• Surgical risk using ASA score 

• Length of stay- measured in days 

• Functional ability- defined as the total number of feet ambulated on post-operative day 1 

• Comorbidity- Pneumonia present on admission 

• Comorbidity- History of diabetes type I or II 

• Comorbidity- History of hypertension 

• Comorbidity- History of smoking within a year of admission 

• Comorbidity- History of alcohol abuse 

• Comorbidity- History of cardiac disease 

• Comorbidity- History of chronic obstructive pulmonary disease 

• In-patient complication, delirium- using the brief confusion assessment method (bCAM) 

• In-patient complication- falls 

• Complication- 90-day readmission 
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Data Acquisition 

Cases with a hip fracture were identified by ICD-10 code for primary diagnosis in 

addition to having an order for admission into acute care. Next, case data were collected using 

the hospital electronic health record (EHR). 

Analytic Approach 

• Aim #1. Characterize a sample of hip fracture patients admitted to a large urban 

community-based hospital in Southern California. To address this aim means and 

standard deviations were computed for continuous data and percentages and frequencies 

for categorical data. 

• Aim #2. Examine the relationships among select patient characteristics and post-

operative outcomes (patient length of stay, discharge disposition, function, 

complications) in this sample. To address this aim t-tests were used to examine 

continuous relationships among two groups; one-way analysis of variance (ANOVA) 

were used for continuous variables with three or more categories or groups; and chi-

square analysis were used to examine potential categorical associations. 

• Aim #3. Examine the effectiveness of a frailty-based pathway on patient outcomes in a 

sample of hip fracture patients admitted to a large urban community-based hospital in 

Southern California. Descriptive statistics were used to describe patterns within the data 

and to compare the two groups. To test the outcome variables, an independent t-test was 

used on the continuous variables; length of stay and function (measured using ambulation 

distance) with use of the pathway (yes/no) as the independent variable. For the outcome 

variable of discharge disposition Chi square crosstabulation was used.  

Human Subjects Protection 
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Human subject protection and oversight was conducted by the IRB from both the 

University of San Diego (Appendix A) and the healthcare organization. The study is a 

retrospective analysis of secondary data. All data were obtained via the hospitals’ EHR 

containing the dependent and all independent variables of interest for the study. Cases with a hip 

fracture were identified by ICD-10 code for primary diagnosis in addition to having an order for 

admission into acute care. The organizational database containing personal health identifiers 

(PHI) was stored on a hospital password-protected server. Once the data transfer was complete, 

all PHI were removed from case records and then assigned consecutive study identification 

numbers. Since the data were obtained exclusively from the EHR, this minimal risk study meets 

exempt status by the IRB.   

Limitations 

This study has several limitations. The use of a comparison design can be an issue. The 

researcher must analyze the two groups for similarity and differences in order to understand if 

other factors could have influenced outcomes. Staffing and training have a bearing on outcomes 

in this type of design. Because the frailty-based pathway was a new process, missing data 

elements could occur and impair the researcher’s ability to compare the two groups. The FRESH 

assessment was not implemented until the post-intervention group, so frailty cannot be 

determined using identical methodology in the first population. While the FRESH tool is ideal 

for the clinical setting, it may not be in depth enough in research for a thorough evaluation. 

Surgical risk using the ASA score were collected to better understand the health of the 

populations and to compare both groups.  

Summary  
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Using a retrospective, descriptive, comparative design, this study sought to answer: Does 

the use of a frailty-based pathway with frailty bundle improve outcomes in the adult patient with 

a hip fracture? The EHR was used to gather case data. Human subject protection was obtained 

prior to data collection. Several variables were analyzed to describe the sample and the 

difference in patient outcomes before and after implementation of a frailty-based pathway in the 

adult hip fracture patient in a large urban hospital in southern California. Limitations of this 

study were acknowledged. This study advances understanding of how frailty can be a factor in 

improving the care for the hip fracture patient.    
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CHAPTER FOUR 

STUDY RESULTS 

The purpose of this study was to examine the relationship between frailty and post-

operative outcomes in adult patients with a hip fracture. The sample was from a large, urban 

community hospital and was composed of adult hip fracture patients either with or without a 

frailty-based pathway and bundle. The specific aims were:  

• Research Aim 1: Characterize a sample of hip fracture patients admitted to a large urban 

community-based hospital in Southern California,  

• Research Aim 2: Examine the relationships among select patient characteristics and post-

operative outcomes (patient length of stay, discharge disposition, function, 

complications) in this sample, and 

• Research Aim 3: Examine the effect of the implementation of a frailty-based pathway on 

patient outcomes in this sample. 

Research Aim 1 

To characterize a sample of hip fracture patients admitted to a large urban community-

based hospital in Southern California, the analysis included older adults, mostly female and 

Caucasian with a wide range of comorbidities. The mean age at admission could not be 

calculated in the studied population due to a restriction made by the hospital IRB. According to 

hospital regulation any patient over the age of 89 years, may not have an age collected 

individually and must be collected as a category. Therefore, age was analyzed in 3 categories, 

ages 50-69, 70-89, and over 89. Sixty-four percent (n=192) of the patients were in the 70-89 age 

range (Table 2).  
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Table 2 

Sociodemographic Characteristics of Study Population 

Characteristic Total Sample 

(N = 302) 

Group 1 

 (No Pathway) 

(n = 156) 

Group 2 

(Pathway) 

(n = 146) 

χ2 p 

Age    2.9 .234 

   Age 50-69, n, % 49 (16%) 21 (13%) 28 (19%)   

   Age 70-89, n, % 192 (64%) 106 (68%) 86 (59%)   

   Age >89, n, % 61 (20%) 29 (19%) 32 (22%)   

Gender    2.3 .085 

   Male, n, % 78 (26%) 46 (29%) 32 (22%)   

