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Abstract  

Pain and Emergency Department Use in Community-Dwelling Older Adults with Dementia 

Lauren J. Hunt 

Background and objectives: The National Plan to Address Alzheimer’s Disease has identified 

enhancing care quality and efficiency for older adults with dementia as a major priority. One way 

to achieve this goal is to reduce potentially avoidable Emergency Department (ED) visits. 

Although the majority of older adults with dementia live in the community---not nursing 

homes—there is limited research on the rates, reasons, and risk factors for ED use by 

community-dwelling older adults with dementia.  Pain, which has been shown to increase risk of 

ED use in other groups, may be one risk factor. This dissertation examines ED use, pain, and the 

relationship between pain and ED use in community-dwelling older adults with dementia.   

Methods:  This dissertation is comprised of three separate studies. The first study is an 

integrative review of the literature with a focus on rates, reasons, and risk factors for ED use in 

community-dwelling older adults with dementia.  The second study is a cross-sectional analysis 

of prevalence of and risk factors for pain in community-dwelling older adults with dementia 

using data from the National Health and Aging Trends Study (NHATS). The third study 

leverages data from the NHATS mortality follow-back interview linked to Medicare claims data 

on healthcare use to investigate pain and ED use in the last month of life.  

Results:  Results from the integrative review indicate that community-dwelling older adults with 

dementia have higher rates of ED visits compared to those without dementia (adjusted risk or 

odds ratios 1.3-1.8, p<0.05 in 12 of 13 studies), although differences were attenuated in the last 

year of life. Increased symptoms, disability, and poor care coordination were associated with 

increased ED use. More than six out of 10 community-dwelling older adults with dementia 
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reported bothersome pain, and four out of 10 reported pain severe enough to limit activities. Risk 

factors for pain include arthritis, low energy and other physical symptoms, psychological 

symptoms, and other comorbidities such as heart and lung disease. The majority (56%) of 

decedents had an ED visit in the last month of life. Estimates suggest decedents with unmet need 

for pain management had ED visit rates that were 50% higher than those without unmet need for 

pain management (Adjusted Incident Rate Ration 1.51, 95% Confidence Interval 1.10-2.07).  

Discussion and Conclusion:  Community-dwelling older adults with dementia are at high-risk 

of pain and frequent visits to the ED. Findings suggest that unmet need for pain management 

increases rates of ED use in the last month of life.  Interventions to address pain may lower ED 

use in this vulnerable group.  
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Problem Statement 

 Emergency department use by older adults with dementia is expensive and associated 

with poor patient outcomes.  Reducing potentially avoidable ED visits can enhance the value of 

care for this population. While some research has shed light on the rates, reasons, and risk factors 

for ED use by older adults with dementia residing in the nursing home setting, very little is 

known about the community-dwelling setting where the majority of older adults with dementia 

reside, especially in regards to potential risk factors for higher ED utilization.  Pain is a highly 

prevalent symptom among older adults with dementia and has been linked to increased ED use in 

other populations. Pain may be an important risk factor for increased ED use in community-

dwelling older adults with dementia.   

Background and Significance 

Impact of Dementia 

 Dementia, a diagnosis characterized by progressive decline in cognition that affects 

functioning is one of the most important public health challenges facing the United States (U.S.) 

today. 1,2 Due to population aging, the number of older adults with dementia in the U.S. is 

increasing precipitously. Over five million U.S. adults over the age of 65 are currently living 

with dementia.  By 2050, in the absence of effective treatment, this number will increase to 13.8 

million. 3,4 

 The impact on society of caring for older adults with dementia is enormous.  One study 

estimated the economic cost in 2010 to be $200 billion, an amount greater than the cost of either 

heart disease or cancer.5  By 2040, this amount could reach half a trillion dollars.5 The number of 

caregiving hours required to care for older adults with dementia far execeds other medical 
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conditions.6 Families bear a disproportionate share of the cost, both in terms of caregiving hours 

and out-of-pocket expenditures, especially among the socioeconomically disadvantaged.6,7  

 Despite spending vast amounts of money and human resources, the quality of healthcare 

for older adults with dementia falls short of meeting the needs of patients and families. Older 

adults with dementia experience high rates of unmet needs for safety and medical care, 

depression and other neuropsychiatric symptoms, and burdensome care transitions.8-11 

Caregivers report high levels of burden and physical morbidity.12 Growing recognition of the 

impact of dementia and the gaps in quality of care has spurred national directives to improve the 

quality and value of healthcare provided to older adults with dementia.13,14 

 Emergency Department Use by Community-Dwelling Older Adults with Dementia 

 One approach to increasing the value of care for older adults with dementia is to reduce 

potentially avoidable Emergency Department (ED) visits. The ED is a poor environment for the 

care of older adults in general and especially for older adults with dementia. Common features of 

the ED, including long wait times, a bright and noisy environment, and healthcare providers not 

trained in geriatrics can create a disorienting environment for older adults with dementia.15 

Moreover, most hospitalizations originate from the ED, with one third to one half of older adult 

ED patients admitted for inpatient care.16 Common adverse events for older adults with dementia 

in the ED and hospital include functional decline, falls, delirium, and pressure ulcers.17-19 

 In addition to poor quality of care and poor patient outcomes, ED use by older adults with 

dementia is associated with high financial costs. Between 2005 and 2010, the mean payment for 

an episode of care in the ED ranged from 883 to 1454 dollars.20 In contrast, the average payment 

for an outpatient visit, was only 341 dollars.21 Furthermore, costs escalate dramatically when an 
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ED visit results in an inpatient admission: the mean payment for a hospital admission originating 

in the ED ranged from 9515 to 13325 dollars.20  

  Little is known about the rates, reasons, and risk factors for ED use by community-

dwelling older adults with dementia. While people tend to associate dementia with nursing 

homes, in reality, the majority—an estimtated 70%-- of older adults with dementia live in the 

community.22 These community-dwelling arrangements include private residences and a growing 

array of senior living options, such as assisted living and retirement homes.23 While a relatively 

robust body of literature has emerged over the past two decades that examined transfers of 

nursing home residents with dementia to the ED and hospital,11,24,25 little research has focused on 

communty-dwelling residents. Research is needed to determine if community-dwelling older 

adults with dementia have different characteristics, needs, and access to resources than those 

living in nursing homes and how these factors affect ED use.   

Pain as a Potential Key Risk Factor for Increased ED Use 

 Pain is an unpleasant sensory and emotional experience associated with actual or 

potential tissue damage, or described in terms of such damage.21 Empirical evidence related to 

the prevalence, risk factors, outcomes, and treatment of pain in older adults with dementia has 

increased in recent years.26,27 This growing body of knowledge has been made possible by 

important developments in the measurement of pain in older adults with dementia, such as 

observational, proxy-reported, and self-reported pain scales designed for and validated in people 

with dementia.28,29   

 Research to date demonstrates that pain is a significant issue in older adults with 

dementia. Prevalence of pain is high, with about 50% of older adults with dementia regularly 

experiencing pain.30 Moreover, the presence of pain is associated with neuropsychological 
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symptoms (e.g., agitation) and reduced physical and social function in older adults with 

dementia.31,32 Treatment of pain has been shown to reduce both pain and behavioral symptoms in 

older adults with dementia,33 but people with dementia often fail to receive evidence-based 

treatments for pain, either due to lack of recognition or undertreatment.34-36 

 Pain may be an important risk factor for increased ED use. Studies in non-dementia 

cohorts have found that acute pain is the most common chief complaint for ED visits37 and 

chronic pain is associated with higher healthcare service use and costs, including more frequent 

ED visits.38,39 However, although it has been documented that pain considerably impacts people 

with dementia, there is a significant gap in knowledge about pain in community-dwelling older 

adults with dementia and viritually nothing is known about the relationship between pain and ED 

use in this population. 

Theoretical Framework 

 The Andersen Behavioral Model of Healthcare Service Use (hereafter referred to as the 

Behavioral Model) provides the conceptual framework for this dissertation. The Behavioral 

Model was developed to assist in understanding why individuals use health services, to define 

and measure access to health care, and to assist in developing policies and interventions to 

promote equitable, effective, and efficient access to care. The model is based on the proposition 

that people’s use of health services is a function of their predisposition to use services 

(predisposing characteristics), individual and contextual factors which enable or impede their use 

of services (enabling resources), and their need for care (need).40-42 As applied to this 

dissertation, the Behavioral Model helps elucidate the key variables and relationships that may 

influence ED use by community-dwelling older adults with dementia, including the role of pain 

(Figure 1).  
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 Predisposing characteristics are generally non-modifiable demographic and social traits 

that influence both enabling and need characteristics.  For example, increasing age, female 

gender, black and Hispanic race, and lower educational attainment have all been identified as 

risk factors for dementia.43-45 Predisposing characteristics are also associated with the presence 

or absence of enabling resources that may impact one’s ability to manage healthcare needs.  For 

example, lower educational attainment is associated with lower income, which will impact a 

person’s ability to pay for medical and social care services. Health beliefs are “attitudes, values, 

and knowledge” that people have regarding health and health services that may affect their 

decisions to subsequently use or not use different types of health services.40 Health beliefs are 

potentially modifiable and are an important target for educational interventions. For example, 

studies demonstrate that educational videos on cardiopulmonary resuscitation influence older 

adult’s decision-making regarding their code status.46  

 Enabling resources may moderate the relationship between need variables and ED use by 

community-dwelling older adults with dementia. The presence of helpers and services to help 

manage medications, provide transportation to medical appointments (or bring medical providers 

to the home), and assist with personal care, may enable community-dwelling older adults with 

dementia to engage in personal health practices that may in turn reduce rates of ED use. Clinical 

interventions such as the Program for All-Inclusive Care for the Elderly that provide home-based 

medical and social services result in lower use of ED visits and hospitalizations and overall 

lower cost of healthcare for community-dwelling frail older adults.47,48 At end of life, hospice 

brings medical, social, and nursing services into the home and manages symptoms and reduces 

healthcare expenditures on hospital and ED visits.49  
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 Need characteristics are the health conditions (e.g. dementia) or symptoms  (e.g. pain) 

that drive the immediate decision to seek out health services such as the ED.  Dementia may be 

the primary reason for ED use in certain circumstances, such as acute onset of hallucinations and 

psychosis.50 Dementia can also influence the management of other health conditions and 

symptoms, which in turn can impact ED use.  Cognitive impairment may increase the challenge 

of managing complex medical conditions, coordinating care, and communicating symptoms and 

changes in health status to others.  One study showed that having dementia in addition to a 

chronic condition increased the odds of hospitalization by two to five times depending on the 

total number of comorbidities.50  

 Due to the critical role that formal and informal caregivers play in the care of 

community-dwelling older adults with dementia, caregiver predisposing, enabling, and need 

characteristics must be considered in evaluating healthcare service use and other outcomes in 

older adults with dementia. Caring for a person with dementia is physically, financially and 

emotionally demanding.6,7 Caregivers frequently experience high levels of caregiver burden51, 

which is associated with increased health service use by older adults with dementia.52,53  

Considering the patient/caregiver dyad is critical to understanding ED use by community-

dwelling older adults with dementia.  

