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Abstract 

In our society death is typically perceived as a malevolent event and we tend to forget it 

is a natural process. The malevolency and fear associated with death stem from its 

unpredictability.  Although nobody can accurately predict when and how death will occur, we 

can educate ourselves on the general changes that take place during the dying process. 

Understanding what natural changes occur and why they occur at the end of life helps to alleviate 

some of the anxiety experienced by dying patient and their loved ones. Death becomes easier to 

accept when the fear factor is decreased and the process of nature is understood.  

During the next few decades end of life care will become increasingly prevalent due to an 

increased number of deaths, secondary to an aging population, thus dying will be a topic 

everyone will need to become more comfortable with. The purpose of this document is to discuss 

the preparedness for and physiology of the common signs and symptoms that occur during the 

end stages of life. Discussing the physiology of the signs and symptoms will help us understand 

why death occurs, while discussing issues associated with end of life care will help us better 

prepare for the dying process. 

 Keywords: death, dying, physiology, end of life care  
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Signs and Symptoms of the End Stages of Life 

 

Death is inevitable. Although the future is unpredictable, death is one event we can be 

certain will occur. For the majority of people, it is a frightening topic. In our society death is 

typically perceived as a malevolent and tragic event; we tend to forget it is a natural process. 

When we start our lives as newborns we enter a period of development and growth that lasts 

about 16 years until the peak of preparedness for reproduction is attained. After the age of 16, 

everything more or less starts to decline. The aging process begins and continues for the rest of 

our lives. Death is merely the last act, the culmination of aging.   The fear of death lies in its 

uncertainty, the uncertainty of when it will occur, how it will occur and the changes that take 

place during the dying process. Although nobody can accurately predict when and how death 

will occur, we can educate ourselves on the general changes that take place during the dying 

process. Understanding what natural changes occur and why they occur at the end of life helps to 

alleviate some of the anxiety experienced by the patient and their loved ones. Death becomes 

easier to accept when the fear factor is decreased and the process of nature is understood.  

During the next few decades end of life care will become increasingly prevalent due to an 

increased number of deaths.  Two factors contribute to the increased number of deaths. First, 

there was a natural population increase over the past century, so logically more people equals 

more deaths.  At the turnoff the 20th century the average life expectancy was 47 years of age 

(American Hospital Association [AHA] Report, 2007).  As of 2010, the average life expectancy 

is at a staggering 78.7 years of age (Murphy et al., 2012). The 30 year increase is largely due 

advances in health care and healthier lifestyle changes (AHA Report, 2007).  Secondly, the huge 

baby boomer generation, born between 1946 and 1964 when the US was experiencing post-war 
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economic growth, is reaching the later years of life.  The combination of these two factors results 

in a large population of aging individuals who will be passing away within the next few decades.  

Individuals 65 years of age and older utilize the bulk of the American health care system and by 

the year 2030 there will be more than 70 million Americans over the age 65 (AHA Report, 2007). 

The following graphs (Figure 1) illustrate the age distribution in a well-developed region such as 

the United States. The first graph illustrates age-distribution in the year 2000, while the second 

graph illustrates the age distribution in the year 2050. There is a significant difference between 

the shapes of the graphs. The first portrays the middle-aged individuals as the most populous 

group, while the second indicates the elderly are the most populous group. 

 

 

 

 

 

(Krämer et al., 2006) 

 

These graphs exemplify the future dynamic of the United States population. With the way our 

health care system is structured now, there will not be enough maintenance facilities to care for 

the large population of aging and dying individuals.  

Figure	  1	  

Population	  Distribution	  in	  More	  
Developed	  Regions	  

2000	   2050	  
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Our nation can be divided into three subjective age categories: the young generation 

(those who are 30 or younger) the “inbetweeners” (the individuals who are 30-65 years old) and 

those who will be doing the aging and dying (individuals over the age of 65).  The younger 

generation will find this document particularly useful because they will be the ones that are most 

affected emotionally and economically by the substantial aging population. They are the ones 

that will be filling the much-needed health care positions that will be caring for the aging and 

dying population. Future health care professionals need to be made aware now that they need to 

either a). choose a specialty directed towards end of life care or b). be up to date on the literature 

regarding aging and dying in their respective specialties. The young generation will not only be 

caring for the aging and dying in a professional setting, but in a personal setting as well. They are 

the grandchildren who will be taking care of their elderly grandparents or making arrangements 

for their end of life care, a job that is emotionally taxing. Furthermore, the aging population will 

affect the young generation economically.  The age of retirement is shifting in our society. It is 

becoming more common for individuals to work up into their seventies. With a later retirement 

age, older individuals are occupying jobs that young individuals just out of school would 

historically occupy. As the older generation lives longer and works longer, the young generation 

will struggle to find available job positions immediately after graduation. Taking time to 

understand the health care, emotional, and economical affects the aging population will have on 

our society, will better prepare the young generation to adapt to the changing future.  

This not to say that the young generation is the only group that will be affected by the 

aging population; it’s simply that they will experience the bulk of the effects. The inbetweeners 

will be impacted on an emotional level. They are the children of the aging and dying and thus 

need to prepare for the emotional toll of losing their parents, while shifting into the roll of 
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decision maker. Starting a conversation with ones elderly parents about end of life arrangements 

is not an easy task. The New Yorker addressed this problem in their March issue with a comic 

series illustrated by Roz Chast and titled “Can’t We Talk About Something More Pleasant?” 

(2014). The comic does a remarkable job addressing the serious topic of discussing death, while 

bringing in comic relief that exemplifies the struggle of the child’s transition into caretaker and 

the parents’ transition into dependents in a manner to which most inbeetweeners will be able to 

relate.  

Similarly, the individuals who are actually doing the aging and dying will be affected 

emotionally. They have to come to terms with significant changes in their health, which lead to 

dramatic lifestyle changes. Altering lifestyle habits that are 65 years in the making is not an easy 

task. Nor is letting go of decades of independence and accepting help from younger individuals. 