   Female, n, % 224 (74%) 110 (71%) 114 (78%)   

Race / Ethnicity    1.0 .905 

   White, n, % 226 (75%) 120 (77%) 106 (73%)   

   Hispanic, n, % 35 (12%) 18 (12%) 17 (12%) .665 .729 

   Asian, n, % 19 (6%) 8 (5%) 11 (8%)   

   Black, n, % 4 (1%) 2 (1%) 2 (1%)   

   All others,               

   n, % 

53 (18%) 26 (17%) 27 (18%)   

ASA    5.7 .114 

   1, n, % 3 (1%) 1 (1%) 2 (1%)   

   2, n, % 66 (22%) 26 (17%) 40 (27%)   

   3, n, % 168 (56%) 94 (60%) 74 (51%)   

   4, n, % 65 (22%) 35 (22%) 30 (21%)   

BMI, mean, (SD) 24.8 25.4 (5.7) 24.1 (5.2) F= 1.76 .186 

Note:  M = Mean; SD = Standard Deviation; χ2 = Fisher’s Exact Test; BMI = Body Mass Index; The ASA 

(American Society of Anesthesiologists) score is a subjective assessment of a patient's overall health that 

is based on five classes (1 to 5). 

 

The majority of patients were female (n=224; 74%). The hospital admits a majority of 

Caucasian patients followed by Hispanics and Asians. The study sample followed this trend with 

75% of those in the study being Caucasian. The data were collected based on patient self-

reported information. Of note, the other category included 18% of the study individuals. This 

category included other races not specifically named, as well as those who preferred not to 

answer the question. Due to the low number of cases of African Americans and those who 

declined to state, those categories were included in the Other category for further analysis. 

Several historical comorbidities were collected including diabetes, hypertension, stroke, 

cardiac disease, chronic obstructive pulmonary disease (COPD), as well as histories of smoking 
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or alcohol abuse. One comorbidity analyzed was pneumonia on admission. Patients with 

pneumonia are weaker in general and this condition may lead to a fall resulting in a fractured hip. 

Nine percent of this population was admitted with both a hip fracture and pneumonia. The 

breakdown of each comorbidity is noted in Table 3; no significant differences were found based 

upon pathway group.  

Table 3 

Characteristics of Comorbidities of Study Population 

Characteristic Total Sample 

(N = 302) 

Group 1 

(No Pathway) 

(n = 156) 

Group 2 

 (Pathway) 

(n = 146) 

χ2 p 

Pneumonia, n, % 28 (9%) 17 (11%) 11 (8%) 1.01 .31 

Diabetes, n, % 73 (24%) 41 (26%) 32 (22%) .78 .38 

Hypertension, 

n, % 

224 (74%) 115 (74%) 109 (75%) .04 .85 

Stroke, n, % 38 (13%) 17 (11%) 21 (14%) .83 .36 

Smoker, n, % 28 (9%) 14 (9%) 14 (10%) .03 .85 

Cardiac Disease, 

n, % 

142 (47%) 74 (47%) 68 (47%) .02 .88 

Alcohol Abuse, 

n, % 

12 (4%) 7 (4%) 5 (3%) .22 .64 

COPD, n, % 43 (14%) 23 (15%) 20 (14%) .07 .80 

Note: M = Mean; SD = Standard Deviation; χ2 = Fisher’s Exact Test; COPD= Chronic Obstructive 

Pulmonary Disease 

 

Comparison of Sample Pre- and Post-Pathway 

In order to identify whether the pre-pathway and post-pathway groups were similar it was 

important to compare sociodemographic characteristics, as well as comorbidity rates. The post 

frailty pathway group had an increased rate in both youngest (n=28, 19%) and oldest (n=32, 

22%) categories, but the difference was not significant (χ2= 2.9, p=.23; Table 2). The majority of 

patients both before and after frailty pathway implementation were female with 71% (n=110) 

and 78% (n=114) respectively (χ2= 2.3, p= .09). Race and ethnicity were similar for both groups.  
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Because a frailty score was only available from the post-pathway group, it is important to 

look at factors which may contribute to frailty in both populations in order to ensure the groups 

are alike. Therefore, proxy variables were collected across both groups. The proxy variables 

included age, Body Mass Index (BMI), and comorbidities. One of the factors used to determine 

wasting was BMI. Both groups had a similar BMI with a mean of 25.4 (SD=5.7) in the pre-

pathway group; the post-pathway group had a mean BMI of 24.1 (SD=5.2), this difference was 

not significant (t= 2.01, p = .05). Another factor associated with frailty is the number of 

comorbidities. The American Society of Anesthesiologists score is a subjective assessment of a 

patient’s overall health based on five classes (1-5), the score takes comorbidities into account 

and was available within the data set. Over half of the sample (56%) admitted for hip fracture 

had a score of 3; the breakdown of scores is available in Table 2. The difference from the pre-

pathway group to the post pathway group was not significant (χ2= 5.7, p= .18). Several 

comorbidities were collected individually including pneumonia, diabetes, hypertension, stroke, 

cardiac disease, chronic obstructive pulmonary disease (COPD), as well as histories of smoking 

or alcohol abuse. There were no significant differences between the pre-pathway group to the 

post-pathway group (Table 3). No significant differences were found among the frailty proxy 

variable based upon pathway group. 