 Health behaviors are a function of predisposing, enabling, and need characteristics and 

include health services use.  This dissertation focuses on ED visits. ED visits may be outpatient 

only or may result in a hospitalization. Recent efforts have emphasized reducing potentially 

avoidable ED visits.13 Although there is significant controversy regarding what qualifies as a 

potentially avoidable ED visit, one commonly used definition is visits for non-urgent conditions 

and visits for urgent conditions that might have been avoided with high-quality primary or 
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preventative care.54 In addition, some have argued that the risks and burdens of ED visits and 

hospitalizations at end-of-life often outweigh clinical benefits.  With timely and appropriate 

referral to hospice and palliative care, these visits could be avoided.55  

Figure 1.  The Behavioral Model Adapted to ED Use by Community-Dwelling Older adults 

with Dementia 

 

Specific Aims 

 The overall goal of this dissertation was to investigate the relationship between pain and 

emergency department use by community-dwelling older adults with dementia.  Three stand- 

alone studies contributed to the achievement of this goal.  The three studies are presented in 

separate manuscripts in Chapters 2, 3, and 4 of this dissertation. The aims and methods for each 

study are described separately in each manuscript, formatted for publication in the journal to 

which it was or will be submitted.  

 Chapter 2 includes the manuscript “Emergency Department Use by Community-
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Dwelling Individuals with Dementia in the United States: An Integrative Review”.  The aim of 

this study was to review the existing literature to assess the current knowledge regarding: (1) 

Rates and reasons for ED visits by community-dwelling individuals with and without dementia, 

considering also the effect of dementia subtype and severity; and (2) Risk factors for increased 

ED use among community-dwelling individuals with dementia.  Of note, the term ‘individuals’ 

with dementia was used because the literature search for the paper was not limited to older 

adults.  

 Chapter 3 includes the manuscript, “Pain in Community-Dwelling Older Adults with 

Dementia: Results of the National Health and Aging Trends Study”.  This cross-sectional 

secondary analysis leveraged data from the National Health and Aging Trends Study (NHATS), 

a nationally-representative prospective cohort study developed to provide a database to support 

the scientific study of how daily life changes as older adults age in the U.S. The aims for this 

study were to: (1) Estimate the prevalence of pain in community-dwelling older adults with 

dementia; and (2) Identify individual characteristics associated with higher risk of pain.   

 These first two studies contributed knowledge to the completion of the third and final 

study of this dissertation presented in Chapter 4, entitled “Pain and Emergency Department Use 

in the Last Month of Life by Older Adults with Dementia.”  The objectives of this study were to 

examine whether the presence of pain or the unmet need for pain management in the last month 

of life was associated with increased ED visits in the last month of life.  In this study, a mortality 

follow-back interview completed by bereaved next-of-kin of NHATS decedents was linked to 

Medicare claims of ED visits, hospitalizations, and hospice use in the last month of life. Due to 

the small sample size, all decedents with dementia were included in the analysis regardless of 
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residential care status in the last month of life, although the majority of the sample was 

community-dwelling in the last month of life.  

Organization of the Dissertation 

 This dissertation consists of five chapters.  The first chapter includes background on ED 

use and pain in community-dwelling older adults with dementia.  It also lays out the specific 

aims of the dissertation.  As described above, chapters 2, 3, and 4 include the three papers that 

comprise this dissertation.  In Chapter 5, I summarize and synthesize findings from the three 

studies and discuss implications and future directions.   

Impact 

 Taken together, this dissertation has the potential to increase knowledge regarding rates 

and risk factors for ED use, prevalence and risk factors for pain, and the relationship between 

pain and ED use in the growing number of older adults with dementia who are living and dying 

in the community.  This knowledge is critical to designing, targeting, and assessing clinical and 

policy interventions to reduce potentially avoidable ED visits among community-dwelling older 

adults with dementia.  Innovative interventions for reducing ED visits and subsequent 

hospitalizations are essential to delivering the high-quality and high-value care to community-

dwelling older adults with dementia and their caregivers that they deserve.  
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Abstract 

 As part of the National Plan to Address Alzheimer’s Disease, reducing potentially 

avoidable emergency department (ED) use by individuals with dementia has been identified as a 

component of enhancing the quality and efficiency of care for this population. To help inform the 

development of interventions to achieve this goal, a integrative review was conducted to: (a) 

compare rates and reasons for ED visits by community-dwelling individuals with and without 

dementia, considering also the effect of dementia subtype and severity; and (b) identify other risk 

factors for increased ED use among community-dwelling individuals with dementia. Nineteen 

articles met inclusion criteria. Individuals with dementia had higher rates of ED visits compared 

to those without dementia, although differences were attenuated in the last year of life. Increased 

symptoms and disability were associated with increased rates of ED visits, whereas resources 

that enabled effective management of increased need decreased rates. Gerontological nurses 

across settings are on the frontlines of preventing potentially avoidable ED visits by community-

dwelling individuals with dementia through patient and family education and leadership in the 

development of new models of care. 
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Introduction 

 Under the auspices of the National Alzheimer’s Project Act of 2010, the United States’ 

National Plan to Address Alzheimer’s Disease has identified enhancing the quality and 

efficiency of care provided to the dementia population as one of its five major goals. One 

strategy for achieving this goal is reducing potentially avoidable use of the emergency 

department (ED) by individuals with dementia (U.S. Department of Health and Human Services, 

2014).  Potentially avoidable ED use describes visits that might be more effectively addressed in 

the outpatient care setting (Medicare Payment Advisory Committee, 2014). As an example of 

low-quality and inefficient care for individuals with dementia, potentially avoidable ED visits are 

not only expensive compared to ambulatory and home-based care (Galarraga, Mutter, & Pines, 

2015), but are also associated with poor outcomes for individuals with dementia, including 

adverse events, care fragmentation, inpatient admissions, and nursing home placement 

(Aminzadeh & Dalziel, 2002; George, Long, & Vincent, 2013; Goodwin, Howrey, Zhang, & 

Kuo, 2011). 

 The increasing number of individuals with dementia who are delaying or avoiding long-

term placement in nursing homes and remaining in the community has prompted interest in 

health care use research focused specifically on the community-dwelling dementia population 

(Black et al., 2013; Weber, Pirraglia, & Kunik, 2011). Developing and targeting interventions to 

reduce potentially avoidable ED use by community-dwelling individuals with dementia requires 

an understanding of their current rates of all-cause and potentially avoidable ED visits, reasons 

for ED visits, as well as identification of the characteristics associated with higher ED use. To 

the authors’ knowledge, no previous review has addressed these questions; therefore, a review of 

the literature to assess and synthesize relevant studies on ED use by community-dwelling 
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individuals with dementia was performed. Guided by the Andersen Behavioral Model of Health 

Service Use as a conceptual framework, the specific objectives of this review were to: (a) 

compare rates and reasons for ED visits by community-dwelling individuals with and without 

dementia, considering also the effect of dementia subtype and severity; and (b) identify other risk 

factors for increased ED use among community-dwelling individuals with dementia.  

Conceptual Framework 

 The Andersen Behavioral Model of Health Services Use (hereafter referred to as the 

Behavioral Model) is one of the most widely used frameworks for explaining and predicting 

patient use of health care services (Andersen, 1968; Andersen & Davidson, 2007). This model 

has been applied to various populations and types of health care service use, including ED use by 

older adults (Gruneir, Silver, & Rochon, 2011). This model is based on the proposition that 

individuals’ health services use is a function of their predisposition to use services (predisposing 

characteristics); individual and contextual factors, which enable or impede their use of services 

(enabling resources); and their need for care (need).  

 Figure 1 illustrates how the Behavioral Model was adapted for the current review. 

Predisposing characteristics include demographic characteristics (e.g., age, gender, race, 

ethnicity), as well as health beliefs that incline or disincline an individual toward the use of 

health services. Enabling resources include individual financial characteristics, such as income 

and wealth, which allow a person to pay for health care services, as well as organizational 

resources, such as having a regular source of care, the presence and type of insurance, and 

transportation to appointments. At the contextual level, enabling resources include the presence, 

distribution, and structure of nearby health facilities and providers, as well as health policies, 

such as reimbursement of service use. Need characteristics, such as medical conditions, 
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disability, and symptoms, are the immediate trigger for seeking medical care. Of note, the 

presence, subtype, and severity of dementia are classified as need characteristics. Because 

individuals with dementia often form dyads with caregivers, caregiver characteristics are also 

considered. Hence, caregiver burden is categorized as a need characteristic based on previous 

categorizations in the literature (Toseland, McCallion, Gerber, & Banks, 2002).  

Methods 

Search Strategy 

 The current review followed the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff , & Altman, 2009). 

Under the guidance of a biomedical librarian, PubMed, Cochrane Register of Controlled Trials, 

PsycINFO, and CINAHL databases were checked for all original English-language empirical 

research articles published between January 1, 2000 and May 15, 2015. An updated search in 

May 2017 was conducted to include articles published up through April 30, 2017. Key words 

and medical subject headings terms related to the concepts of dementia, cognitive impairment, 

and ED use were combined in various groupings. The PubMED keyword and MeSH term search 

are presented in Appendix A. Additional articles were included after hand-searching the 

bibliographies of key articles. 

 Articles were included if they were observational studies conducted in the United States, 

sampled from a community-based setting, included individuals with age-related dementias, and 

had some measure of ED use (i.e., proportion, rate, relative rate, or odds ratio [OR]). Articles 

were excluded if they were not U.S.-based, focused on non-age–related dementias or cognitive 

impairment (e.g., early onset Alzheimer’s disease, Creutzfeldt-Jakob disease, Huntington’s 



	  

	   23	  

disease); sampled from a nursing home, hospital, or other non-community based setting; and did 

not include a measure of ED use. 

Quality Assessment of Included Studies 

 Quality assessment was based on guidelines published by the Agency for Healthcare 

Research and Quality working group on assessing risk of bias and confounding in observational 

studies of interventions or exposures (Viswanathan, Berkman, Dryden, & Hartling, 2013). All 

included articles were assessed for key components of study quality as determined by author 

consensus, including: (a) sufficient sample size; (b) robust sampling methodology; (c) a valid 

and reliable measure of dementia; (d) a valid and reliable measure of ED use; (e) consideration 

of confounding variables in study design and analysis; and (f) other concerns. More information 

on these criteria can be found in Appendix B. 

Results 

 A total of 5,916 titles were identified from the initial and updated search. Of these, 332 

were eligible for abstract review after title screening. Of the abstracts reviewed, 57 met 

predefined inclusion criteria for full-text review, and 19 articles representing 19 studies were 

included in the review (Figure 2). Studies varied widely, with sample sizes ranging from 100 

participants to >1 million. Data sources ranged from primary data collected on small 

convenience samples to large existing datasets, such as Medicare administrative claims datasets. 

Studies varied in their measurement of ED use, with 15 studies presenting the percentage of the 

sample with a visit, and the remaining four studies reporting mean number of visits. The majority 

of studies had major quality concerns (Table A). The main risk of bias for most studies was lack 

of a valid and reliable measure of dementia. Only one study (Feng, Coots, Kaganova, & Wiener, 

2014) had all components of quality identified by the current authors. Three other studies had all 
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components except for controlling for confounding variables (LaMantia, Stump, Messina, Miller, 

& Callahan, 2015; Leibson et al., 2015; McCormick et al., 2001). 

Comparing Rates of Emergency Department Use by Individuals With and Without 

Dementia 

 Thirteen of the 19 included studies compared ED use by individuals with and without 

dementia (hereafter referred to as cognitively normal) (Table B). All studies found that 

individuals with dementia had higher unadjusted ED use than a cognitively normal comparison 

group, with the exception of two studies examining ED use toward end of life (Feng et al., 2014; 

McCormick et al., 2001). These differences were all statistically significant in studies that 

reported p values and, with the exception of one study (Deb, Sambamoorthi, Thornton, Schreurs, 

& Innes, 2017), persisted after adjustment for confounding variables. For the three studies that 

calculated an OR or risk ratio (Feng et al., 2014; Grober, Sanders, Hall, Ehrlich, & Lipton, 2012; 

Zhao, Kuo, Weir, Kramer, & Ash, 2008), individuals with dementia had a 1.30 to 1.75 adjusted 

OR or risk ratio of visiting the ED compared to the cognitively normal group. 