The physical changes that the aging and dying will experience have significant emotional 

implications. Dealing with the emotional toll of these changes will require the selfless support of 

loved ones.  

The process of dying is not pretty, but it is a process we should all prepare to reach one 

day because it signifies a life lived and allows time for loved ones to say goodbye. Most people 

who experience the death of a loved one feel confused and anxious about the process because the 

dying individual can take on physical and emotional qualities that are atypical.  Being able to 

distinguish the characteristics of dying from the normal characteristics of the individual is 

essential to getting the most value out of the final moments of life. Death is easier to confront 

when it is viewed as a natural process instead of an event that we fear.  

The purpose of this document is to discuss the preparedness for and physiology of the 

common signs and symptoms that occur during the end stages of life. Discussing the physiology 
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of the signs and symptoms will help us understand why death occurs. We will not focus on 

symptoms that relate to specific terminal illnesses, but rather the general symptoms experienced 

by the majority of patients who pass away during the late stages of life.  

 

Hospice and Palliative Care 

One term typically associated with death is hospice. Most individuals who are not 

educated about the true purpose of hospices automatically assume it is a morbid facility where 

people go to die at the end of life. The first fault of this assumption is that the term hospice does 

not refer to a place. Yes, there are some hospice providers that offer an inpatient unit but 

majority of hospice care takes place in the patient’s home. Hospice is not a facility but rather a 

model of care where palliative interventions are the main focus of care (Champs et al., 2014). 

Palliative care becomes the primary focus when treatments aimed at curing a disease are no 

longer affective. The palliative care specialty is relatively new in the United States health care 

system, making its emergence about 30 years ago (Connor, 2007). As it is still developing and 

establishing its roots among other well-established health care specialties, the average individual 

is unaware of its definition and furthermore, its existence. The World Health Organization 

(WHO) defines palliative care with the following statement: 

 

Palliative care is an approach that improves the quality of life of patients and their 

families facing the problems associated with life-threatening illness, through the 

prevention and relief of suffering by means of early identification and impeccable 

assessment and treatment of pain and other problems, physical, psychosocial and 

spiritual (2014). 
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As the definition implies, palliative care isn’t a method solely used in hospice. It is a type of care 

that is initiated immediately after a person is diagnosed with a life-threatening illness with the 

intent of managing the pain and making the patient as comfortable as possible during the course 

of their illness. The integrative model of palliative care  (figure 2) exemplifies the continuum of 

a life-threatening illness: 

 

(Guo et al., 2012) 

 

It is important to note that curative care, aimed at treating and vanquishing the disease, and 

palliative care occur simultaneously. During the course of the patient’s treatment, the balance 

between the two types of care shifts to favor one or the other depending on the effectiveness of 

curative treatment. When the prospect of successful treatment of the disease decreases due to 

failure of therapy and unavailability of other viable curative options, the method of care shifts to 

Figure	  2	  
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the palliative approach. Palliative care becomes the sole method of care when the likelihood of 

curing the disease is slim to none and the patient and his or her family decides to withdraw 

treatment. This course of action allows the patient to live the last portion of their life as 

comfortable as possible and to their utmost ability. Unfortunately, the United States health care 

system lacks palliative care treatment facilities for outpatients that do not yet qualify for hospice: 

Only when a patient has a 6-month prognosis to live can he or she enroll in a hospice 

organization (Centers for Medicare & Medicaid Services). The way our current health care 

system is set up forces patients with terminal illnesses to seek treatment that is no longer 

affective, and may be harmful, in order to receive in-hospital palliative services until their health 

has deteriorated to a 6-month prognosis. For those patients who are terminally ill and have been 

given a 6-month prognosis to live, hospice care comes into play as a specialized organization to 

deliver palliative care methods in absence of curative care. The tight regulation of hospice entry 

is due to Medicare. The majority of the care provided by hospice agencies is funded by Medicare 

hospice benefit. Similar to the United States hospital system, hospices are divided into three tax 

status categories. The categories are the following: 

 

1. Not-for-profit (run by charitable organization) 

2. For-profit (privately owned or publicly held entities) 

3. Government (owned and operated by federal, state, 

or local municipality)  

(NHPCO, 2013, facts and figures report) 
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Based on a 2012 analysis of Medicare-Certified hospices it was found that 32% of hospices are 

not-for-profit, 63% of hospices are for-profit and 5% of hospices are government owned 

(NHPCO, 2013, facts and figures report). Regardless of the tax status, the hospice agency has to 

make a positive profit or break even in order to stay afloat. In the case of the not-for-profit 

agencies, a positive profit from one year can be rolled over into the next year in order to fund 

new programs.  

As of recent, with the healthcare reform acts implemented by the government, hospice 

agencies have been substantially affected by rate cuts. The 2009 ruling to phase out the Budget 

Neutrality Adjustment Factor (BNAF), a key element in calculating the Medicare hospice wage 

index, will result in a permanent reduction in hospice reimbursement rates of approximately 

4.2%. Furthermore, the Affordable Care Act (ACA) introduced a hospice rate formula that will 

reduce annual hospice payments by an additional 11.8% over the next ten years. Being that 

hospice is a labor-intensive model of care; the productivity gains are not as achievable compared 

to other areas of care in our health care system (NHPCO, 2013, Medicare report). With that 

being said, the combination of the rate cuts resulting from the elimination of BNAF and 

implementation of the ACA will have a substantial effect on hospice funding over the next six 

years. Like any company, a hospice agency cannot continue to provide quality care to patients 

without a positive profit. The affect of the two rate cuts on hospice profit over an 11-year time 

period was projected by the Moran Company and is illustrated by the following graph (figure 3): 
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Time (years) 

  

 