Research Aim 2 

The second aim of this research study was to examine the relationships among select 

patient characteristics and post-operative outcomes (patient length of stay, discharge disposition, 

function, complications) in this sample. This aim was explored using data from both groups and 

examining the characteristics of all cases and their relationship with post-operative outcomes.  
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Length of Stay 

Length of stay was calculated in whole days in all cases across both groups (n=302). The 

total sample mean length of stay was 4.02 (SD = 1.86; Table 4). A significant difference in 

length of stay was seen across the ASA scores. Those with a surgical risk score of 1 or 2 had a 

shorter length of stay (3.3 days), those with a score of 3 or 4 had a longer length of stay (4.36 and 

4.74; F= 12.25, p<.001). While younger cases had a mean length of stay of 3.71 (SD 1.14) and 

those over the age of 89 had a mean length of stay of 4.25 (SD=1.29) age did not indicate a 

significant relationship (F=2.0, p=.13). Specific comorbidities were analyzed including a co-

diagnosis of pneumonia, alcoholism, smoking, or history of diabetes, hypertension, stroke, 

cardiac disease, and COPD. Significant relationships were seen between cardiac disease and 

length of stay (mean= 4.56, SD=1.96, t=-3.47, p=.001).  
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Table 4 

Relationships among Select Patient Characteristics and Length of Stay Using Independent t-Test for 

Equality of Means and ANOVA 

Characteristic LOS 

 m (SD) 

 

t f df p 

Total population (N=302) 4.20 (1.86)     

Age   2.0  .13 

   50-69 (n=49) 3.71 (1.14)     

   70-89 (n= 192) 4.31 (2.13)     

   >89 (n=61) 4.25 (1.29)     

Gender   .39  .71 

   Male (n= 78) 4.27 (1.67)     

   Female (n=224) 4.18 (1.92)     

Race / Ethnicity   .069  .93 

   White (n=226) 4.22 (1.94)     

   Asian (n=19) 4.26 (1.82)     

   Other (n=57) 4.12 (1.55)     

   Hispanic (n=35) 4.26 (1.22)  1.085  .34 

BMI     .52 

ASA   12.25  <.001 

   1 or 2 (n=69) 3.30 (1.35)     

   3 (n=168) 4.36 (1.61)     

   4 (n=65) 4.74 (2.51)     

Pneumonia (n=28) 4.79 (2.18) -1.75 1.68  .08 

Diabetes (n=73) 4.08 (1.97) .632 1.72  .52 

Hypertension (n=224) 4.22 (1.66) -.265 .376  .79 

Stroke (n=38) 4.24 (1.24) -.123 2.70  .90 

Smoker (n=28) 3.86 (1.21) 1.03 1.95  .30 

Cardiac Disease (n=142) 4.56 (1.96) -3.24 8.47  .001 

Alcohol Abuse (n=12) 4.75 (1.82) -1.04 .003  .30 

COPD (n=43) 4.72 (1.71) -1.99 .101  .05 

Note:  M = Mean; SD = Standard Deviation; t = independent t-test; df =degrees of freedom; mean 

difference= Tukey HSD; ASA = American Society of Anesthesiologists score BMI = Body Mass Index   

 

Function 

Functional ability was calculated using the total number of feet ambulated on post-

operative day one between the hours of midnight to the following midnight. The mean distance 

ambulated for all across both groups was 44.79 feet (SD=127.1), there was great variation across 

the cases (Table 5). The range was 0-1015 feet, with a median of 2 feet. Age had a significant 
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relationship with function (f=8.93, p<.001). Those aged 50-69 had a mean distance of 109.96 

(SD 190.3), cases in the 70-89 age range had a mean distance of 37.85 feet (SD=119),  those over 

the age of 89 had a mean distance of 14.28 feet (SD=49.9). A Kruskal-Wallis H test showed that 

there was a statistically significant difference in functional ability between the different age 

categories, (H = 14.5, p = .001). The ASA score had a significant relationship with functional 

ability. The lower the ASA score was associated with a higher mean distance ambulated (f=8.87, 

p=<.001, H= 52.39, p<.001). Comorbid conditions were analyzed and a history of stroke 

(mean=3.61 feet, SD= 8.9, t=5.59, p<.001, U=3317, p<.001), cardiac disease (U= 9557.5, 

p= .012) and COPD (mean=8.7 feet, SD= 27.2, t=4.47, p<.001, U=4055, p=.003) were both 

found to have significant relationships with functional ability. 
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Relationships among Select Patient Characteristics and Function (Distance Ambulated Post-Operative 

Day 1) Using Mann-Whitney U Test and Independent Samples Kruskal-Wallis Test 

Characteristic Distance Ambulated 

m (SD) 

U H df p 

Total population (N=302) 44.79, (127.1)     

Age  14.50  2 <.001 

   50-69 (n=49) 109.96 (190.3)     

   70-89 (n= 192) 37.85 (119.0)     

   >89 (n=61) 14.28 (49.9)     

Gender  9050   .61 

   Male (n= 78) 45.05 (141.3)     

   Female (n=224) 44.70 (122.2)     

Race / Ethnicity   3.35  .18 

   White (n=226) 45.75 (130.2)     

   Asian (n=19) 70.84 (163.6)     

   Other (n=57) 32.3 (98.6)     

   Hispanic (n=35) 29.37 (129.5)  .05  .97 

ASA   49.55  <.001 

   1 or 2 (n=69) 106.8 (182.3)     

   3 (n=168) 32.5 (112.1)     

   4 (n=65) 10.69 (46.97)     

Pneumonia (n=28) 30.07 (70.5) 3678   .705 

Diabetes (n=73) 30.18 (99.8) 7576.5   .20 

Hypertension (n=224) 39.31 (128.2) 7591.0   .07 

Stroke (n=38) 3.61 (8.9) 3317.0   <.001 

Smoker (n=28) 28.46 (70.8) 3708.0   .75 

Cardiac Disease (n=142) 33.42 (115.1) 9557.5   .012 

Alcohol Abuse (n=12) 31.25 (43.2) 1821.0   .77 

COPD (n=43) 8.7 (27.2) 4055.5   .003 

Note:  M = Mean reported in feet; SD = Standard Deviation; U= Mann-Whitney U test; H= Kruskal-Wallis; df 