 Four of these 13 studies considered the effect of dementia severity or subtype on ED use. 

In addition, one other study that did not include a cognitively normal comparison group (Leon et 

al., 2000) examined the effect of dementia severity (Table C). Increasing dementia severity was 

associated with increased ED use (LaMantia et al., 2015; Leon et al., 2000), except for residents 

of assisted living facilities (Leon et al., 2000).  

 Study findings comparing ED use by different subtypes of dementia were mixed. 

Although one study (Hill, Fillit, Shah, del Valle, & Futterman, 2005) found that participants with 

vascular dementia had higher ED use than participants with Alzheimer’s disease or cognitively 

normal participants, two other studies found no difference between the rate of ED use for 
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participants with Alzheimer’s disease versus all other types of dementia (Eaker, Mickel, Chyou, 

Mueller, Rizner, & Slusser, 2002; McCormick et al., 2001). 

 For the two studies that specifically examined ED use toward end of life, a different 

pattern emerged compared to other studies. Feng et al. (2014) found that for decedents there was 

no significant difference in ED use by individuals with dementia and the cognitively normal 

group in the last year of life, with one exception: individuals with dementia had higher rates of 

any ED visits that did not result in a hospital admission (OR = 1.3; 95% confidence interval [CI] 

[1.1, 1.6]). McCormick et al. (2001) reported that ED use in the last year of life was significantly 

lower for participants with Alzheimer’s disease and other types of dementia than for cognitively 

normal participants enrolled in a large health management organization. Use was also lower in 

the last 3 years of life, but this difference did not reach statistical significance. 

 Only two studies examined reasons for ED visits by individuals with dementia compared 

to those without dementia (LaMantia et al., 2015; Zhao et al., 2008), and only one study 

categorized ED visits as potentially avoidable or not potentially avoidable (Feng et al., 2014). 

Zhao et al. (2008) reported that the number one reason for an ED visit for the Alzheimer’s 

disease cohort was contusion/superficial injury, with a rate of 679 visits per 10,000 individuals. 

In comparison, the rate for contusion/superficial injury for the cognitively normal group was 270 

per 10,000 individuals. Stupor/altered consciousness, disorders of fluid/electrolyte/acid-base 

balance, and urinary tract infections appeared in the top 10 reasons for the Alzheimer’s group but 

not for the cognitively normal group. Surprisingly, contusion/superficial injury did not appear in 

the 10 most frequent reasons for an ED visit for either individuals with dementia or cognitively 

normal groups in another study (LaMantia et al., 2015). LaMantia et al. (2015) found that the 

most frequent primary diagnosis for an ED visit with a hospital admission was pneumonia for 
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individuals with dementia and congestive heart failure for cognitively normal individuals. The 

most frequent primary diagnosis for an ED visit without a hospital admission was urinary tract 

infection for individuals with dementia and chest pain for cognitively normal individuals. Feng et 

al. (2014) found that non-decedent community-dwelling individuals with dementia had higher 

adjusted odds of a potentially avoidable ED visit than the cognitively normal group (OR = 1.5; 

95% CI [1.3, 1.8]). However, there was no difference in potentially avoidable ED use for 

decedents with dementia as compared to cognitively normal decedents (OR = 1.2; 95% CI [0.9, 

1.6]). 

Effect of Other Characteristics of Community-Dwelling Individuals With Dementia on 

Emergency Department Use 

 Eight studies considered the effect of predisposing, enabling, and/ or need characteristics 

(other than the presence, subtype, and severity of dementia) on ED use by individuals with 

dementia. Six of these studies are included in Table D. Two additional studies (Bloom, Chhatre, 

& Jayadevappa, 2004; Husaini et al., 2003) are included in Table C because they contained a 

cognitively normal comparison group, but findings are also discussed in this section.  

 Predisposing Characteristics. Two studies considered the role of predisposing 

characteristics, such as age, gender, race, level of education, and marital status. Ng et al. (2014) 

did not find that any predisposing patient or caregiver characteristics were associated with 

differences in ED use in either unadjusted or adjusted models among Veterans with dementia. 

Husaini et al. (2003) found that Black race was associated with statistically significant higher ED 

use for a 5% sample of Medicare beneficiaries with vascular dementia living in Tennessee, 

although there was no adjustment for confounding variables. 
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 Enabling Resources. Four studies considered the role of enabling resources on ED use. 

Contextual enabling resources, such as insurance type (i.e., fee-for-service versus managed care), 

level of care coordination, or region were associated with differences in ED use in three of four 

studies. Amjad, Carmichael, Austin, Chang, and Bynum (2016) found that for Medicare 

beneficiaries with dementia, the average number of ED visits decreased from 0.989 for those 

with low continuity of care to 0.834 for those with high continuity of care (p < 0.001). Bloom et 

al. (2004) found that participants with Alzheimer’s disease who received care in an Alzheimer’s 

specialty clinic had a lower proportion of ED use (14.7%) than individuals with Alzheimer’s 

disease (37.4%) and a cognitively normal group (32.8%) who received care in a general internal 

medicine clinic (p values not reported). Veterans Affairs site of care (i.e., Boston, Providence, or 

Houston) was also associated with significant differences in ED use in one study (Ng et al., 

2014), with Houston having the lowest rates of ED visits. Although Leon et al. (2000) found 

slightly higher ED use in the previous month for individuals with dementia enrolled in managed 

care (8%) or residing in assisted living (8%) compared to individuals with dementia receiving 

care in an academic medical center (6.4%), it was not reported as to whether these differences 

reached statistical significance. 

 Only one study examined personal income, which was not found to be associated with 

variation in ED use (Ng et al., 2014). However, this study found that a lower ability to pay for 

care combined with higher levels of disability were associated with higher ED use for Veterans 

in unadjusted and adjusted models. 

 Need. Four studies examined need characteristics, such as chronic conditions, behavioral 

problems, and physical symptoms. Ng et al. (2014) reported that although behavioral problems 

and the number of chronic conditions were associated with higher odds of having an ED visit in 
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a univariate regression model, there were no differences for these characteristics in the 

multivariable model. However, a caregiver’s assessment of the patient’s personal care 

dependency (a 6-item measure of ability to perform activities of daily living) was associated with 

higher ED use in the multivariable regression models (OR = 1.1; 95% CI [1.0, 1.2]). Tian et al. 

(2013) found that individuals with Alzheimer’s disease and dysphagia had higher odds of an ED 

visit than propensity-score matched individuals with Alzheimer’s disease without dysphagia (OR 

= 1.45; 95% CI [1.12, 1.87]; p = 0.007). Brummel-Smith et al. (2002) found that 17% of 

participants with no or mild pain visited the ED in the year following initial assessment, 

compared to 29% of those with moderate to severe pain. This difference did not reach statistical 

significance, although the authors note that the small sample size may have resulted in a lack of 

power to detect a statistical difference. Sloane et al. (2017) found that a number of new or 

worsening symptoms and conditions, such as skin injuries, urinary tract infection, and 

depression, among others, were associated with increased odds of an ED visit. 

 Only one study examined the effect of caregiver need characteristics, including role 

captivity, depression, relationship strain, and physical health strain (Ng et al., 2014). None of 

these caregiver need characteristics were associated with higher ED use in the univariate or 

multivariable logistic regression models. 

Discussion 

 The results of the current review suggest a clear pattern of higher rates of all-cause ED 

visits by community-dwelling individuals with dementia compared to cognitively normal 

individuals. This difference persists after adjustment for confounding variables such as age, 

gender, and comorbidities. There is some indication based on limited data that increasing 

dementia severity is associated with increased ED use, but there is insufficient data on the effect 
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of dementia subtype to draw conclusions. Data from two high-quality studies indicate that 

differences in ED use between individuals with and without dementia appear to diminish as 

death approaches (Feng et al., 2014; McCormick et al., 2001). There is insufficient data to detect 

patterns in reasons for ED visits and differences in potentially avoidable visits by individuals 

with and without dementia. 

 Findings on the effect of other characteristics of community-dwelling individuals with 

dementia on ED use were limited by the small number and low quality of studies. However, 

there is some indication that the presence of need characteristics, such as symptoms and higher 

levels of disability, are associated with higher ED use. Certain contextual enabling resources, 

such as higher level of care coordination and specialty dementia care, were associated with lower 

ED use. 

Conceptual Underpinnings of Study Findings 

 The Behavioral Model provides conceptual guidance for these study findings. Compared 

to cognitively normal individuals, community-dwelling individuals with dementia have increased 

need for health care services due to the functional, cognitive, and general decline in health 

associated with dementia. At the same time, enabling characteristics that would allow 

community-dwelling individuals with dementia to address these needs in the outpatient setting 

are reduced. For example, cognitive impairment associated with dementia leads to difficulty in 

scheduling and traveling to medical appointments and executing the recommendations of health 

care providers. Caregivers untrained in recognizing and managing health conditions in 

individuals with dementia may fail to identify early signs of illness or effectively respond to 

bothersome symptoms such as pain. 

 This combination of factors leads to a situation whereby acute and chronic illnesses that 
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could easily be managed by cognitively normal individuals in the outpatient setting fulminate 

into severe conditions, which are often accompanied by delirium and behavioral symptoms in 

individuals with dementia (Bynum et al., 2004; Caspi, Silverstein, Porell, & Kwan, 2009; Feng et 

al., 2014; Phelan, Borson, Grothaus, Balch, & Larson, 2012). Overwhelmed caregivers, who are 

often not be able to schedule an urgent visit with a primary care provider in these situations, will 

opt to bring their loved one to the ED, which is open 24 hours and can be reached via ambulance 

(Sadak, Foster Zdon, Ishado, Zaslavsky, & Borson, 2017). 

 Moreover, the presence of additional need variables in community-dwelling individuals 

with dementia (e.g., increased levels of pain, other symptoms) would amplify the demand for 

health care services compared to individuals with dementia who have fewer needs. On the other 

hand, the presence of supportive enabling resources, such as a high continuity of primary care, 

can appropriately address the needs of community-dwelling individuals with dementia and 

support their caregivers in the outpatient setting, thereby reducing or at least avoiding an increase 

in ED visits. 

Implications for Gerontological Nursing  

 Clinical gerontological nurses across settings are on the frontlines of helping prevent 

potentially avoidable ED visits by community-dwelling individuals with dementia. Nurses 

working in home- and clinic-based care can teach caregivers about recognizing early signs of 

illness, delirium detection, and effective techniques for managing behavioral and physical 

symptoms in individuals with dementia (Sadak et al., 2017). Nurses in all settings also play a 

critical role in ensuring that advance care planning discussions have occurred, and that patients 

and families understand their care options (Litzelman et al., 2017). 

 Gerontological nurses are also at the forefront of developing new health care models and 



	  

	   31	  

tools to improve integration and continuity of care for individuals with dementia (Moore & 

Sullivan, 2017; Naylor, 2012). These innovative solutions have been shown to improve care 

quality, reduce preventable hospital readmissions, and reduce costs (Naylor et al., 1999). 

Gerontological nurses should continue to develop, test, and refine these models and tools and 

include the reduction of ED visits as a primary outcome.  

Implications for Future Research.  

 The current review revealed that there are still significant gaps in the knowledge about 

ED use by community-dwelling individuals with dementia. These gaps include a lack of 

methodological rigor of studies in this area, few studies examining characteristics of community-

dwelling individuals with dementia associated with increased ED use, and few studies examining 

reasons for ED visits. Future research should be directed toward the development of prospective, 

population-based studies with valid and reliable measures of dementia and all-cause and 

potentially avoidable ED use. These studies should focus on ascertaining accurate estimates of 

the amount and reasons for ED use by this population, as well as creating and testing models that 

improve understanding of the particular predisposing, enabling, and need characteristics 

associated with higher or lower ED use in individuals with dementia. This knowledge will aid in 

identifying individuals who will benefit most from targeted interventions, as well as track 

whether interventions and changes in policy are effective over time.  