As the graph demonstrates, prior to the ACA cuts, hospice profit was marginal and slowly 

declining.   This demonstrates that financial hardship has been lurking on the horizon for quite 

some time and is not the direct result of the ACA. On the other hand, the ACA cuts did 

exacerbate the situation and hospices were thrust into a drastically declining financial a situation 

without time to prepare. It is possible that the projected financial loss for hospices will be offset 

by the Long-Term Care insurance (LTCi) purchased by some baby boomers.  There are 8.1 

million individuals in the United States currently enrolled in LTCi programs (Calmus, 2013). By 

the year 2030 it is estimated there will be 70 million individuals in the United States over the age 

of 65 (AHA report, 2007).  A comparison between the number of individuals enrolled in LTCi 
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Figure	  3	  

(NHPCO,	  2013,	  Medicare	  report)	  
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programs and the projected number of aged individuals in the year 2030 indicates there are a 

substantial number of aging individuals who do not have long-term care plans. As of now, LTCi 

programs pay for 9% of long term care expenses, while Medicaid funds majority of it, about 40% 

(Figure 4). Unless a substantial percentage of the aging population, that will make up the 70 

million individuals requiring long term care by the year 2030, enroll in LTCi programs today, 

there will not be enough private funding to offset the Medicaid hospice cuts. The following 

graph illustrates the relationship between the sources of hospice funding: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Calmus, 2013) 

	  	  Figure	  4	  



END	  STAGES	  OF	  LIFE	  

	  

14	  

 

Although data indicates there will be a deficit in long term care funding, the deficit may be 

speculative. Future changes in political policies and/or more opportunities to enroll in LTCi 

programs could alter the financial future of long term care facilities.  

 As mentioned previously, by the year 2030 20% of the US population will be over the 

age of 65. After the age of 65 most adults will develop a chronic illness that they will live with 

until they die (National Palliative Care Research Center [NPCRC], 2013). During the years 

preceding death, patients with a chronic disease experience physical and psychological distresses 

that require increasing dependence on others. As indicated by the National Center of Palliative 

Care Research: 

 

Recent studies suggest that medical care for patients with advanced illness is 

characterized by inadequately treated physical distress; fragmented care systems; 

poor communication between doctors, patients, and families; and enormous 

strains on family caregiver and support systems (2013).  

 

Palliative care medicine was developed to decrease patient distress and help chronically ill 

individuals live the best life possible. Hospice, as a vector of palliative care medicine, is just one 

piece of the puzzle.  

Considering hospice care is only available for terminal patients with 6 months or less left 

to live, there has to be another way for chronically ill patients to receive palliative care. 

Chronically ill individuals should be able to live as comfortably as they can while they still have 

a significant amount of time left, not just when their days are numbered. As of 2003, 1 in 4 
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hospitals were implementing palliative care programs and all medical schools were required to 

offer palliative care training (NPCRC, 2013). Although progress was made, the palliative care 

services in a clinical setting are still inadequate.  At this point palliative care physicians are only 

caring for patients on an inpatient basis, meaning the patients are at a late stage in their disease 

and require treatment available only in the hospital setting. If the goal of palliative care medicine 

is to help chronically ill patients live the best and most comfortable life possible, there needs to 

be a way to offer outpatient palliative care treatment to chronically ill individuals while they still 

have the ability to live their life to the fullest.  

One of the biggest problems in the world of palliative care is: How can we meet with 

patients at earlier stages of illness? The perfect solution to this problem would be outpatient 

palliative care programs. Unfortunately, there isn’t the funding available to support such a 

program. There are some hospices looking into providing home-based and outpatient palliative 

care, but they are struggling to stay afloat financially (Champs, 2014). Dr. Elyn Lee at the 

University of Arizona Medical Center recently opened a palliative care outpatient clinic at the 

Arizona Cancer Center (Arizona Health Sciences Center, 2012). This type of clinic represents a 

model that should be offered at every hospital and available for patients with every type of 

chronic illness and within every stage of the illness. Although the outpatient clinic at the Arizona 

Cancer Center is specific for cancer patient, it is a good start and will hopefully provide positive 

feedback that will support the implementation of more outpatient palliative care clinics.  

 

Aging 

 Before discussing the common symptoms associated with dying, it is important to 

highlight some physiological changes in the body that are commonly seen during the aging 
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process. These changes are not indicative of terminal disease and their appearances should not be 

cause for alarm that the end is near. The following symptoms can be seen in terminally ill 

patients and are usually amplified, but they are a natural part of aging and are not symbolic of an 

imminent death.  

 

Changes in Skin Appearance  

Skin undergoes many changes during aging. It becomes thin, wrinkly, saggy, and 

speckled with dark spots. The skin is composed of three layers: the epidermis (the layer we see), 

the dermis, and the hypodermis or subcutis. The hypodermis or subcutis is the deepest layer and 

is composed of fat cells. Loss of subcutaneous fat gives aged skin its thick and papery 

appearance (Yaar, 2006). Most changes that lead to the aged appearance of skin occur in the 

dermis. The formation of wrinkles and saggy skin are mainly due to changes in elastic and 

collagen fibers located within the dermis. These structural proteins give skin strength and 

elasticity. As the skin ages, the number of collagen and elastic fibers decrease, while the 

remaining fibers become looser, thicker and clumped together leading to wrinkly and saggy skin 

(Witmer, 2006). Large dark spots commonly known as liver spots or age spots also characterize 

the skin of older individuals. These spots develop in the epidermal region of the skin as a result 

of repeated sun exposure. In aged skin melanin, the pigment responsible for giving skin its tan 

appearance, starts to clump together in areas where it is produced in high concentration leading 

to the formation of age spots (Mayo Clinic, 2014). Additionally, hair growth, nail growth, and 

sweat production all decrease. 
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Pressure Ulcers 

Pressure ulcers, commonly referred to as bedsores, are most often seen in bed-ridden 

individuals. The primary cause of pressure ulcers is prolonged compression of the cutaneous and 

subcutaneous tissue of the skin between bony prominences, such as the tailbone or the elbow, 

and a support surface i.e. a bed. Prolonged compression obstructs the blood vessels that perfuse 

the tissue, leading to ischemia (restricted blood supply) and tissue necrosis (death).  The 

development of pressure ulcers is dependent on two elements: pressure and duration. Pressure 

and duration are inversely related so that higher pressure causes tissue damage in a shorter period 

of time (Schulz et al., 2009). A pressure ulcer can occur in four stages. Stage 1 is characterized 

by intact non-blanchable redness of skin localized over a bony projection. Stage 2 is partial 

thickness loss of the dermis presenting as a shallow open ulcer with a red pink wound bed or an 

intact blister. Stage 3 involves full tissue thickness loss typically resulting in exposure of the 

subcutaneous fat tissue.  Finally, stage 4 is full tissue thickness loss with exposed bone, tendon 

or muscle (National Pressure Ulcer Advisory Panel, 2007).  