=degrees of freedom; mean difference= Tukey HSD; ASA = American Society of Anesthesiologists 

score   

 

Discharge Disposition 

Discharge disposition was defined as either discharging to home or someplace other than 

home, examples included rehab, skilled nursing facilities, and assisted living. Only 18% of the 

cases (n=55) discharged to home (Table 6). Age had a significant relationship to a patient’s 

ability to discharge home. Forty-six percent of the cases in age 50-69 discharged home compared 

to 15% of those age 70-89 and 5% over the age of 89 (x2=35.6, p<.001). ASA score had a 

significant relationship with discharge disposition. The cases with a lower score were more likely 
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to discharge to home, in contrast those with a higher score were more likely to discharge to a 

dependent facility (x2=36.7, p<.001). When analyzing the comorbid conditions, significant 

relationships to discharge disposition were seen with diabetes (x2=4.81, p<.03), hypertension 

(x2=19.0, p<.001), stroke (x2=9.68, p=.002), cardiac disease (x2=7.01, p=.008), and COPD 

(x2=8.50, p=.004). 

Table 6 

Relationships among Select Patient Characteristics and Discharge Disposition Using Crosstabulation 

and Independent t-Test for Equality of Means 

Readmission 

Readmission was defined as any case readmitted as an in-patient in the 90 days following 

discharge, 10% of the cases were readmitted (n=30). Several characteristics were analyzed to 

Characteristic Discharge 

Disposition 

(Home) 

n (%) 

t x2 f df p 

Total population (N=302) 55 (18%)      

Age   35.6  2 <.001 

   50-69 (n=49) 23 (46%)      

   70-89 (n=192) 29 (15%)      

   >89 (n=61) 3 (5%)      

Gender   .169  1 .681 

   Male (n=78) 13 (17%)      

   Female (n=224 42 (19%)      

Race / Ethnicity   .550  2 .759 

   White (n=226) 39 (17%)      

   Hispanic (n=35) 9 (26%)  3.77  2 .152 

   Asian (n=19) 4 (21%)      

   Other (n=57) 12 (21%)      

BMI  .391  1.57 284 .69 

ASA   36.7  2 <.001 

   1 or 2 (n=69) 29 (42%)      

   3 (n=168) 23 (14%)      

   4 (n=65) 3 (5%)      

Pneumonia (n=28) 4 (14%)  .319  1 .57 

Diabetes (n=73) 7 (10%)  4.81  1 .03 

Hypertension (n=224) 28 (13%)  19.0  1 <.001 

Stroke (n=38) 0 (0%)  9.68  1 .002 

Smoker (n=28) 5 (18%)  .003  1 .96 

Cardiac Disease (n=142) 17 (12%)  7.01  1 .008 

Alcohol Abuse (n=12) 2 (17%)  .02  1 .89 

COPD (n=43) 1 (2%)  8.50  1 .004 
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identify their relationship to readmission (Table 7). In this analysis, age was not significant 

(x2=4.43, p=.11). Body Mass Index (BMI) had a significant relationship with readmissions 

(t=2.15, p=.004). The cases with readmissions had a mean BMI of 22.8 while those not 

readmitted had a mean BMI of 25.03. ASA score had a significant relationship with readmissions 

(x2=9.59, p=.008). Those cases in the lower scoring categories had a lower rate of readmissions 

while those in the highest categories had a higher rate of readmission. Of the comorbid 

conditions analyzed only smoking had a significant relationship with readmission (x2=11.98, 

p=.001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7 

Relationships among Select Patient Characteristics and Readmission Using Crosstabulation and 

Independent t-Test for Equality of Means 
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Characteristic Readmission  

n, % 

t x2 f df p 

Total population (N=302) 30 (10%)      

Age   4.43  2 .11 

   50-69 (n=49) 8 (16%)      

   70-89 (n=192) 14 (7%)      

   >89 (n=61) 8 (13%)      

Gender   .11  1 .74 

   Male (n=78) 7 (9%)      

   Female (n=224) 23 (10%)      

Race / Ethnicity   4.38  2 .112 

   White (n=226) 21 (09%)      

   Hispanic (n=35) 5 (14%)  .93  2 .63 

   Asian (n=19) 0 (0%)      

   Other (n=57) 9 (15%)      

BMI  2.15  5.02  .004 

ASA   9.59  2 .008 

   1 or 2 (n=69) 0 (0%)      

   3 (n=168) 13 (8%)      

   4 (n=65) 13 (20%)      

Pneumonia (n=28) 1 (4%)  1.40  1 .24 

Diabetes (n=73) 5 (7%)  1.02  1 .31 

Hypertension (n=224) 22 (10%)  .012  1 .91 

Stroke (n=38) 6 (16%)  1.67  1 .20 

Smoker (n=28) 8 (29%)  11.98  1 .001 

Cardiac Disease (n=142) 16 (11%)  .533  1 .47 

Alcohol Abuse (n=12) 3 (25%)  3.17  1 .08 

COPD (n=43) 5 (12%)  .161  1 .67 

 

 

Delirium 

Delirium was one of the complications collected across both samples, 8% of the cases 

experienced delirium as measured by a positive bCAM or diagnosed by a provider (n=25;  Table 

8). Only one significant relationship can be seen with delirium, having a co-diagnosis of 

pneumonia along with a fractured hip, 25% of these cases had delirium (x2=11.37, p=.001). All 

other patient characteristics did not have a significant relationship to delirium in this sample. 