Limitations 

 The current review had several limitations. Although a systematic approach was taken to 

search and select articles, this was not a systematic review. Therefore, it is possible that bias 

existed in the search process. As mentioned previously, many of the included articles had 

significant risks of bias, especially misclassification bias of dementia and cognitively normal 
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groups, which could bias results toward demonstrating a higher use of ED services by 

community-dwelling individuals with dementia.  

Conclusion 

 ED visits are expensive and associated with poor outcomes for individuals with dementia. 

The findings of the current review indicate that community-dwelling individuals with dementia 

have higher rates of ED visits than cognitively normal individuals. The presence of additional 

needs such as symptoms and higher levels of disability may increase ED use by community-

dwelling individuals with dementia, whereas resources that enable effective management of 

these needs may reduce ED use. Moving forward, gerontological nurses are in an ideal position 

to lead efforts to reduce potentially avoidable ED use by community-dwelling individuals with 

dementia by improving access to high-quality, high-value care across settings.  
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Figure 1. The Andersen Behavioral Model of Health Care Use Adapted to Emergency 
Department (ED) Use by Community-Dwelling Individuals with Dementia.
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  Figure 2. Article Selection Flow Diagram.  

 

  



	  

	   42	  

 

C
om

m
en

ts
/c

on
ce

rn
s 

 D
id

 n
ot

 c
on

tro
l f

or
 su

rv
iv

al
 

 Pr
ev

al
en

ce
 o

f d
em

en
tia

 m
uc

h 
lo

w
er

 th
an

 o
th

er
 

st
ud

ie
s 

D
id

 n
ot

 c
on

tro
l f

or
 c

om
or

bi
di

tie
s 

 U
nv

al
id

at
ed

 m
et

ho
d 

of
 a

ss
es

si
ng

 d
em

en
tia

 se
ve

rit
y 

 U
nv

al
id

at
ed

 m
et

ho
d 

of
 a

ss
es

si
ng

 d
em

en
tia

 su
bt

yp
e 

 C
os

t w
as

 p
rim

ar
y 

ou
tc

om
e 

of
 st

ud
y 

C
os

t w
as

 p
rim

ar
y 

ou
tc

om
e 

of
 st

ud
y 

Sm
al

l s
am

pl
e 

si
ze

s i
n 

su
bg

ro
up

s 

C
os

t w
as

 p
rim

ar
y 

ou
tc

om
e 

of
 st

ud
y 

Sm
al

l s
am

pl
e 

si
ze

s f
or

 so
m

e 
va

ria
bl

es
 in

cl
ud

ed
 in

 
st

at
is

tic
al

 m
od

el
 

U
nc

le
ar

 if
 E

D
 v

is
its

 a
dj

us
te

d 
fo

r a
ge

 a
nd

 se
x 

or
 

ju
st

 c
os

t a
dj

us
te

d 
Sm

al
l s

am
pl

e 
si

ze
s f

or
 so

m
e 

va
ria

bl
es

 in
cl

ud
ed

 in
 

st
at

is
tic

al
 m

od
el

 
U

nv
al

id
at

ed
 m

et
ho

d 
fo

r a
ss

es
si

ng
 d

em
en

tia
 +

 
dy

sp
ha

gi
a 

 

Su
ff

ic
ie

nt
 

sa
m

pl
e 

si
ze

 

✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓✗
 

✓ ✓✗
 

✓ ✓✗
 

✓ ✓ 

R
ob

us
t 

sa
m

pl
in

g 
m

et
ho

do
lo

gy
 

✓ ✓ ✗ ✓ ✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗ ✓ ✓ 

V
al

id
 d

em
en

tia
 

m
ea

su
re

m
en

t 

✗ ✗ ✓ ✗ ✗ ✓ ✗ ✓ ✗ ✗ ✓ ✓ ✓ ✓ ✓ ✗ ✓ ✗ ✗ 

V
al

id
 E

D
 

m
ea

su
re

m
en

t 

✓ ✓ ✓ ✗ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✗ ✓ ✓✗
 

✓ ✗ ✓ ✓ 

C
on

tro
lle

d 
fo

r 
co

nf
ou

nd
in

g 

✓ ✓✗
 

✗ ✓ ✓✗
 

✓ ✗ ✓ ✓ ✗ ✗ ✗ ✗ ✗ ✓ ? ✓ ✓ ✓ 

N
am

e/
Y

ea
r p

ub
lis

he
d 

A
m

ja
d 

et
 a

l. 
20

16
 

B
lo

om
 e

t a
l. 

20
04

 

B
ru

m
m

el
-S

m
ith

 2
00

1 

D
eb

 e
t a

l. 
20

17
 

Ea
ke

r e
t a

l. 
20

01
 

Fe
ng

 e
t a

l. 
20

14
 

Fi
lli

t e
t a

l. 
20

02
 

G
ro

be
r e

t a
l. 

20
12

 

H
ill

 e
t a

l. 
20

05
 

H
us

ai
ni

 e
t a

l. 
20

03
 

La
M

an
tia

 e
t a

l. 
20

15
 

Le
ib

so
n 

et
 a

l. 
20

15
 

Le
on

 e
t a

l. 
20

00
 

M
cC

or
m

ic
k 

et
 a

l. 
20

01
 

N
g 

et
 a

l. 
20

14
 

R
ic

ha
rd

s e
t a

l. 
20

00
 

Sl
oa

ne
 e

t a
l. 

20
17

 

Ti
an

 e
t a

l. 
20

14
 

Zh
ao

 e
t a

l. 
20

08
 

Ta
bl
e	  
A.
	  Q
ua
lit
y	  
As
se
ss
m
en
t	  o
f	  

In
cl
ud
ed
	  S
tu
di
es
	  	  



	  

	   43	  

 
Table B. Characteristics and Findings of Studies Comparing ED Use by Persons With and 
Without Dementia 

Name, Year 
Published 

Study Description and 
Sample Size 

Dementia Diagnosis 
ED Visit Measurement 

ED Use Findings 

Bloom et al. 2004 Retrospective case control 
study of patients enrolled 
in the University of 
Pennsylvania Health 
System in 1998-1999. AD 
patients who received care 
in a specialty Alzheimer’s 
Disease Center=640; AD 
patients who received care 
in a General Internal 
Medicine clinic=419; 
Matched CN group from 
the same general medicine 
practice=5,331  

Dx: ICD-9 codes: 294.10, 
294.11 331.0  
 
ED measurement: Medicare 
claims  

Percentage with ED visit (per year):  
AD/General Internal Medicine=37.4%; 
CN matched control/General Internal 
Medicine=32.8%; AD/Alzheimer’s 
Disease Center=14.7%; (no p-value 
reported) 
 
 

Deb et al. 2017 Retrospective cross-
sectional study of 
community-dwelling older 
adults enrolled in the 
Medical Expenditure 
Panel Survey between 
2007 and 2013. 
ADRD=662; CN=13,398.  

Dx: ICD-9 codes including 
290.xx, 291.xx, 294.xx, 
33.xx 
 
ED measurement: Self-report 

Unadjusted ED mean number of visits 
(per year): 
ADRD=0.42; Without dementia=0.24 
(p<0.05) 
 
Adjusted ED mean number of visits (per 
year): 
ADRD=0.28; No dementia=0.26 (ns) 

Eaker et al. 2001 Population-based case-
control study of residents 
living in the Marshfield 
Epidemiological Study 
Area in Wisconsin 
between 1992 and 1997. 
AD=240; OD=208; CN 
controls=303 

Dx: ICD-9 codes including 
331.0 (AD) and 290.0-290.4 
(OD) (incident cases only).  
 
ED visit measurement: 
Electronic and paper medical 
records.   

Adjusted ED mean number of visits (per 
year): 
Year prior to dementia diagnosis 
AD=2.3; OD=2.3; CN=1.4 (p<0.001) 
After dementia diagnosis: 
AD=2.7; OD=2.9; CN=1.8 (p<0.001) 
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Name, Year 
Published 

Study Description and 
Sample Size 

Dementia Diagnosis 
ED Visit Measurement 

ED Use Findings 

Feng et al. 2014 Prospective cohort study 
of a nationally-
representative community-
dwelling and nursing 
home decedents and non-
decedents enrolled in 
Health and Retirement 
Study between 2000-2008. 
12,420 individual 
contributed 39,252 
observations across 5 
waves of data collection. 
Prevalence of dementia 
was 12% and 44% among 
community-dwelling 
residents and decedents, 
respectively.  

Dx: Hybrid of Medicare 
claims-based measure of 
Alzheimer’s disease and 
related dementias combined 
with scores on Health and 
Retirement Study cognitive 
function tests.  
 
ED measurement: Medicare 
claims  

Percentage with any type of ED visit 
(per year):  
Non-decedents: Dementia=34.5%; 
CN=25.4%, AOR 1.615 (p<0.01)  
Decedents: Dementia=81.1%; 
CN=79.8%, AOR 1.090 (ns) 
 
Outpatient only ED visit:  
Non-decedents: Dementia=24.2%; 
CN=17.9%, AOR 1.491 (p<0.001);   
Decedents: Dementia=50.2%; 
CN=43.9%, AOR 1.305 (p<0.05) 
 
Any potentially avoidable ED visit:  
Non-decedents: Dementia=4.6%; 
CN=3.1%, AOR 1.514 (p<0.01);  
Decedents: Dementia=13.8%; CN=11.9, 
AOR 1.192 (ns) 
 
Any ED visit resulting in hospital 
admission:  
Non-decedents: Dementia=18.5%; 
CN=11.5%, AOR 1.831 (p<0.01)  
Decedents: Dementia=69.7%; CN 
=66.4%, AOR 1.169 (ns) 

Fillit et al. 2002 Retrospective cohort study 
of patients enrolled in a 
large MCO plan between 
1997-1999. AD=1,366; 
CN matched 
controls=13,660 

Dx: ICD-9 code 331.0. Late-
stage AD identified by ICD-
9 codes for decubiti, 
malnutrition, and aspiration 
pneumonia. All others 
categorized as early stage 
AD.  
 
ED measurement: MCO 
claims 

Mean number of ED visits (per year) all 
AD: AD=0.57; CN=0.25 (p<0.0001) 
 
Mean number of ED visits (per year) 
early-stage AD only: AD=0.49; 
CN=0.22 (p<0.0001) 
 
Note: controls for early and late-stage 
AD were different groups matched for 
level of comorbidity 

Grober et al. 2012 Prospective cohort study 
of patients seen in an 
urban academic Geriatric 
practice in the Bronx, New 
York between 2003-2009. 
Prevalent dementia=46 (35 
very mild/11 mild); 
CN=254 

Dx: Comprehensive battery 
of neuropsychological tests 
and informant interviews 
(DSM-IV criteria).  
 