 

Muscle Weakness 

As individuals age they tend to get weaker. It’s significantly noticeable in simple 

activities such as walking. Have you ever noticed that grandpa and grandma walk slower than the 

rest of the family or that they can’t walk as far as everyone else because they get tired?  The 

muscle weakness and fatigability seen in older individuals is due to changes in the skeletal 

muscle structure. From birth to maturity skeletal muscle becomes stronger and less susceptible to 

fatigue. The number of muscle fibers doesn’t increase but instead the muscle characteristics 

change by altering the individual fibers. Muscle fibers are composed of two main proteins called 
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actin and myosin, which are responsible for muscle contraction and relaxation. Altering these 

proteins affects the muscle fiber length, cross sectional area and type.  Decreased muscle mass in 

an aged individual is largely due to a loss of muscle fiber number, but changes in remaining 

muscle fibers also contribute to muscle weakness. Aging muscle fibers get smaller in length and 

cross sectional area due to a decrease in actin and myosin. Less contractile proteins result in 

weakness because the muscle fibers are not physically capable of producing a large force. 

Furthermore, aging muscle undergoes changes in muscle fiber type. Muscle fibers are 

categorized as three types based on their rate of fatigability: fast fatigable (FF), fast-fatigue 

resistant (FFR) and slow-fatigue resistant (SFR). Aging involves a decrease in FF and FFR fibers. 

These fiber types are lost because they are no longer connected to a neuron or they are converted 

to an SFR fiber due to changes in myosin structure. The changes in muscle fiber type result in 

the inability of performing fast movements (Tonna, 2006)  

 

Decreased Appetite 

With age, people become less active and as a result their body mass composition changes. 

Aging individuals tend to lose lean muscle mass and gain fat. The decrease in activity and 

change in body composition alters nutritional needs (Champion, 2011). It’s normal for an aging 

adult to eat less than someone in their 20’s because it is the counter balance to less physical 

activity and lower resting metabolic rate (Bareuther, 2010). This natural decrease in caloric 

intake already predisposes aging adults to anorexia of aging, a syndrome associated with 

unintentional weightless and protein-energy malnutrition. Significant unplanned weight loss, as 

defined by the Center of Medicare and Medicaid Services, is losing 5% of body mass in one 

month, 7.5% of body mass in 3 months, and 10% of body mass in 6 months.  
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Various physiologic factors can lead to unintentional weight loss.  A decreased sensory 

perception of food can lead to anorexia of the aging. The inability to taste or smell food usually 

attributed to chemosensory loss, medication or chronic disease leads to decreased food intake 

because individuals start to question the purpose of eating if its no longer enjoyable.  

Delayed gastroparesis or stomach emptying is another physiologic factor that leads to 

decreased caloric intake. With age there are changes in the gastrointestinal sensory function that 

can lead to delayed stomach emptying and the feeling of fullness before a sufficient amount of 

calories have been ingested.  Aging also leads to changes in hormone production that affect 

metabolism and appetite. For example, the hormone leptin, secreted by fat cells and responsible 

for appetite suppression, is raised in adults because of the increased fat stores. The raised leptin 

levels signal to the body there is no need for further food intake. Furthermore, difficulty chewing 

and swallowing can play a significant role in decreased caloric intake. Individuals with ill-fitting 

dentures or difficulty swallowing (dysphagia) due to stroke or pain typically eat less because it is 

an uncomfortable activity. Recognizing decreased caloric intake and unintentional weight loss is 

important because malnutrition can speed up the aging process (Champion, 2011). The 

identification of the physiologic factor or combination of factors that is causing the decreased 

caloric intake allows for the development of a treatment plan to ensure adequate nutrition.  

 

Chronic Disease 

The previously described characteristics represent general aging. The degree of 

appearance can vary between individuals depending on genetic make up and environmental 

factors. Unfortunately the aging process can be accelerated and deviate from the norm in the 

presence of disease. There are numerous diseases associated with aging because of the 
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accumulation of wear and tear of the body system over the years.  It is estimated that by the year 

2030 there will be 37 million members of the baby boomer population living with multiple 

chronic diseases compared to the current number of 8.6 million individuals (AHA Report, 2007 ). 

The significant increase in number of baby boomers living with multiple chronic diseases will 

greatly stress the resources of our health care system. Being aware of the most common chronic 

diseases, catching them early and even preventing them, if applicable, will help the medical 

community better care for the projected increase of individuals with chronic diseases. The 

following three diseases will be discussed because they are of major prevalence to our society 

and are becoming increasingly rampant. 

 

Alzheimer’s Disease 

Contrary to popular belief, Alzheimer’s disease (AD) is not just memory disorder, but 

rather it is a neurodegenerative condition characterized by the destruction of nerve cells, the 

fundamental component of the brain. An estimated 5.2 million Americans are currently living 

with Alzheimer’s disease (Alzheimers Association report, 2014). The disease can be classified as 

two types, the rare early-onset Alzheimer’s Disease seen in individuals under the age of 60 and 

the more common late-onset Alzheimer’s Disease seen in individuals over the age of 60 

(National Institute of Health [NIH] report, 2007) Majority of AD cases diagnosed (~95%) are 

sporadic. The development of AD is believed to be a combination of environmental and genetic 

factors (St. George-Hyslop, 2006). The disease first begins developing in the entorhinal cortex, a 

region deep within the brain that is closely connected to the hippocampus (responsible for 

conversion of information from short-term to long-term memory) and is responsible for 

processing declarative and spatial memories (NIH, 2007). Disease in these areas of the brain 
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leads to the most well known symptom of the disease, memory impairment. Unfortunately the 

disease does not remain located in the depths of the entorhinal cortex and hippocampus, but 

spreads to the cerebral cortex, leading to impaired motor function, and eventually the rest of the 

brain (NIH, 2007).  