Table 8 
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Relationships among Select Patient Characteristics Delirium Using Crosstabulation and 

Independent t-Test for Equality of Means 

Characteristic Delirium  

n, % 

t x2 f df p 

Total population (N=302) 25 (8%)      

Age   1.44  2 .49 

   50-69 (n=49) 2 (4%)      

   70-89 (n=192) 18 (9%)      

   >89 (n=61) 5 (8%)      

Gender   .067  1 .80 

   Male (n=78) 7 (9%)      

   Female (n=224) 18 (8%)      

Race / Ethnicity   .251  2 .88 

   White (n=226) 19 (8%)      

   Hispanic (n=35) 3 (9%)  .202  2 .90 

   Asian (n=19) 1 (5%)      

   Other (n=57) 35(9%)      

BMI  -1.1  1.66  .27 

ASA   .693  2 .71 

   1 or 2 (n=69) 5 (7%)      

   3 (n=168) 13 (8%)      

   4 (n=65) 7 (11%)      

Frail (n=86) 8 (9%)  1.91  1 .17 

Pneumonia (n=28) 7 (25%)  11.37  1 .001 

Diabetes (n=73) 6 (8%)  .000  1 .983 

Hypertension (n=224) 21 (9%)  1.37  1 .241 

Stroke (n=38) 3 (8%)  .008  1 .93 

Smoker (n=28) 0 (0%)  2.79  1 .09 

Cardiac Disease (n=142) 10 (7%)  .539  1 .46 

Alcohol Abuse (n=12) 1 (8%)  .000  1 1 

COPD (n=43) 3 (7%)  .112  1 .74 

Cardiac Complications 

Cardiac complications were coded within the data for symptomatic cardiac rhythm 

changes, 8% of the sample had a cardiac complication (n=25; Table 9). Gender had a significant 

relationship to cardiac complications (x2=4.70, p=.03) 14% of males and 6% of females 

experienced a cardiac complication. Having a co-diagnosis with pneumonia along with the hip 

fracture had a significant relationship with cardiac complications (x2=7.03, p=.008). Cases with a 

history of cardiac disease also had a significant relationship with cardiac complication (x2=9.19, 

p=.002). 
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Table 9 

Relationships among Select Patient Characteristics and Cardiac Complications Using Crosstabulation 

and Independent t-Test for Equality of Means 

Characteristic Cardiac Complication 

n, % 

t x2 f df p 

Total population (N=302) 25 (8%)      

Age   .295  2 .86 

   50-69 (n=49) 5 (10%)      

   70-89 (n=192) 15 (8%)      

   >89 (n=61) 5 (8%)      

Gender   4.70  1 .03 

   Male (n=78) 11 (14%)      

   Female (n=224) 14 (6%)      

Race / Ethnicity   2.10  2 .35 

   White (n=226) 19 (8%)      

   Hispanic (n=35) 2 (6%)  1.15  2 .56 

   Asian (n=19) 0 (0%)      

   Other (n=57) 6 (11%)      

BMI  -.14  1.04  .89 

ASA   7.02  2 .03 

   1 or 2 (n=69) 2 (3%)      

   3 (n=168) 13 (8%)      

   4 (n=65) 10 (15%)      

Frail (n=86) 7 (8%)  2.79  1 .10 

Pneumonia (n=28) 6 (21%)  7.03  1 .008 

Diabetes (n=73) 8 (11%)  .911  1 .34 

Hypertension (n=224) 17 (8%)  .542  1 .46 

Stroke (n=38) 6 (16%)  3.23  1 .07 

Smoker (n=28) 2 (7%)  .052  1 .82 

Cardiac Disease (n=142) 19 (13%)  9.19  1 .002 

Alcohol Abuse (n=12) 0 (0%)  1.13  1 .29 

COPD (n=43) 5 (12%)  .741  1 .39 

 

Research Aim 3 

The last aim was to examine the effectiveness of a frailty-based pathway on 

patient outcomes in a sample of hip fracture patients admitted to a large urban community-based 

hospital in Southern California. Several outcomes were examined as part of this study, including; 

discharge destination, length of stay, functional ability, readmission rates, and complications.  
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Independent t-tests were conducted to analyze the continuous data points (Table 10). 

Length of stay is an important metric for clinicians to consider as the cost of care rises in 

healthcare. The post-pathway group had a mean length of stay of 4.09 while the comparison 

group had a mean length of stay of 4.31. While this difference is not statistically significant 

(t=1.02, p=.31), a reduction in length of stay is beneficial. Functional ability was measured using 

the number of feet ambulated the day after surgery. The mean distance in the pre-pathway group 

was 19.07 (SD=58.86) feet while the post-pathway group had a mean distance of 72.27 feet 

(SD=168.45), this difference was significant (t=-3.71, p=<.001). Because functional ability was 

not normally distributed, the data was analyzed using a Mann-Whitney U test. From this data, it 

can be concluded that functional ability in the post-pathway group was statistically significantly 

higher than the pre-pathway group (U = 14221, p < .001). 

Table 10 

Effect of the Implementation of Frailty Pathway on Select Patient Outcomes Using Independent t-Test for 

Equality of Means 

Characteristic Total 

Sample 

(N = 302) 

Group 1 

 (No Pathway) 

(n = 156) 

Group 2 

 (Pathway) 

(n = 146) 

t U p 

Length of Stay, mean, 

(SD) 

4.20 (.11) 4.31 (2.03) 4.09 (1.65) 1.02  .31 

Function (ambulatory 

distance in feet), mean, 

(SD) 

44.79 (7.32) 19.07 (58.86) 72.27 

(168.45) 

-3.71 14221 <.001 

Note:  M = Mean; SD = Standard Deviation; t = independent t-test; U = Mann-Whitney U test 

 

Chi square was used to test the relationship between pathway use and categorical data 

points (Table 11). Discharge disposition was the primary dependent variable in this study. The 

pre-pathway sample had 15% of the patients returning home, the post pathway group had 22% 

returning home, while this is an improvement, it was not significant (x2= 2.62, df=2, p=.27). In-
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patient complications of delirium and cardiac events reduced post pathway, readmissions and 

falls increased after pathway implementation. The null hypothesis cannot be rejected in this case 

as none of the outcomes had a significant relationship. 