ED measurement: Electronic 
medical records 

Unadjusted mean number of ED visits 
(per year): Dementia=0.97; CN=0.62, 
adjusted IRR=1.49 (95% CI 1.06-2.09, 
p=0.023) 

Hill et al. 2005 Retrospective cohort study 
of Medicare beneficiaries 
enrolled in an HMO 
located in New York 
between 1999-2002. 
AD=1,722; VaD=678; 
OD=957; CN/CVD 
present=2,728; CN/no 
CVD matched 
controls=14,023  
 

Dx: ICD-9 codes for 
Alzheimer’s disease (331.0); 
OD (290.4, 290, 290.1-
290.3); VaD same codes as 
OD plus evidence of stroke 
in 90 days prior to dementia 
diagnosis; No dementia/CVD 
(430-438 and no code for 
dementia) 
 
ED measurement: Healthcare 
encounter claims 

Adjusted mean number of ED visits (per 
year):  
VaD=0.75 
OD=0.61 (p<0.0007 compared to VaD) 
AD=0.5 (p<0.0001 compared to VaD) 
CN/CVD present=0.39 (p<0.0001 
compared to VaD) 
CN/no CVD=0.26 (p<0.0001 compared 
to VaD) 
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Name, Year 
Published 

Study Description and 
Sample Size 

Dementia Diagnosis 
ED Visit Measurement 

ED Use Findings 

(reimbursement for fee-for 
service, or record of service 
for HMO) 

Husaini et al. 2003 Retrospective cohort study 
of a 5% random sample of 
Medicare Beneficiaries in 
Tennessee in 1991-1993.  
White/Vascular 
Dementia=1,186; 
Black/Vascular 
Dementia=180; 
White/CN=28, 903; 
Black/CN=3,419 

Dx: ICD-9 diagnosis 
indicating any type of 
vascular, progressive 
dementia, including codes 
190.10-13, 290.20-21, 290.3, 
290.40-43; excluded people 
with code for AD (331.0) 
 
ED measurement: Medicare 
claims 

Percentage with ED visit (3 year study 
period) 
White/dementia=68.9%; 
Black/dementia=75.0% (p<0.05) 
White/CN=33.2%; Black/CN=40.6% 
(p<0.05) 

LaMantia et al. 
2015  

Retrospective cohort study 
of patients enrolled in an 
urban, public hospital 
system located in 
Indianapolis between 
1999-2009. 
Dementia=11,069; 
CN=21,628  

Dx: ICD-9 codes 290.0-
290.43, 291.2-294.9, 331.0-
331.9, and 797.  
 
ED measurement: 
Administrative claims 
(Medicare, Medicaid, MDS, 
and OASIS datasets) 

Percentage with ED visit (per year):  
Dementia=37%-54% depending on year; 
CN=20%-31%  (no p-value reported) 

Leibson et al. 2015  Retrospective study of 
individuals enrolled in the 
population-based Mayo 
Clinic Study of Aging 
between 2004-2010. 
Prevalent dementia=48; 
Incident dementia=119; 
MCI=537; 
CN controls=2,451.  

Dx: Medical record review 
by neurologist to identify 
prevalent dementia (DSM-IV 
criteria).  All others assessed 
by in-person or telephonic 
evaluations by nurse and 
psychometrist. 
 
ED measurement: Electronic 
health care records  

Percentage with ED visit (per year): 
Prevalent dementia=52%; Incident 
dementia=40%; MCI=35%; CN=26% 
(p<0.001) 

McCormick et al. 
2001 

Case-control study of 
decedents enrolled in an 
HMO in Northwestern U.S 
between 1987-1998. 
AD=263; OD=133; CN 
matched controls=100.  

Dx: Neuropsychological and 
neurological testing with 
diagnosis based on 
consensus by an expert panel 
using NINDS-ADRDA and 
DSM-III criteria.  
 
ED measurement: Electronic 
medical records  

Mean number of ED visits (last year of 
life): 
AD=0.5; OD=0.4; CN=0.8 (p<0.05) 
 
Mean number of ED visits (last 3 years 
of life): 
AD=1.1; OD=1.3; CN=1.5 (ns) 
 

Richards et al. 2000 Retrospective study of 
patients aged 65+ enrolled 
in a MCO in a mostly rural 
part of the southern US 
between 1996-1997. 

Dx: ICD-9 codes for AD 
(331.0) and/or presenile 
dementia (290.0-290.3). 
Primary care physicians were 
contacted to verify diagnosis  

Percentage with ED visit (per year) 
ADRD=45.2%; CN=12.4% (p-value not 
reported) 
 
Mean number of visits (per year): 
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Name, Year 
Published 

Study Description and 
Sample Size 

Dementia Diagnosis 
ED Visit Measurement 

ED Use Findings 

ADRD=250; CN 
controls=13,553 
 

 
ED measurement: MCO 
administrative claims  

ADRD=2.0; CN=1.4 (p=0.006) 
 

Zhao et al. 2008 Retrospective cohort of 
patients enrolled in an 
employer sponsored 
supplemental insurance for 
Medicare beneficiaries in 
2003-2004.  
AD=25,109; CN matched 
controls=75,327 

Dx AD identified using ICD-
9 codes 331.0 or at least one 
prescription filled for an AD-
specific medication.  
 
ED measurement: Insurance 
claims 

Percentage with ED visit (per year): 
AD=41%; CN=27% (p-value not 
reported) 
 
Mean number of ED visits (per year) 
AD=1.04; CN=0.64 (p-value not 
reported) 
 
ED visit rate (per year) 
AD=10,413/10,000-years; 
CN=5,733/10,000 years; AOR=1.74 
(P<0.05)  

Abbreviations: AD=Alzheimer’s disease; ADRD=Alzheimer’s Disease and Related Dementias; AOR=Adjusted Odds Ratio; 
CI=Confidence Interval; CN=Cognitively Normal; Cardiovascular Disease=CVD; Dx=diagnosis; ED=Emergency Department; 
ICD=International Classification of Disease; IRR=Incident Rate Ratio; MCI=Mild Cognitive Impairment; MCO: Managed 
Medicare Organization; NINCDS/ADRDA=National Institute of Neurological and Communicative Disorders and Stroke and the 
Alzheimer’s Disease and Related Disorders Association; OD=other dementia; OR=Odds Ratio; ns=not significant; U.S=United 
States; VaD=Vascular Dementia
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Table C. Characteristics and Findings of Studies Primarily Examining Predictors of ED 
Visits Among Community-Dwelling Persons with Dementia 

Name, Year Published Study Description and Sample 
Size 

Dementia Diagnosis 
ED Visit Measurement 

ED Use Findings 
 

Amjad et al. 2016 Retrospective cohort study of a 
nationally-representative 
sample of community-
dwelling, fee-for-service 
Medicare beneficiaries with 
dementia enrolled continuously 
in 2012. Low continuity of 
care=486,726; Medium 
continuity of care=445,701; 
High continuity of 
care=484,371 

Dx: ICD-9 codes: 
331.0, 046.xx, 290.xx, 
294.xx, 330.x, 331.xx 
 
ED measurement: 
Medicare claims. ED 
visits only include ED 
visits not resulting in a 
hospitalization. 

Percentage with at least one ED 
visit (annual): 
Low continuity of care: 50.0 %; 
Medium: 48.9%; High: 42.7% (no 
p-value reported) 
 
Adjusted average number of ED 
visits (annual) 
Low continuity of care: 0.989 
(95% CI 0.984-0.994); Medium: 
0.94 (95% CI 0.935-0.944); High: 
0.834 (95% CI 0.83-0.838) 
(p<0.001) 

Brummel-Smith et al. 
2002 

Retrospective cohort study of 
patients with dementia enrolled 
in a Program of All-Inclusive 
Care for the Elderly in 
Portland, Oregon in 1998-
1999. No/mild pain group=42; 
Moderate/severe pain 
group=62 

Dx: Documented 
diagnosis of dementia 
in medical records 
 
ED measurement: 
Medical records 

Percentage with an ED visit 
(annual):  
No/mild pain group=17%; 
Moderate/severe pain group=29% 
(ns) 

Leon et al. 2000 Cross-sectional study of 
individuals with dementia in 
multiple residential and 
healthcare settings from 9 
states in 1996. Academic 
medical centers: Mild 
AD=114; Moderate AD=61; 
Severe AD=29. Managed care 
organizations: Mild AD=77; 
Moderate AD=47; Severe 
AD=26. Assisted living 
facilities: Mild AD=45; 
Moderate AD=55; Severe 
AD=61. 

Dx: Individuals 
identified from medical 
records using 
NINCDS/ADRDA 
criteria were recruited 
into the study. Disease 
severity determined 
using the Clinical 
Dementia Rating Scale. 
 
ED measurement: 
Caregiver response 

Percentage with ED visit (last 
month): 
Academic medical center: 
Mild=5.3%; Moderate=11.5%; 
Severe=0.0%; All=6.4% 
Managed care organization: 
Mild=6.5% Moderate=0%; 
Severe=26.9%; All=8% 
Assisted living facility: Mild=6.7%; 
Moderate=5.5%; Severe=3.3%; 
All=8.0% 
 (p-values not reported for any 
comparisons) 

Ng et al. 2014 Prospective cohort study of 
veterans with 
dementia/caregiver dyads who 
received care from 5 VA sites 
(Boston, Houston, Providence, 
Beaumont, TX, and Oklahoma 
City) in 2007-2010. Total=296 

Dx: documented 
diagnosis in medical 
record 
 
ED measurement: VA 
medical records and 
self/caregiver report for 
ED use that occurred 
outside the VA. 

Statistically significant (p<0.05) 
variables predicting any use of ED 
in adjusted model: 
Personal care composite (ability to 
perform ADL’s): OR=1.106 (95% 
CI 1.022-1.197) 
Enrollment priority (derived from 
level of disability and financial 
need): OR=0.338 (95% CI  0.140-
0.815) (lowest versus highest 
enrollment priority) 
VA site: Boston vs. Houston 
OR=2.875 (95% CI 1.513-5.4461); 
Providence vs. Houston OR=2.908 
(95% CI 1.454-5.816) 

Tian et al. 2014 Prospective cohort study of 
nationally-representative 
commercial and Medicare 
healthcare plan members.  
AD w/dysphagia=485; 
propensity-score matched AD 

Dx: ICD-9 codes 
(331.0, 290, 294.1). 
Dysphagia defined by 
ICD-9 codes 787.2 and 
438.82 
ED measurement: 

Percentage with all-cause ED visit 
(annual) 
AD w/dysphagia=55.3%; AD w/o 
dysphagia=37.9% (p=0.001) 
 
Mean number of ED visits 
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Name, Year Published Study Description and Sample 
Size 

Dementia Diagnosis 
ED Visit Measurement 

ED Use Findings 
 

w/o =8,492 claims database (annual): 
AD w/dysphagia=1.3 SD 2.0; AD 
w/o dysphagia=0.7 SD 1.34 
(p<0.0001) 
 
All-cause ED visit OR= 1.45 (95% 
CI 1.12-1.87) w/dysphagia 
compared to w/o dysphagia 
(p=0.007) 
 
AD-related ED visit OR=1.91 
(95% CI 1.33-2.75) w/ dysphagia 
compared to w/o dysphagia 
(p=0.001) 

Sloane et al. 2017 Longitudinal prospective study 
of a 
multi-state, community-based 
sample with dementia (dates 
not provided).  Total=136 
patient-caregiver dyads 

Dx: Cognitive 
performance scale 
 
ED measurement: 
Caregiver report 

Symptoms associated with 
increased odds of ED visit or 
hospitalization in adjusted model:  
Voice and speaking problems (OR 
2.33, p=0.01); skin injuries (OR 
3.49, p=0.001); urinary tract 
infection (OR 3.47, p=0.006); 
blood pressure changes (OR 7.07, 
p<0.001); pressure ulcers (OR 
4.48, p=0.007); other organ-
specific symptoms (OR 2.0, 
p=0.001); hallucinations/delusions 
(OR 3.72, p<0.001); depression 
(OR 2.32, p=0.017); falls (OR 
3.20; p=0.001); sleep problems 
(OR 2.4, p=0.14).   