The progression of Alzheimer’s disease can be divided into three stages, the early, 

moderate and late stages. The early stage is characterized by decline in memory, ability to make 

executive decision and difficulty choosing words. The moderate stage is defined by impairment 

of ability to carry out daily activities and the need of reminders to carry out personal activities of 

daily living, which normally come second nature to healthy individuals. Hallucinations and false 

beliefs can also appear during the late moderate state. Finally, in the late stage an individual with 

AD requires assistance to carry out basic activities such as eating and dressing and often 

experiences periods of agitation and aggression. Individuals with Alzheimer’s disease often have 

shorter life expectancies than healthy individuals in age-matched populations (Gauthier, 2006). 

Three physiological features characterize the brain of an individual with AD and may 

play a role in the development of the symptoms associated with the three progressive stages of 

the disease.  The features are: 1.abnormal amyloid plaques 2. neurofibrillary tangles and 3. loss 

of connection between nerve cells. Amyloid plaques are fragments of toxic protein found in the 

spaces between nerve cells. It is normal for individuals to develop some plaques in their brain 

tissue as they age but in individuals diagnosed with AD have an increased number of plaques in 

particular brain regions associated with Alzheimer’s Disease (NIH, 2007). Neurofribrillary 

tangles are abnormal collections of twisted protein threads within nerve cells primarily caused by 

the protein tau. Tau is a protein that normally helps stabilized the microtubules (proteins chains 

that help transport materials in nerve cells). In a patient with AD the tao proteins have an 
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abnormally high amount of phosphate groups attached to their outer surfaces, which causes them 

to disengage from the microtubules, and cluster together forming tangles. The microtubules then 

disintegrate, thus impairing the nerve cell’s method of internal transport (NIH, 2007). The final 

major physiological feature of AD is the loss of connection between nerve cells. Nerve cell 

function and growth is maintained by communication between nerve cells. In the brain of an 

Alzheimer’s patient there is damage to the connections between nerve cells. This damage halts 

the flow of information in the brain and causes nerve cells, and thus brain tissue, to atrophy. In 

the final stage of Alzheimer’s disease, the damage is widespread and all of the brain tissue is 

significantly shrunken (NIH, 2007).  

Researchers are currently studying the roles of particular genes and genetic mutations 

associated with the development of the previously discussed physiological features.  Even 

though some insightful information has been found, more research needs to be done in order to 

fully understand the cause and development of Alzheimer’s disease.  

 

Parkinson’s Disease 

Parkinson’s Disease is a neurologic disorder that affects more than 3% of people over the 

age of 65. The incident of Parkinson’s Disease increases with age. It is very rare for an 

individual under the age of 40 to be diagnosed with Parkinson’s disease. There will be a 

substantial increase in number of individuals diagnosed with Parkinson’s disease over the next 

few decades because a large portion of the US population is aging. Symptoms of the disease 

include tremor, rigidity, slowness of movement and loss of postural balance leading to falls. 

These symptoms are the direct result of loss of dopaminergic neurons  (neurons that respond to 

the neurotransmitter dopamine) in the substantia negra pars compacta. (Standaert, 2002). The 
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substantia negra pars compacta is a region of the brain responsible for a variety of functions 

including motor control and re-ward based learning (Bernetta et al., 2010). Researches have 

identified a few families with autosomal dominant or recessive forms of Parkinson’s, but the 

majority of cases do not demonstrate a pattern of genetic inheritance. There is also evidence to 

believe environmental factors play a role in the pathogenesis of Parkinson’s disease, but no 

single agent has been identified to be linked to the majority of Parkinson’s cases. Currently, the 

most effective treatment of Parkinson’s disease is dopamine replacement. Although helpful 

initially, the dopamine replacement usually results in complications or loss of effectiveness 

(Standaert, 2002). There is still much to find out and understand about Parkinson’s disease. 

Hopefully with the growth of the aging population there will be increased awareness and 

research of Parkinson’s disease.  

 

Diabetes Mellitus  

Diabetes is a metabolic disease characterized by hyperglycemia due to defective insulin 

signaling. It is one of the most common chronic illnesses present in adults in the US. More than 

18 million Americans have diabetes mellitus and it is estimated by the World Health 

Organization that the number will double by the year 2030. There are three types of diabetes 

mellitus: type 1, type 2 and gestational. Type 2 diabetes mellitus is of the greatest concern 

because 90% of diabetes diagnoses are of the type 2 variety. Type 2 diabetes is a result of the 

combination of insulin resistance and insulin deficiency. It is typically diagnosed in individuals 

older than age 30, but recently it has become a problem in obese children. Obesity is not the 

direct cause of diabetes mellitus, but individuals diagnosed with the disease are typically 

overweight. Diabetes mellitus is a common disease in older people, although it’s difficult to 
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diagnose in individuals between ages 64-70 because they present atypical symptoms. Some 

symptoms presented in older adults are: falls, urinary incontinence, cognitive impairment and 

functional decline with late stage visual impairment, myocardial infarction and infection.  

Classical diabetes mellitus symptoms, which do not typically manifest in older people, are: 

fatigue, nocturia, blurred vision, polyuria, weight loss, infections, polydipsia, and hunger. The 

symptoms associated with diabetes mellitus can be managed by diet and oral medications 

(McNamara, 2006). 