Table 11 

Effect of the Implementation of Frailty Pathway on Select Patient Outcomes Using Crosstabulation 

Characteristic Total 

Sample 

(N = 302) 

Group 1 

 (No Pathway) 

(n = 156) 

Group 2 

(Pathway) 

(n = 146) 

χ2 df p 

Discharge Disposition    2.62 2 .27 

   Home, n, % 55 (18%) 23 (15%) 32 (22%)    

   Skilled Facility,  

   n, % 

245 (81%) 132 (85%) 113 (77%)    

   Expired, n, % 2 (1%) 1 (1%) 1 (1%)    

In-Patient falls, n, % 1 (.05%) 0 1 (1%) 1.07 1 .30 

In-Patient Delirium, n, % 25 (8%) 15 (10%) 10 (7%) .76 1 .38 

Cardiac Complications, 

n, % 

25 (8%) 17 (11%) 8 (5%) 2.92 1 .09 

Readmissions, n, % 30 (10%) 12 (8%) 18 (12%) 1.81 1 .18 

Note:  χ2 = Fisher’s Exact Test; df =degrees of freedom 

Frailty 

An exploratory aim of this study was to examine the relationship of frailty to post-

operative outcomes. The post-pathway group (n=145) was used to calculate the data as the pre-

pathway frailty scores are unknown. This group had a frailty screening included within the 

pathway to help determine whether a patient was frail or not. In this sample 86 cases were frail 

while 59 were determined to be non-frail (Tables 12 and 13).  
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Table 12 

Relationships among Frailty and Select Patient Characteristics and Outcomes Using Independent t-Test 

for Equality of Means 

Characteristic Frail 

(n = 86) 

Non-Frail 

(n = 59) 

t U p 

BMI, mean, (SD) 23.5 (5.12) 25.1 (5.17) 1.95  .053 

Length of Stay, mean, (SD) 4.31 (1.59) 3.80 (1.68) -1.877  .063 

Function, (ambulatory distance in 

feet), mean, (SD)  

7.3 (17.16) 168.2 (234.08) 6.36 713.0 <.001* 

Note:  M = Mean; SD = Standard Deviation; t = independent t-test; U= Mann-Whitney U Test; BMI = Body Mass 

Index;   

 

Table 13 

Relationships among Frailty and Select Patient Characteristics and Outcomes Using Crosstabulation 

Characteristic Frail 

(n = 86) 

Non-Frail 

(n = 59) 

χ2 df p 

Age   18.2 2 <.001 

   Age 50-69, n, % 8 (9%) 19 (32%)    

   Age 70-89, n, % 51 (59%) 35 (59%)    

   Age >89, n, % 27 (31%) 5 (8%)    

Gender   2.69 1 .11 

   Male, n, % 23 (27%) 9 (15%)    

   Female, n, % 63 (73%) 50 (85%)    

ASA   26.12 2 <.001 

   1 or 2 (n=42) 13 (31%) 29 (69%)    

   3 (n=73) 46 (53%) 27 (46%)    

   4 (n=30) 27 (31%) 3 (5%)    

Discharge Disposition   28.35 2 <.001 

   Home, n, % 6 (7%) 26 (44%)    

   Skilled Facility, n, % 79 (92%) 33 (56%)    

   Expired, n, % 1 (1%) 0    

Readmission 16 (19%) 2 (3%) 7.45 1 .006 

Note:  M = Mean; SD = Standard Deviation; df =degrees of freedom; ASA = American Society of 

Anesthesiologists score  

 

There was a significant difference in age when grouped by frailty status, non-frail 

patients were significantly younger (x2= 18.2, df=2, p<.001). When comparing the ASA score, 

more frail patients were in the higher scoring categories of 3 and 4, while the non-frail group had 

higher rates in the lower scoring categories of 1-2, this relationship was significant (x2= 26.95, 
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df=3, p<.001). Discharge disposition was categorized as home, skilled nursing, or expired. The 

non-frail group had higher rates of a discharge to home at 44% compared to only 7% of those in 

the frail group (x2= 28.35, df=2, p<.001). Functional ability was measured using the total 

distance ambulated on the day after surgery. The mean distance among the frail group was 7.3 

feet (SD=17.16) while the non-frail group had a mean ambulatory distance of 168.2 

(SD=234.08). There was marked variability in this data point with a range from 0-1015 feet in 

the non-frail group and 0-100 in the frail group. Overall this data was statistically significant (t= 

6.36. p<.001). The frail group had a readmission rate of 19% compared to only 3% in the non-

frail group. This finding was statistically significant (x2= 7.45, df=1, p=.006). Gender, BMI, and 

length of stay (LOS) were all non-significant. Higher rates of females were seen in the non-frail 

group at 85% compared to 73% in the frail group (x2= 2.69, df=1, p=.11). Although frail patients 

had a lower BMI than their non-frail counter parts (23.5, 25.1 respectively), this difference was 

not significant (t=1.95, p=0.53). Length of stay was measured in days, frail patients had a mean 

LOS 4.31 while non-frail patients had a mean LOS of 3.80 (t=-1.88, p=.063). 
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CHAPTER FIVE 

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Summary of the Problem 

 Hip fractures are a major public health concern due to high morbidity, mortality, and 

healthcare expense and are an emerging problem for healthcare systems worldwide (Lewiecki et 

al., 2018). Over 300,000 older adults—those 65 and older—are hospitalized for hip fractures 

annually (Centers for Disease Control and Prevention, 2016; HCUP, 2015). Hip fractures cost 

over $9 billion annually in the United States (Griffin et al., 2015; Jiang et al., 2005; Stevens & 

Rudd, 2013), yet patient outcomes after hip fracture remain poor. Hip fracture cost extending 

beyond dollars include the cost of unnecessary procedures, pain, time, and hopes of recovery for 

patients and their family even when recovery may be unlikely.  