Abbreviations: AD=Alzheimer’s disease; CI=Confidence Interval; Dx=Diagnosis; ED=Emergency Department; 
ICD=International Classification of Disease; MCO: Managed Medicare Organization; NINCDS/ADRDA=National Institute of 
Neurological and Communicative Disorders/Alzheimer’s Disease and Related Disorders Association; OR=Odds Ratio; ns=not 
significant; SD=standard deviation; VA=Veteran’s Administration 
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Appendix A: PubMed Search Strategy and Terms 

Keyword search:  
( (((((((((((cognitive impairment[Title/Abstract]) AND emergency[Title/Abstract])) OR 
((cognitive impairment[Title/Abstract]) AND acute care[Title/Abstract])) OR ((cognitive 
impairment[Title/Abstract]) AND hospital*[Title/Abstract])) OR ((cognitively 
impaired[Title/Abstract]) AND emergency[Title/Abstract])) OR ((cognitively 
impaired[Title/Abstract]) AND acute care[Title/Abstract])) OR ((cognitively 
impaired[Title/Abstract]) AND hospital*[Title/Abstract])) OR ((dement*[Title/Abstract]) AND 
hospital*[Title/Abstract])) OR ((dement*[Title/Abstract]) AND acute care[Title/Abstract])) OR 
((dement*[Title/Abstract]) AND emergency[Title/Abstract]) AND (("2014/01/01"[PDat] : 
"2015/05/15"[PDat]) AND English[lang])) AND "2015/06/01 15.00"[MHDA]:"2017/04/21 
15.00"[MHDA]) 
 
MeSH search:  
(((((("hospitalization"[MeSH Terms] AND "cognitive dysfunction"[MeSH Terms]) OR 
("emergency medical services"[MeSH Terms] AND "cognitive dysfunction"[MeSH Terms])) 
OR (("Cognition Disorders/epidemiology"[Mesh] OR "Cognition Disorders/statistics and 
numerical data"[Mesh]) AND "hospitalization"[MeSH Terms])) OR ("hospitalization"[MeSH 
Terms] AND (("Cognition Disorders/epidemiology"[Mesh] OR "Cognition Disorders/statistics 
and numerical data"[Mesh]) AND "emergency medical services"[MeSH Terms]))) OR 
("dementia"[MeSH Terms] AND "hospitalization"[MeSH Terms])) OR ("emergency medical 
services"[MeSH Terms] AND "dementia"[MeSH Terms]) AND (("0001/01/01"[PDAT] : 
"2015/05/15"[PDAT]) AND English[lang])) AND "2015/06/01 15.00"[MHDA] : "2017/04/21 
15.00"[MHDA] 
 
Other searches:  
(emergency department[MeSH Terms]) AND dementia[MeSH Terms] +English results 
 
(("emergency service, hospital"[MeSH Terms] OR ("emergency"[All Fields] AND "service"[All 
Fields] AND "hospital"[All Fields]) OR "hospital emergency service"[All Fields] OR 
("emergency"[All Fields] AND "department"[All Fields]) OR "emergency department"[All 
Fields]) AND ("dementia"[MeSH Terms] OR "dementia"[All Fields])) AND English[lang] AND 
(("2015/01/01"[PDAT] : "3000/12/31"[PDAT]) AND English[lang]) 
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Appendix B: Article Quality Metrics 

1) Sufficient sample size. A rough estimate of 100 individuals per group was used as a cutoff for 

a sample size necessary to attain a reasonable level of precision for inference to population-level 

estimates of ED use. Smaller sample sizes may be sufficient for testing hypothesis of differences 

between groups (e.g. people with and without dementia) depending on the effect size.   It was 

noted whether a study included an analysis to determine whether there was sufficient power to 

detect a difference between groups based on hypothesized or observed effect size.   

2) Robust sampling methodology. Probability-based samples were categorized as robust.  

Multi-site convenience samples were also considered robust.  Convenience samples from a 

single clinic were considered to have a high risk of selection bias.  

3) Valid and reliable measure of dementia. Identifying PWD in a study sample poses 

significant challenges due to the insidious onset of dementia and the lack of reliable physical 

measures and biomarkers. Studies were considered to have a valid and reliable measure of 

dementia if they employed some type of participant evaluation, such as neuropsychological 

testing or at the minimum a brief cognitive screening instrument, and applied a diagnosis of 

consistent with commonly accepted criteria such as the Diagnostic and Statistical Manual of 

Mental Disorders (DSM). Identifying PWD through International Classification of Disease 

(ICD) diagnostic codes in Medicare or other health insurance provider administrative claims has 

been shown to be subject to misclassification and selection bias.  However, this method may 

have acceptable specificity and sensitivity if certain procedures are followed (Taylor, 

Fillenbaum, & Ezell, 2002; Taylor, Ostbye, Langa, Weir, & Plassman, 2009).  These include a 

search period of 3 consecutive years worth of claims, and the inclusion of both inpatient and 
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outpatient claims.  Also, sensitivity and specificity are improved if a broader set of ICD codes is 

used, in comparison to codes for specific subtypes of dementia.  

4) Valid and reliable measure of ED use. Studies that used an objective measure of ED use, 

such as a health insurance claim or documentation in the medical record, were categorized as 

having a valid and reliable measure of ED use. The use of self-report to measure ED use was 

deemed to be at high risk for recall bias.  This determination is based on research studies that 

demonstrate that people both with and without dementia are inaccurate reporters of their own 

healthcare use, even for relatively infrequent events such as an ED visit (Callahan et al., 2015).   

5) Consideration of confounding variables in study design and analysis. Isolating the effect 

of dementia or particular characteristics of PWD on ED use in observational studies can be 

enhanced with appropriate study design and statistical techniques, such as propensity score 

matching or regression, to account for potentially confounding variables.  Key confounding 

variables include, but are not limited to, age, gender, education status, race, comorbidities, and 

survival or death within the study period. 
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Chapter 3 

Pain In Community-Dwelling Older Adults With Dementia: 

 Results From the National Health and Aging Trends Study 
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ABSTRACT 

OBJECTIVES: To report prevalence, correlates, and medication management of pain in 

community-dwelling older adults with dementia. 

DESIGN: Cross-sectional.  

SETTING:  In-person interviews with self- or proxy respondents living in private residences or 

non-nursing home residential care settings.  

PARTICIPANTS: Nationally-representative sample of community-dwelling Medicare 

beneficiaries age 65+ enrolled in the National Health and Aging Trends Study 2011 wave.  

MAIN OUTCOMES AND MEASURES: Dementia status was determined using a modified 

previously validated algorithm.  Participants were asked if they had bothersome and activity-

limiting pain over the past month. Multivariable Poisson regression model was used to determine 

the relationship between bothersome pain and sociodemographic and clinical characteristics.  

RESULTS: Of the 7,609 participants with complete data on cognitive function, 802 had 

dementia (67.2% age 80+, 65.0% female, 67.9% white, 49.7% proxy-response, 32.0% live alone, 

18.8% live in residential care). 670 (63.5%) participants with dementia experienced bothersome 

pain and 347 (43.3%) had pain that limited activities. These rates were significantly higher 

compared to a propensity score matched cohort without dementia (54.5% bothersome pain, 

p<0.001, 27.2% pain that limits activity, p<0.001). Compared to self-respondents, proxies 

reported slightly higher rates of pain, but differences were only statistically significant for 

activity-limiting pain (46.6% proxy vs. 40.1% self, p=0.03). Correlates of bothersome pain 

included arthritis, heart and lung disease, less than high school education, disability in Activities 

of Daily Living, depressive and anxiety symptoms, and low energy. 30.3% of those reporting 

pain stated that they rarely or never took any medications for pain.  
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CONCLUSIONS: Community-living older adults with dementia are at high risk for pain. 

Creative interventions and programs are needed to adequately manage pain in this vulnerable 

population.  

 

Key words: NHATS; community-dwelling; dementia; pain 
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INTRODUCTION 

Dementia is a progressive, eventually terminal disease that currently affects more than 

4.5 million people in the United States. With impending demographic shifts, the number of 

people with dementia in the United States is expected to triple to almost 14 million people in the 

next 25 years1.  Although more than 75% of this population resides in the community (e.g., 

private residences or in non-nursing home residential care facilities)2,3, little is known about the 

health of the community-dwelling dementia population, particularly in terms of their experiences 

with pain.   

Pain has profound effects on quality of life4,5, and is associated with numerous adverse 

outcomes, such as increased level of disability and mortality6,7. While the importance of pain in 

the dementia population has increasingly prompted the attention of researchers over the past 

couple of decades, the majority of research has been conducted using samples from the nursing 

home population. These nursing home studies reveal prevalence rates of pain in older adults with 

dementia generally in the range of 40-80%8-14. The few studies that have focused on pain 

specifically in the community-dwelling population of older adults with dementia in the United 

States (U.S) have been limited by their small non-representative samples15,16 or imprecise 

assessment of dementia status17. 

We therefore conducted a study of the National Health and Aging Trends Study, 

(NHATS), a survey of a nationally-representative sample older adults in the U.S, to provide an 

epidemiological perspective on the prevalence of pain in the important but understudied 

population of community-dwelling older adults with dementia. We compared the prevalence of 

pain in the dementia cohort to a propensity score matched non-dementia cohort. In order to 

discern variance within the dementia cohort and address methodological concerns related to 
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measuring pain in this population, we categorized results by reporting status (self versus proxy), 

as well as by scores on performance-based cognitive testing. Finally, to aid in the identification 

of older adults with dementia at risk for pain, we sought to model which socioeconomic 

characteristics, level of disability, and other comorbidities were associated with an increased risk 

of pain.    

METHODS 

Population and Setting 

NHATS is a longitudinal, nationally representative, prospective cohort study developed 

to provide a database to support the scientific study of how daily life changes as people age. 

NHATS participants are drawn from the list of all Medicare enrollees in the U.S. age 65 or older. 

Persons are selected from all age groups from the youngest (65 to 69) to the oldest (90 or older), 

with oversampling of the oldest age groups and of Black-non-Hispanic persons.  Details of the 

complex study design and sampling methodology are available elsewhere18.  In-person 

interviews are conducted on an annual basis in the study participant's home and include 

questionnaires as well as physical and cognitive metrics. Whenever possible, sample persons act 

as their own respondents.  When unable to respond for themselves due to memory or health 

problems as assessed in the interview process, persons familiar with the sample person’s daily 

routines act as proxy respondents.  If the sample person has a proxy respondent, attempts are 

made to complete the cognitive and physical portion of the interview. We used the first round of 

NHATS data collected in 2011 that includes 8,245 individuals (weighted response rate 71.3%).  

We excluded 468 nursing home residents who did not have interview data collected. Of the 

remaining 7,777 individuals, there were 7,609 individuals with complete data on cognitive 

functioning who were included in our analysis. 
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We modified a previously described algorithm to define our cohort of older adults with 

dementia19. The previously defined algorithm relies on three types of information.  First, both 

self-respondents and proxy respondents are asked if the sample person has ever been told by a 

doctor that he or she has dementia or Alzheimer’s.  If they respond “yes”, the sample person is 

placed into the probable dementia category. Second, all proxy respondents are asked to complete 

an AD8 dementia screening questionnaire, an 8-item tool that measures the sample person’s 

memory, temporal orientation, judgment and function20.  Proxy respondents not reporting a 

diagnosis of dementia by a doctor who gave answers to the AD8 that met criteria for likely 

dementia (a score of 2 or higher out of 8) are classified as probable dementia. Third, cognitive 

testing cut-points are used for classification. The cognitive testing assesses four areas of 

cognitive functioning: memory (self-rated, whether memory interferes with daily activities, and 

immediate and delayed 10 word recall), orientation (date, month, year, day of week; naming 

President and Vice President), executive function (clock drawing test), and retrieval of 

information (delayed 10 word recall). Factor analysis of the cognitive tests identified 3 domains 

of cognitive functioning: memory, orientation, and executive functioning. Self-respondents who 

score 1.5 standard deviations below the mean in 2 domains are classified as probable dementia 

and those below the mean in 1 domain are classified as possible dementia.  All others fall into 

the no dementia category. The cutoff of 1.5 standard deviations is based on commonly used 

guidelines for determining cognitive impairment previously reported in the literature21,22.  