The following table (Figure 5), created by the Center for Disease Control (CDC), 

indicates the top 15 causes for death in the US in 2010. As you can see the causes are diverse. It 

is important to note, the three previously discussed diseases are on the list at numbers 6 

(Alzheimer’s disease), 7 (Diabetes mellitus) and 14 (Parkinson’s disease). 
Figure	  5	  

(Murphy	  et	  al.,	  2012)	  
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Death and Dying 

Death is typically viewed as a malevolent and tragic event, but in reality it is nothing 

more than the natural culmination of the aging process. There is a common misconception that 

death is a simple peaceful process that starts with an individual getting sick, then progressively 

getting weaker over a four-week period and finally dying. This over simplified mindset towards 

death is not reality. An excerpt from the comic by Roz Chast (2014) featured in the New Yorker 

beautifully exemplifies this misconception. 

 

 Unfortunately, most individuals truly believe death occurs in this short timeline and when they 

are faced with the reality of the dying process it is a shocking and confusing experience. Their 

naivety towards death is not to be blamed. We live in a society that lives by the code, “Don’t ask, 

don’t tell” when it comes to unpleasant topics. In the case of death, we need to broach the topic.  
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Understanding the physiological events that occur during the dying process helps to lessen the 

fear factor of death. As stated by Tani Bahti, RN, a well-established nurse and expert in hospice 

care,  “It is never a good time for someone you love to die, but if you are prepared and know 

what to expect, it takes away the sting of death“ (2014).  

The dying process can be divided into three stages: 

Early 

• Bed bound 

• Loss of interest and/or ability to drink/eat 

• Cognitive changes: increasing time spent sleeping and/or delirium  

 

Middle 

• Further decline in mental status to obtundation (slow to arouse with 

stimulation; only brief periods of wakefulness)  

• Death rattle – pooled oral sections that are not cleared due to loss of 

swallowing reflex 

 

Late 

• Coma 

• Fever – usually from aspiration pneumonia 

• Altered respiratory pattern – periods of apnea, hyperpnea, or irregular 

breathing 

• Mottled extremities 

(Weissman, 2009) 

Being that every individual is unique, the progression of the three stages varies from person to 

person. Individuals can advance through the three stages in as quickly as 24 hours or as long as 

~14 days.  
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Skin mottling 
  

Dying patients are often characterized by having purple blotches on the skin of their 

limbs. Unlike the pigmentation changes that occur during normal aging, these blotches signify 

the end is near. The purple pigmented skin, referred to as “mottling of the skin”, are caused by 

decreased peripheral blood perfusion (National Cancer Institute [NCI], 2013, EPEC™-O). As 

individuals age, a loss of cardiac muscle and decreased vessel responsiveness to the central 

nervous system occur due to inactivity (Sullivan, 2006).  The combination of these two factors 

leads to a decreased amount of blood reaching the limbs. During the dying process cardiac output 

and intravascular volume decrease significantly, thus an insignificant volume of blood reaches 

the tissues. Tissues that aren’t receiving enough blood, and therefore oxygen, will start to die. 

Although peripheral blood perfusion decreases, there is still some blood reaching the extremities. 

The characteristic purple blotches of mottled skin result from the pooling of venous blood along 

skin surfaces (NCI, 2013, EPEC™-O). 

 
Decreased appetite 

 

Dying patients often lose their appetite and refuse to eat. The refusal of food is often 

upsetting to family members. For healthy thriving individuals, food is a necessity for healing and 

growth, but for a dying individual it is unnecessary and often nauseating. It’s important to 

understand that the patient isn’t dying because he or she is not eating; the patient isn’t eating 

because they are dying. During the dying process the body is shutting down and the organs are 

failing. The body of a dying individual doesn’t need as much nutrients and energy as it once did; 

furthermore, it can’t physically absorb the nutrients like a thriving body can (Bahti, 2014).   
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Decreased Urine Output 

Decreased urine output is the combined result of decreased fluid intake and decreased 

kidney perfusion. Much like eating, patients typically stop ingesting fluids because it is 

uncomfortable. Decreased fluid intake will result in less urine being produced. The actual 

production of urine by the kidneys is also affected as death draws near. As cardiac output and 

intravenous volume decrease, renal perfusion, or amount of blood that perfuses the kidney, also 

decreases (NCI, 2013, EPEC™-O ). Normally, the kidney produces urine by filtering out fluid 

and dissolved substances from the blood. If there is less blood being delivered to the kidneys, 

then less urine will be produced.  

 
Kennedy Terminal Ulcer 
 

Unlike typical pressure ulcers, a Kennedy Terminal Ulcer (KTU) progresses quickly and 

heralds the end of life because patients that develop them typically pass away within weeks of 

the ulcer’s onset. A KTU typically appears as a red/yellow/black irregular shaped ulcer that 

appears on the buttocks, elbows, heels, arms or posterior calf muscles. The ulcer comes on 

quickly and progresses rapidly within hours. It has characteristics of deep tissue injury and can 

progress to a stage IV ulcer within days. It’s important to understand that the KTU develops 

because the patient is nearing death, not lacking care. It is a sign the largest organ, the skin, is 

failing  (Schank, 2009).   

 
Delirium 
 

Delirium commonly occurs during the final days of life and presents itself in two distinct forms. 

Patients with hyperactive delirium experience agitation, hallucinations and restlessness (NCI, 2013, 
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PDQ®). This type of delirium is the result of increased motor activity (Harris, 2007). Terms such as 

terminal restlessness and terminal agitation are often used to refer to hyperactive delirium. On the other 

hand, patients with hypoactive delirium are withdrawn and quiet. This resulting from decreased motor 

activity. The origin of delirium is poorly understood but it is thought to develop from some of the 

following events: metabolic changes, dehydration, drug interactions, cancer within the CNS, a full 

bladder, fecal impaction, dyspnea or withdrawal from alcohol (NCI, 2013, PDQ®).  