The majority of hip fractures are caused by falling, with females experiencing 

approximately three quarters of all hip fractures (Jiang et al., 2005). Frailty is a common 

precursor to a fractured hip (Kistler et al., 2015). According to Fried et al. (2004), 40% of adults 

over the age of 80 are frail. Making this a more challenging issue, older adult patients with frailty 

have higher rates of 30-day readmissions and death (Belga et al., 2016). Healthcare workers lack 

the structure and process to help navigate frail patients through the health system prior to and 

following a hip fracture.  

Summary of the Purpose 

Numerous studies have looked at frailty and hip fractures independently, nonetheless a 

gap in the literature exists examining the connection between frailty and post-operative outcomes 

after hip fracture. The purpose of this study was to examine the relationship between frailty and 

post-operative outcomes in adult patients with a hip fracture. This comparison study sought to 
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identify if the use of a frailty-based pathway improved outcomes in the adult patient with a hip 

fracture. 

Discussion of Findings 

This study included 156 hip fracture cases without a frailty-based pathway and compared 

them to 146 cases after the implementation of a pathway. The pathway included a frailty 

screening tool. Because this screening tool was unavailable in the first group, the two groups 

were compared using proxy variables for frailty, including age, BMI, and ASA score. No 

significant differences were found between the two groups among the proxy variables. 

The sample was similar to those seen in other hip fracture studies with females making 

up roughly three quarters of the sample. Several patient characteristics and comorbidities were 

examined to identify if a relationship existed with certain post-operative outcomes (see Table 14, 

which highlights significant relationships). ASA score had a relationship with discharge 

disposition, length of stay, functional ability, and 90-day readmission. As the ASA score got 

higher the cases had poorer outcomes. Frailty had a relationship with functional ability, 

discharge destination, and 90-day readmission. Frail cases had poorer outcomes across all three 

indicators. Examining the frailty proxy variables (ASA, frailty, and age) had similar 

relationships; in contrast, BMI did not. However, it is interesting to note BMI had a significant 

relationship with 90-day readmission. The readmitted cases had a lower BMI than the non-

readmitted cases. In older adults, low BMI may be related to wasting over a longer period of 

time and this can impact overall health and wellness. 

Discharge disposition had significant relationships across multiple characteristics. With a 

sample size of 302, a multivariate regression was not able to be calculated on this variable. 
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Further research is necessary to identify which variables increase the odds of an older adult hip 

fracture patient being able to return home. 

Table 14 

Significant Relationships Across a Variety of Patient Characteristics and Outcomes 

 Length 

of stay 

Function Discharge 

Disposition 

Readmission Delirium Cardiac 

Complication 

Age  x x    

Gender      x 

Race/ethnicity       

ASA Score x x x x   

BMI    x   

Pneumonia     x x 

Diabetes   x    

Alcohol Abuse       

COPD x x x    

Stroke  x x    

Smoker    x   

Cardiac Disease x  x   x 

Hypertension   x    

Frailty  x x x   

Note:  Significant at p<0.05  

 

Length of stay is an important metric for clinicians to consider as the cost of care rises in 

healthcare. The post-pathway group had a mean length of stay of 4.09 days, the comparison 

group without a pathway had a mean length of stay of 4.31 days. Despite the fact this difference 

is not statistically significant (t=1.02, p=.31), a reduction in length of stay is beneficial for both 

patients and healthcare organizations. According to the Agency for Healthcare Research and 

Quality (AHRQ), the average length of stay for a hip fracture in California in 2016 was 4.9 days. 

The mean cost to care for a hip fracture was $23,787 ($4,757 per day). The reduction seen in the 

post-pathway sample with this study potentially saved $1,046 per patient. Length of stay also 

impacts readmission, the mean length of stay for those without a readmission was 4.16 days 

while the cases that had readmissions had a length of stay of 4.60 days. 

Study Limitations 



 

 

53 

 

This study has several limitations. The use of a comparison design over time may 

introduce other factors that could have influenced outcomes. The timing of the comparison was 

important. In the winter hospitals can see an increase in admissions related to influenza. Both 

groups were collected from early spring to late summer to avoid this type of influx. This gap in 

time may have introduced other factors unknown to the researcher.  

Staffing and training have a bearing on outcomes in this type of design. Because the 

frailty-based pathway was a new process, missing data elements could occur and impair the 

researcher’s ability to compare the two groups. Challenges with following methodology can 

incumber the researcher. Some elements of the pathway were not followed. While nursing and 

physical therapy had good compliance with pathway components, the physicians did not. 

Specific elements inconsistently implemented were advanced illness management, limited pre-

surgical nothing by mouth times, and nutritional consultations. This varying implementation may 

have limited the impact of the frailty-based pathway. 

This study was limited by the policy at the clinical site to remove the age from any cases 

over the age of 89. This took age from a continuous variable to a categorical variable, limiting 

the ability to analyze the data. In this study with older adults with a hip fracture, 20% of the 

cases were over the age of 89. 

The FRESH assessment was not implemented until the post-intervention group, so frailty 

cannot be assessed in the first population. Finally, the FRESH tool is ideal for the clinical setting, 

on the other hand it may not be in depth enough in research for a thorough evaluation.  

Implications for Nursing Practice, Education, Research, and Policy 

Nursing Practice 
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Through having a better understanding of frailty nurses within the hospital setting will be 

able to consider the frail state when developing the plan of care for a patient. Nurses will be able 

to prioritize interventions based on the increased risk for complications and poorer outcomes 

frail patients may experience. Providers can consider frailty when collaborating with the patient 

and family on a treatment plan and this may influence decision making for both the provider and 

the patient. Understanding frailty can help the nurse coordinate needed resources, and 

interprofessional interventions within the hospital setting. 