Upon further analysis of the characteristics of persons in the probable dementia category, 

we found that a number of them did not meet nationally recognized diagnostic criteria for all-

cause dementia that stipulate that persons with dementia should exhibit evidence of both 

significant functional and cognitive impairment23,24.  We therefore excluded individuals whose 



	  

	  

	  

58	  

scores on the cognitive testing were above the cutoffs for impairment in any domain, as well as 

those who had reported no impairment in activities of daily living (ADL) or Instrumental 

Activities of Daily Living (IADL).  

Using the rigorous research diagnosis criteria of the Aging, Demographics, and Memory 

Study (ADAMS) as the gold standard, sensitivity of the NHATS probable dementia criteria is 

65.7% and specificity is 87.2%. We chose to further specify this algorithm in order to increase 

the likelihood that those categorized as having dementia actually have dementia. To provide a 

comparison group for pain outcomes, we created a cohort of individuals from the group with no 

dementia, matched for age and gender using propensity score matching methods (n=802).  

Since this study included de-identified data only, it did not qualify as human subject 

research and was exempt from Institutional Review Board approval per protocol at UCSF.  

Outcome Measures 

Pain 

The presence of pain was measured with a two-question verbal descriptor scale (VDS).  

Respondents are first are asked whether they had any bothersome pain in the last month. For 

those who answer “yes”, they are then asked if they have activity limitations due to pain. A 

number of studies have demonstrated that persons with mild to moderate dementia are able to 

self-report pain using similar verbal descriptor scales with good reliability and validity12,25-30. 

Because of concerns regarding the ability of persons with severe dementia to answer even simple 

questions regarding pain, we conducted a sensitivity analysis to estimate prevalence of pain 

excluding self-reporting individuals with impairment in more than 3 domains on the 

performance-based cognitive testing.  Prevalence rates are further categorized by reporting status 

(self or proxy), as well as by number of impairments on the performance-based cognitive testing.   
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Other Measures 

Sociodemographic Characteristics 

These include age (65-69; 70-74; 75-79; 80-84; 85-89; 90+); gender (male/female); race 

(White/Black/Hispanic/Don’t Know or Refused); income; education (less than/more than high 

school); reporting status (self or proxy); and living situation (lived alone, with spouse only, with 

spouse and others, or with others only).  In addition, participants are classified by residential care 

status (private residence or in a residential care setting including assisted living facilities, 

continuing care retirement communities, board and care homes, or other group homes).   

Comorbidities 

We included the participant’s report of receiving a physician’s diagnosis of the following 

comorbid conditions (yes/no): arthritis, heart disease, lung diseases, cancer, diabetes, or stroke.   

Disability 

We defined disability in activities of daily living (ADL) as the self or proxy report of requiring 

assistance from another person for dressing, transferring, walking, bathing, toileting and eating. 

We categorized participants into three groups: no ADL disability, moderate ADL disability 

(requires assistance with 1 or 2 ADLs) and severe (more than 3 ADL disabilities). Instrumental 

Activity of Daily Living (IADL) disability is defined as requiring assistance due to impairment 

in health or functioning for the following activities: laundry, shopping, preparing meals, 

managing finances, and taking medications. Participants are categorized as having impairment in 

1 IADL or more than 2 impairments in IADL’s.  

Physical symptoms 
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Shortness of breath and fatigue are measured with a question asking whether participants had 

breathing problems or low energy or exhaustion in the last month. Those who respond “yes” are 

asked whether these problems resulted in limitations in activity. 

Psychological Symptoms 

Depression is measured using the Patient Health Questionnaire (PHQ)-2 and anxiety is measured 

using the General Anxiety Disorder (GAD)-2, both brief screening instruments that have high 

reliability and validity31-33. We used scores of 3 or greater on the PHQ-2 or the GAD-2 

instruments (both instruments have scores ranging from 0-6) to indicate the presence of clinically 

significant symptoms of depression or anxiety, respectively, based on previous cutoffs reported 

in the literature. 

Statistical Analysis 

We used descriptive statistics to describe the characteristics of our sample and prevalence 

rates of pain by scores on cognitive testing and proxy status.  We used Chi-square analysis to 

compare the prevalence of pain in self vs. proxy respondents and the dementia-cohort to the 

matched non-demented cohort. To evaluate predictors of pain, we created a multivariable 

regression model to estimate the relative risk of sociodemographic, health, and functional 

characteristics described above. For the model, we used a relative risk estimation by Poisson 

regression with balanced repeated replication error variance. We chose this type of analysis 

because prevalence of pain was high and a logistic regression would have overestimated risk. 

The model was adjusted for age, gender, and race. All reported analyses are weighted for the 

differential probability of selection and take into account the complex design of NHATS.  

Statistical analyses were conducted using Stata software, version 10.1 (StataCorp, College 

Station, Texas), and SAS software, version 9.2 (SAS Institute, Cary, North Carolina). 
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RESULTS 

Using the NHATS algorithm for determining dementia status, 1,038 people were 

identified as having probable dementia, 996 were identified as having possible dementia, and 

5,575 had no dementia. After excluding those individuals from the probable dementia category 

with no evidence of either cognitive (n=78) or functional impairment (n=158), our final sample 

included 802 individuals.  Of those participants, 67.2% were over the age of 80, 65.0% were 

female, and 50.4% were self-respondents. Thirty-two percent of study participants lived alone, 

while 68% lived with either their spouse or others. Eighteen percent lived in a residential care 

setting. In comparison to self-respondents, participants with a proxy respondent tended to be 

older than 85, live in a residential care facility, have higher levels of functional impairment, have 

a history of heart disease and stroke, and reported more physical and psychological symptoms 

(Table 1). 

Table 2 shows that community-dwelling older adults with dementia experienced a higher 

prevalence of bothersome pain compared to the matched cohort without dementia (63.5% vs. 

54.5%, respectively, p<0.001). In addition, a higher proportion of participants with dementia 

reported activity-limiting pain compared to participants without dementia (43.3% vs. 27.2%, 

p<0.001). There were no statistically significant differences in bothersome or activity-limiting 

pain prevalence rates for either all respondents or self-respondents when self-respondents with 

impairment in more than 3 domains of the performance-based cognitive testing were excluded 

from analysis (see Table 2 footnotes). Proxies tended to report slightly higher levels of pain than 

self-respondents.  These differences were statistically significant for activity-limiting pain 

(46.6% proxies vs. 40.1% self-report, p=0.03) but not for bothersome pain (64.4% proxies vs. 

62.7% self-report, p=0.59). Of those respondents who reported bothersome pain, 30.3% of those 
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reported rarely or never taking pain medication. This was slightly higher for participants with a 

proxy report (33.1%) than a self-report (27.5%)  (Figure 1). 

In examining pain reports by level of cognitive impairment and reporting status (self vs. 

proxy report), we found some variation (Table 3). Proxies for participants with impairment in 3 

domains or those who were unable to complete testing reported higher levels of activity-limiting 

pain than self-respondents with impairment in 1 or 2 domains. Proxies reported higher levels of 

bothersome pain for participants with impairment in 2 domains, as well as higher levels of 

activity-limiting pain for participants with impairment in 1 domain.  

Table 4 details the association between a report of bothersome pain and dementia cohort 

characteristic by reporting status. We found that a number of characteristics were associated with 

an increased risk of bothersome pain for both self- and proxy respondents. For instance, arthritis 

had a strong association with bothersome pain (1.83 aRR 95% CI 1.59-2.12 for self-respondents; 

1.74 aRR 95% CI 1.47-2.07 for proxy respondents). Other conditions associated with an 

increased risk of bothersome pain for both self- and proxy respondents in the model included 

heart and lung disease, increased ADL disability, low energy, difficulty breathing, and 

depressive and anxiety symptoms.  Cancer was associated with an increased risk of pain for 

proxies but not self-respondents. Differences for self- and proxy respondents also emerged for 

less education (aRR 1.28 95% CI 1.11-1.49 for self-respondents; 1.06 aRR 95% CI 0.93-1.21 for 

proxy respondents) and for living with a spouse as compared to living alone (1.12 aRR 95%CI 

0.93-1.34 for self-respondents; 0.64 aRR 95% CI 0.53-0.79 for proxy respondents). 

DISCUSSION 

To our knowledge, this is the first study to examine the prevalence and correlates of pain 

in a nationally representative cohort of community-dwelling older adults with dementia in the 
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U.S.  Prior to now, most studies of pain in the dementia population have been conducted with 

samples from the nursing home setting9-14 even though the majority older adults with dementia 

reside in the community2,3. We found that the community-dwelling dementia population 

experiences a high burden of pain, with more than 6 out of 10 respondents reporting bothersome 

pain and more than 4 out of 10 reporting pain severe enough to limit activity. In addition we 

found that comorbid disease, functional disability, and physical and psychological symptoms are 

very common among the community-dwelling dementia population and are associated with a 

higher risk of pain. We also found that participants with dementia reported more pain than a 

matched cohort without dementia. This is likely due to the fact that our non-demented cohort is 

matched only for gender and age and thus probably had fewer pain-causing conditions than the 

dementia cohort. Overall, the validity of our findings are confirmed by similar prevalence rates 

of pain, generally in the range of 50-60% for any pain and 30-40% for moderate to severe pain, 

found in several large population-based surveys of older adults with and without dementia in the 

U.S. and in other countries17,34,35. 

Our results must be understood within the context of several major limitations. First, 

identifying persons with dementia in large population-based surveys where clinical evaluations 

are not feasible poses difficulties. The NHATS study attempted to address these difficulties by 

developing an algorithm based on self-report of a dementia diagnosis, cognitive testing, and 

proxy reports of cognitive function. The NHATS algorithm results in population-based estimates 

of dementia that are very similar to those found in other major population based studies1,36. We 

further modified the NHATS dementia algorithm to ensure that our sample met nationally 

recognized diagnostic criteria for dementia. We attempted to categorize participants by level of 
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cognitive impairment using cutoff scores on the performance-based cognitive testing.  However, 

it should be noted that this method of categorization has not been previously validated.  

Second, the assessment of pain and other subjective states such as depression in persons with 

dementia is complicated by communication, cognitive, and memory impairments that influence 

the ability to self-report37. In particular, our study is limited by the fact that the VDS used to 

measure pain has not been validated in the dementia population with either self- or proxy 

respondents.  Additionally, the VDS asks respondents to describe their pain over the last month 

which, given problems with memory, may be more difficult for persons with dementia to assess. 

However, multiple studies have found that persons with mild to moderate dementia are able to 

respond to a variety of pain measurement tools with varying temporal elements with good 

validity and reliability, and that verbal descriptor scales are the most easily understood tool in 

this population11,24-29,38.  The results from the sensitivity analysis were unchanged when self-

respondents with more severe cognitive impairment were excluded.  

Another concern is the large reliance on proxy respondents. Self-response is considered 

the gold standard for pain assessment, but many people with dementia are unable to self-report. 