 
 
Cheyne-Stokes respiration 
 

Cheyne-Stokes respiration is a type of periodic breathing that is often seen in patients 

with congestive heart failure. It is characterized by a period of hyperventilation (rapid breathing) 

followed by a period of apnea (cessation of breathing) that continues in a biphasic pattern. The 

pattern of hyperventilation followed by apnea is a result of drastically changing CO2 levels in the 

body. Cheyne-Stokes respiration is associated with increased central and peripheral 

chemosensitivity. The chemoreceptors, receptors sensing concentration of molecules such as 

oxygen and carbon dioxide in our bodies, in an individual experiencing Cheyne-Stokes 

respiration are rapidly responsive and signal for hyperventilation when CO2 levels rise. 

Hyperventilation leads to CO2 levels below the apnoeic threshold, resulting in apnea. The bout of 

apnea leads to CO2 levels above the apnoeic threshold thus leading to hyperventilation 

(Naughton, 1998). The vicious cycle of too high and too low CO2 levels continues in the form of 

hyperventilation followed by a period of apnea. 

 
Death Rattle 
 

The death rattle refers to the turbulent ventilation of a dying person often characterized as 

a gurgling or rattling noise that occurs with each breath. During the dying process the patient’s 
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level of consciousness decreases and he or she loses her ability to swallow oral secretions 

(Bickel et al., 2008). The rattling noise occurs when saliva and other oral secretions begin to pool 

in the back of the oropharynx and upper airways of the patient. The rattling noise is associated 

with impending death; approximately 50% of the patients who develop the death rattle are 

actively dying. Although the rattle can be disturbing for family levels to listen do, it does not 

appear to be painful for the patient (NCI, 2013, PDQ®).  

 

Fever  
 

End of life patients often experience high occurrences of fever (NCI, 2013, PDQ®).  

Clinically, fever is defined as an increase of body temperature from 98.6 oF in combination with 

an increase in the hypothalamic set point. Fevers are caused by exogenous factors called 

pyrogens, including microbes and their products, or endogenous pyrogenic cytokines released by 

immune cells.  Pyrogens and pyrogenic cytokines are produced when there is infection, 

inflammation, tissue trauma, tissue necrosis and the development of a tumor. Drugs are also 

capable of inducing a fever response by triggering metabolic and immune responses or by 

mimicking endogenous pyrogens. Fever induction by drugs can result from the use of antibiotics 

and antipsychotics or the withdrawal of opiods. Fever inducing drugs are commonly used in the 

palliative care setting (Strickland et al., 2012) . 

 

The topics of dying and long-term health care are largely unaddressed problems that are 

looming in our future. In order to best prepare for the increased number of deaths heading our 

way, society as a whole needs to open up a dialogue to acknowledge these problems instead of 

shying away from unpleasant topics. I, as an individual, do not have a solution on how to cope 



END	  STAGES	  OF	  LIFE	  

	  

31	  

with the impending tsunami of dying individuals heading towards our health care system. The 

solution will come from collaboration between the United States population and our elected 

representatives. It is well known that many states have laws against the abuse of the elderly. As 

there is a lack of dialogue about death in our society, between family members and even between 

patients and health professionals, it is not a long leap for families to sue hospitals for neglect of 

patient care due to lack of communication.  Until a comprehensive plan is established I can only 

make suggestions for better end of life preparedness. The following are steps, I believe, should 

be taken in order to prepare for the smoothest end of life transition: 

1. Enroll in a long-term care insurance plan 

2. Start an open dialogue with your parents, children or loved ones about long-term 

care and end of life wishes 

3. When you or a loved one is diagnosed with a chronic disease, inform the 

physician you want to consider palliative care options along with curative options 

4. Be proactive and ask your health care professionals what to expect during the 

course and why the changes are occurring.  

5. If you do not understand the medical terminology do not be afraid to speak up and 

ask the health professionals to clarify in laymen’s terms.  

Dying will never be a process that people welcome with open arms, but it is something we need 

to start talking about more openly. Addressing its presences and discussing the factors associated 

with death will make the transition easier to bear.  

 

 

 



END	  STAGES	  OF	  LIFE	  

	  

32	  

 

References 

Alzheimer’s Association report. (2014). 2014 Alzheimer’s disease facts and figures. Retrieved 

from http://www.alz.org/downloads/facts_figures_2014.pdf 

American Hospital Association Report. (2007). When I’m 64: how boomers will change health 

care [PDF document]. Retrieved From: www.aha.org/content/00-10/070508-

boomerreport.pdf 

Arizona Health Sciences Center. (2012). Internal medicine residency program: leadership. 

Retrieved from http://meded.arizona.edu/content/leadership 

Bahti, T. (2014, February 11). Death and dying & end of life issues. Lecture conducted from the 

University of Arizona Medical Center, Pediatric Pulmonary Center, Tucson, AZ. 

Bareuther, C. (2010). Dwindling appetites. Aging Well 3(3), 32. Retrieved from 

http://www.todaysgeriatricmedicine.com/archive/082510p32.shtml 

Bernetta, N. Bernardi, G. & Mercuri, N. (2010). Firing properties and functional connectivity of 

substantia nigra pars compacta neurones recorded with a multi-electrode array in vitro. 

The Journal of Physiology 588(10), 1719-1735. doi: 10.1113/jphysiol.2010.189415 

Bickel, K. &  Arnold, R. (2008). #109 Death rattle and oral secretions, 2nd ed. Fast Facts and 

Concepts. Retrieved from http://www.eperc.mcw.edu/fastfact/ff_109.htm. 

Calmus, D. (2013, February 6). The long-term care financing crisis. Center for Policy Innovation. 

Retrieved from http://report.heritage.org/cpi_dp07 

Centers for Medicare & Medicaid Services. How hospice works. Retrieved from 

http://www.medicare.gov/what-medicare-covers/part-a/how-hospice-works.html 

Champs, E. & Cramton, R. (2014, February 4). Palliative care: fact & fiction. Lecture conducted 



END	  STAGES	  OF	  LIFE	  

	  

33	  

from University of Arizona Medical Center, Pediatric Pulmonary Center, Tucson, AZ. 