Prior to hospitalization, nurses in the community may be able to influence this 

population. Older adults may not perceive a risk of falls. According to a qualitative study of 

elderly adults, participants believed they could remain injury free by “being careful” and  this 

enhanced alertness could keep them safe from falls causing harm (Calhoun et al., 2011). Elderly 

adults who had this perception were reluctant to participate in community-based fall prevention 

programs. This reluctance to self-identify as one at high risk may prevent an elderly adult to seek 

out community-based programs designed to prevent frailty and falls. Thus, it is imperative for 

health providers to identify those at most risk by screening for frailty while still in its early 

stages. Frailty prevention education should be shared with the older adult so they may have a 

better understanding of their specific risk of falls and hip fracture.  

Nursing Education 

It is important for nurses to have an increased understanding of frailty and its effects on 

older adults. Nurses need to have frailty related education in the in-patient, out-patient, and 

community settings. Additional research is needed to validate the FRESH tool in all of these 

settings. 

Research 
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Many gaps are present in the study of fall prevention, frailty, and hip fracture outcomes. 

Research focused on identifying those most at risk before frailty occurs would be beneficial to 

the population. Another topic of needed research is in the area of prevention strategies and how 

they impact the older adult population over time. In addition, research is required to evaluate 

which strategies are most effective in the management of frailty once identified. Lastly, 

additional research is needed to identify which characteristics increase the odds of a hip fracture 

patient being able to return home post-operatively.  

Policy 

Once a frail patient incurs a fracture of the hip outcomes are bleak, as noted previously in 

this study. The frailty-based pathway implemented in this study had some effect on outcomes, 

ideally, policy will encourage the prevention of frailty and fractures altogether. In the year 2000, 

the United States spent $19.2 billion on preventable falls. While fractures were only associated 

with 35% of non-fatal falls, the cost was 61% of the total amount, over $11 billion (Stevens, 

Corso, Finkelstein, & Miller, 2006). A more recent study found hip fractures alone cost the 

United States up to $9 billion per year (Stevens & Rudd, 2013). There were 258,000 patients 

admitted for hip fractures in the United States in 2010.  

Researchers estimate hip fracture rates will increase by approximately 12% by 2030, with 

an upsurge in men being much higher than women (Stevens & Rudd, 2013). This increase is 

attributed to the upsurge in aging adults and the under-recognition and treatment of osteoporosis 

among men. After suffering from a hip fracture, elderly adults who may have been once 

independent are more likely to be functionally impaired, institutionalized, or even die from their 

injuries (Sheehan et al., 2018). This loss of independence decreases the quality of life and 

increases costs to care for these individuals (Griffin et al., 2015). 
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Frailty can be described as an imbalance between reserves and demands to meet the 

body’s need during a time of stress. In the literature, no single measure is recommended to 

identify frailty, and authors do not agree on the features that make up the syndrome (Belga et al., 

2016). Common characteristics of frailty among many of the tools include wasting (either low 

levels of lean muscle or unexpected weight loss), fatigue or exhaustion, slowness, and limited 

mobility (Illsley & Clegg, 2016; Joseph et al., 2014; Paulson & Lichtenberg, 2015). Many acute 

care hospitals do not currently assess for frailty. 

Different approaches are seen in the literature to prevent and manage frailty. In a 10-year 

study on those 65 and older in a community in Japan, residents were screened for frailty annually 

and given health education along with exercise programs, social engagements, and education on 

proper nutrition. Life expectancy was significantly improved in the cohort who participated, and 

frailty was seen less often (Shinkai et al., 2016). A feasibility random controlled trial was 

conducted in London with 51 participants. Exercise and nutritional interventions were 

implemented, and those who had the intervention had improved grip strength, functional ability 

and decreased psychological distress (Walters et al., 2017).  

Serra-Prat et al. (2017) conducted a random controlled trial in Spain including 172 

participants over a one-year period. Interventions included physical activity, balance, strength 

training along with nutritional assessments. At one year, 4.9% of the intervention group 

compared to 15.3% in the control group had progressed to frailty.  

A study involving over 2,000 Japanese women looked solely at protein and antioxidant 

intake as it relates to the development of frailty. Those with higher protein and antioxidant intake 

had significantly lower rates of frailty (Kobayashi, Suga, & Sasaki, 2017).  
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Frailty is linked to falls and fractures of the hip. Elderly patients with frailty have a 

higher rate of morbidity and mortality (Serrano et al., 2017). Patients experiencing a hip fracture 

have poor outcomes and limited functional recovery. Both frailty and hip fractures can be 

prevented using community-based fall prevention programs that include frequent assessments, 

nutritional education, physical activity, strength and balance training. Limited funding for these 

programs is available, thus participation may be limited. 

Frailty has been discussed extensively in this study as a precursor to hip fractures. Those 

with aspects of frailty (wasting, slowness, immobility, and fatigue) are more likely to have poor 

outcomes after a hip fracture. Health providers need to be involved in screening for these aspects 

of frailty to identify those most at risk for these poor outcomes. Frailty assessments need to be 

completed annually with well check-ups by the primary provider to measure subtle changes over 

time. Patients can then be encouraged to participate in fall prevention community-based 

programs. Clear and candid communication about a patient’s specific risk can be shared to help 

bypass any reluctance to participate in such programs. Frailty assessments can also take place in 

the acute setting to inform health providers of the needed interventions necessary post-discharge.  

In conclusion, hip fractures among older adults are preventable through identification of 

frailty. Programs can be initiated to prevent this costly condition. Once a frail patient is admitted 

with a hip fracture, additional resources can be added to improve post-operative outcomes. 
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