Champion, A. (2011). Anorexia of aging. Annals of Long-Term Care: Clinical Care and Aging 

19(10), 18-24. Retrieved from 

http://www.eperc.mcw.edu/EPERC/ArticleDocuments/AnorexiaOfAging.pdf 

Chast, R. (2014, March 10). Can’t we talk about something more pleasant? The New Yorker, 38-

49. 

Connor, SR. (2007). Development of hospice and palliative care in the United States. [Abstract]. 

Omega (Westport), 56(1), 89–99. 

Gauthier, S.(2006). Alzheimer's disease: Clinical. In Schulz, R. (ed.), The encyclopedia of aging 

[ebook].  

Guo Q, Jacelon CS & Marquard JL (2012) An Evolutionary Concept Analysis of Palliative Care 

[PDF document]. Journal of Palliative Care & Medicine, 2(7), 127. Retrieved from 

http://www.omicsgroup.org/journals/an-evolutionary-concept-analysis-of-palliative-care-

2165-7386.1000127.pdf.  

Harris, D. (2007). Delirium in advanced disease. Postgraduate Medical Journal 83(982), 525-

528. doi: http://dx.doi.org/10.1136%2Fpgmj.2006.052431 

Krämer, U. & Schilowski, T. (2006). Recent demographic changes and consequences for 

dermatology. In Gilchrest. B. & Krutman, J. (eds.), Skin aging (Chapter 1) [ebook]. 

Mayo Clinic. (2014) Age spots (liver spots). Retrieved from http://www.mayoclinic.org/diseases-

conditions/age-spots/basics/causes/con-20030473 

McNamara, C. (2006). Diabetes. In Shulz, R. (ed.),  The encyclopedia of aging [ebook].  

Murphy, S., Xu, J., & Kochanek, K. (2012). Deaths: Preliminary Data for 2012. National vital 

statistics report, 60(4). 



END	  STAGES	  OF	  LIFE	  

	  

34	  

National Cancer Institute. (2013). EPEC™-O: Education In Palliative And End-Of-Life Care 

For Oncology. Retrieved from 

http://www.cancer.gov/cancertopics/cancerlibrary/epeco/selfstudy/module-6/module-6-

pdf 

National Cancer Institute: PDQ® Last Days of Life. Bethesda, MD: National Cancer Institute. 

Date last modified <12/10/2013>. Available at: 

http://www.cancer.gov/cancertopics/pdq/supportivecare/lasthours/healthprofessional. 

Accessed <03/2014>. 

National Hospice and Palliative Care Organization. (2013). NHPCO’s facts and figures: hospice 

care in America [PDF document]. Retrieved from 

http://www.nhpco.org/sites/default/files/public/Statistics_Research/2013_Facts_Figures.p

df 

National Hospice and Palliative Care Organization. (2013). The Medicare hospice benefit [PDF 

document]. Retrieved from 

http://www.nhpco.org/sites/default/files/public/communications/Outreach/The_Medicare

_Hospice_Benefit.pdf 

National Institute of Health report. (2008, September). Alzheimer’s disease: unraveling the 

mystery [PDF document]. Retrieved from 

http://www.nia.nih.gov/sites/default/files/alzheimers_disease_unraveling_the_mystery.pd

f 

National Palliative Care Research Center.  (2013). About palliative care: why is palliative care 

research needed? Retrieved from http://www.npcrc.org/content/15/About-Palliative-

Care.aspx 



END	  STAGES	  OF	  LIFE	  

	  

35	  

National Pressure Ulcer Advisory Pane. (2007). NPUAP pressure ulcer 

stages/categories. Retrieved from http://www.npuap.org/resources/educational-and-

clinical-resources/npuap-pressure-ulcer-stagescategories/ 

Naughton, MT. (1998). Pathophysiology and treatment of Cheyne-Stokes 

respiration. Thorax 53(6), 514-518. doi: 10.1136/thx.53.6.514 

Schank, J. (2009). Kennedy Terminal Ulcer: the “Ah-Ha!” Moment and Diagnosis. Ostomy 

Wound Management 55(9), 40-44. Retrieved from http://www.o-

wm.com/content/kennedy-terminal-ulcer-“ah-ha”-moment-and-diagnosis?page=0,0 

Schulz, V., Kozell, K. & Martins, L. (2009) Pressure ulcers and wound care. In  Walsh, D. (ed.), 

Palliative medicine: expert consult premium edition (Chapter 88) [ebook]. 

Standaert, G. (2002). Neurochemical changes in Parkinson’s disease. In Ronken, E. & 

Scharrenburg, G. J. M. van (eds.), Parkinson’s disease (Part I) [ebook].  

St. George-Hyslop, P.(2006). Alzheimer's disease: Genetic factors. In Schulz, R. (ed.), The 

encyclopedia of aging [ebook].  

Strickland, M. & Stovsky, E. (2012). #256 Fever near the end of life.  Fast Facts and Concepts. 

Retrieved from http://www.eperc.mcw.edu/EPERC/FastFactsIndex/ff_256.htm. 

Sullivan Jr., R.(2006). Cardiovascular system: Overview. In Schulz, R. (ed.), The encyclopedia 

of aging [ebook].  

Tonna, E.(2006). Musculoskeletal system. In Schulz, R. (ed.), The encyclopedia of aging [ebook].  

Weissman, DE. (2005). # 003 Syndrome of Imminent Death, 2nd ed. Fast Facts and Concepts. 

Retrieved from http://www.eperc.mcw.edu/EPERC/FastFactsIndex/ff_003.htm 

 

Witmer, M. (2006). Unrepaired skin molecules cause wrinkles as we age. Retrieved from 



END	  STAGES	  OF	  LIFE	  

	  

36	  

http://www.ccmr.cornell.edu/education/ask/?quid=1117 

World Health Organization. (2014). WHO definition of palliative care. Retrieved from 

http://www.who.int/cancer/palliative/definition/en/. 

Yaar, M. (2006).Clinical and histological features of intrinsic versus extrinsic skin aging. In 

Gilchrest. B. & Krutman, J. (eds.), Skin aging (Chapter 2) [ebook]. 

 