Previous studies examining proxy versus self-report of pain in the dementia population have 

found only fair agreement with self-report of pain in persons with dementia, with bias in both 

directions depending on the study, population, and type of proxy respondent (e.g. health 

professional or family caregiver)16,39-42. Despite methodological concerns, we decided to include 

participants with proxy respondents in our analysis because it allowed for the inclusion of a 

broader and possibly more representative range of participants43. Our study revealed that 

prevalence rates of pain were slightly higher for proxy respondents compared to self-

respondents.  This may be the result of biased proxy over-reporting. Alternatively, participants 
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with a proxy respondent in our study were frailer and more likely to have multiple diseases and 

impaired function.  This fact, combined with the large sample size, may cancel out proxy bias 

and result in more reliable proxy report. 

Despite these limitations, we believe our findings are strongly suggestive that the 

majority of community-dwelling older adults with dementia in the United States suffer from 

pain. These results have several important clinical and policy implications. First of all, our 

findings reinforce previously published clinical guidelines for assessing and treating pain in 

persons with dementia44,45. These guidelines recommend screening all persons with dementia for 

pain with self-reported verbal descriptor scales if possible, corroborated with proxy report or 

observational data for individuals with more severe cognitive impairment. They also recommend 

evaluating persons with dementia for a pathological source of pain, such as arthritis or cancer. It 

is interesting note that we found that even conditions that are not thought of as typically painful 

conditions, such as heart and lung disease, were also associated with an increased risk of pain. 

One explanation for this is that these conditions are predecessors of typically painful conditions, 

such as peripheral vascular disease. Although our findings are based on cross-sectional data and 

thus causality cannot be determined, we believe it advisable for clinicians to consider persons 

with dementia with multiple comorbidities, functional impairment, as well as other psychological 

and physical symptoms such as depression and fatigue, as being at increased risk of pain.   

 Although it was not possible with the data to assess how well pain is managed in the 

community-dwelling older adults with dementia, the fact that more than 30% of individuals with 

bothersome pain were infrequently or never taking pain medication suggests that there is still 

room for improvement in the management of pain in community-dwelling older adults with 

dementia. This is corroborated by results of studies in long-term care settings that have shown 
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that pain is not being appropriately addressed and treated in the dementia population46,47. 

However, pain management in this population is hampered by the lack of effective and safe non-

pharmacological and pharmacological treatments for use in this population, as well lack of 

knowledge among clinicians and caregivers about evaluation and treatment of pain in this 

population48.  There is a great need for both methodological and intervention studies using 

validated and responsive pain measurement tools that can give us more information about 

differences among raters, changes in pain over time, and pain treatment effects.  

Physical and environmental barriers in connecting older adults with dementia with 

healthcare providers add additional obstacles to treating pain in the community-dwelling 

dementia population. As evidenced by the fact that more than 30% of NHATS participants with 

dementia reported never going outside and more than 60% reported using assistive devices, 

functional and mobility declines make it difficult for older adults with dementia to travel to 

clinician offices while few clinicians offer home visits. For the increasing number of older adults 

with dementia living in non-nursing home residential care facilities, variations in the size and 

type of facilities, as well as regulatory variations across states, may result in vast differences in 

the quality of healthcare and pain management individuals are receiving in these settings49.  

Given the difficulties of providing care to community-dwelling older adults with dementia, 

policy-makers and healthcare providers should be evaluating existing models of care and, when 

necessary, creating new models of care that address pain, symptoms, and other supportive needs. 

For example, home-based palliative care is one new model that may offer a solution for 

addressing pain and symptoms in the community-dwelling dementia population50. 

In conclusion, community-dwelling older adults with dementia experience a high burden 

of bothersome pain and activity-limiting pain.  The extensive challenges associated with the 
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assessment and treatment of pain in this older adults with dementia will require creative solutions 

from researchers, clinicians, and policy-makers to ensure we are adequately managing pain in 

this vulnerable population. 
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Table 1.Participant Characteristics in the National Health and Aging Trends Study Dementia Cohort 

Characteristic Total Sample N (%) 
Self-Report  

N (%) 
Proxy Report 

N (%) 
Total 802 (100%) 395 (50.4%) 407 (49.6%) 
Sociodemographic    
Age Group     
     65-69 34 (8.0) 21 (56.7) 13 (43.3) 
     70-74 49 (8.6) 25 (53.5) 24 (46.5) 
     75-79 113 (16.2) 59 (51.4) 54 (48.6) 
     80-84 178 (22.6) 94 (55.4) 84 (44.6) 
     85-89 212 (25.6) 93 (43.4) 119 (56.6) 
     90+ 216 (19.0) 103 (49.0) 113 (51.0) 
Gender    
    Female 535 (65.0) 259 (50.0) 276 (50.0) 
Marital Status    
    Married/Partnered 255 (37.1) 133 (51.9) 122 (48.1) 
    Widowed 419 (47.2) 198 (48.4) 221 (51.6) 
    Never Married/Divorced/Separated 126 (15.6) 64 (53.3) 62 (46.8) 
Race    
    White 435 (67.9) 218 (49.6) 217 (50.4) 
    Black 238 (12.6) 106 (45.0) 132 (55.0) 
    Hispanic 84 (12.3) 48 (62.6) 36 (37.4) 
    Other 27 (4.8) 8 (28.6) 19 (71.4) 
    Don’t know/refused 18 (2.4) 15 (83.3) 3 (16.7) 
Education    
     Less than high-school 388 (45.4) 200 (53.1) 188 (46.9) 
     More than high-school 379 (54.6) 178 (47.9) 201 (52.1) 
     Median Income $ (IQR) 
 

14400  
(9384, 27000) 

15000  
(9600, 27000) 

14000  
(9000, 24099) 

Living situation    
     Lives alone 240 (32.0) 136 (55.0) 104 (45.0) 
     Lives with spouse/partner only 168 (24.5) 95 (57.9) 73 (42.1) 
     Lives with spouse/partner/others 77 (10.8) 36 (43.8) 41 (56.2) 
     Lives with others only 315 (32.7) 126 (42.2) 189 (57.8) 
Residential Care Status    
     Private residence 692 (81.2) 342 (51.3) 350 (48.7) 
     Residential Care 110 (18.8) 53 (46.5) 57 (53.5) 
Health Conditions    
     Arthritis 518 (61.7) 259 (52.5) 259 (47.5) 
     Heart disease 208 (25.8) 91 (45.9) 117 (54.1) 
     Lung Disease 130 (17.1) 73 (55.9) 57 (44.1) 
     Cancer 186 (22.8) 82 (45.9) 104 (54.1) 
     Stroke 199 (24.8) 80 (41.7) 119 (58.3) 
     Diabetes 228 (30.0) 114 (52.9) 114 (47.1) 
     History of falls in the last month 208 (27.7) 88 (42.8) 120 (57.2) 
     History of hip fracture since age 50 97 (11.7) 43 (43.1) 54 (56.9) 
Disabilities    
     At least 2 impairment in IADL’s 651 (75.7) 292 (45.1) 359 (54.9) 
     At least 1 impairment in ADL’s 478 (59.4) 169 (35.7) 309 (64.3) 
     More than 3 impairments in ADL’s 299 (37.6) 69 (23.7) 230 (76.3) 
     Difficulty chewing or swallowing 171 (21.5) 65 (40.4) 106 (59.6) 
     Difficulty speaking 209 (26.7) 60 (28.0) 149 (72.0) 
     Never or rarely goes outside 274 (32.6) 95 (34.2) 179 (65.8) 
     Uses a cane, walker, or wheelchair 539 (64.2) 257 (47.7) 282 (52.3) 
Physical Symptoms    
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CI=Confidence Interval IQR=Interquartile Range ADL=Activities of Daily Living IADL=Instrumental Activities of 
Daily Living 
aBased on a Patient Health Questionnaire (PHQ)-2 score ≥ 3 (out of 6) bBased on a Generalized Anxiety Disorder 
(GAD)-2 score ≥ 3 (out of 6) Reported data incorporated with the complex survey design (analytic weights) 

Table 1 Continued. Participant Characteristics in the National Health and Aging Trends Study 
Dementia Cohort  

Characteristic Total Sample N (%) 
Self-Report  

N (%) 
Proxy Report 

N (%) 
      Low energy 525 (65.2) 235 (45.3) 290 (54.7) 
      Low energy limits activities 436 (53.6) 186 (42.7) 250 (57.3) 
      Difficulty breathing 219 (28.9) 104 (46.3) 115 (53.8) 
      Difficulty breathing limits activities 142 (19.1) 62 (44.7) 80 (55.3) 
Psychological Symptoms    
     Depressive symptomsa 293 (39.4) 117 (41.6) 176 (58.4) 
     Anxiety symptomsb 228 (30.0) 109 (47.9) 119 (52.1) 
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CI=Confidence Interval 
aExcluding self-respondents with impairment in 3 or more domains on cognitive testing (N=96) values are 63.6% 
(95% CI 60.5 – 66.6) for bothersome pain and 43.3% (95% CI 40.1 – 46.5) for activity-limiting pain for all 
respondents (N=706).  
bExcluding self-respondents with impairment in 3 or more domains on cognitive testing (N=96) values are 62.7% 
(95% CI 58.5 – 66.7) for bothersome pain and 39.1% (95% CI 34.5 – 43.9) for activity-limiting pain for self-
respondents (N=299).  
***p<0.001 comparing matched cohort all respondents to dementia cohort all respondents 
 
 
 
 
 
 

Table 2. Prevalence of Bothersome Pain and Activity-Limiting Pain in the Dementia Versus Matched 
Cohort 

 Dementia Cohort % (95%CI) 
Matched Cohort % 

(95% CI) 

 All Respondentsa 
(N=802) 

Self-Reportb 
(N=395) 

Proxy Report 
(N=407) 

All Respondents 
(N=802) 

Bothersome 
pain 63.5 (60.5 – 66.4) 62.7 (58.7 – 66.6) 64.4 (59.8 – 68.7) 54.5 (51.4 – 57.7)*** 

Activity-
Limiting pain 43.3 (40.2 – 46.5) 40.1 (35.7 – 44.6) 46.6 (42.5 – 50.7) 27.2 (25.2 – 29.2)*** 
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Table 3. Bothersome and Activity-Limiting Pain by Level of Impairment in Performance-Based 
Cognition Testing and Reporting Status 
Number of 

Impairments 
Impairment in  

1 Domain 
Impairment in  

2 Domains 
Impairment in  

3 Domains 
Unable to Complete 

Testing 

Reporting 
Status 

Self 
(N=34)  

Proxy 
(N=28) 

Self 
(N=265) 

Proxy 
(N=43) 

Self 
(N=96) 

Proxy  
(N=136) 

Self 
(N=0) 

Proxy 
(N=19

7) 
Bothersome 

pain 
 N (%) 

20 
(64.2) 

18 
(67.7) 

167 
(62.5) 

21 
(48.3) 

63 
(62.7) 

88 
(63.9) 0 (0.0) 132 

(67.5) 

 
Activity-

limiting pain 
N (%) 

13 
(37.9) 

16 
(55.7) 

105 
(39.3) 

16 
(38.0) 

46 
(43.3) 

60 
(42.8) 0 (0.0) 97 

(49.0) 

The three domains included in the cognitive testing are memory, orientation, and executive functioning. 
Impairment is defined as 1.5 Standard Deviations below the mean score for each domain. Reported data 
incorporated with the complex survey design (analytic weights). 
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Table 4. Association Between Report of Bothersome Pain and Dementia Cohort Characteristic  
(N=802) by Reporting Status 
 

Self-report (n=395) Proxy Report (n=407) 
Characteristic Percentage 

 (95% CI) 
Adjusted 

Relative Risk 
Percentage 
 (95% CI) 

Adjusted Relative 
Risk 

Sociodemographic     
     Age Group     
          65-69 65.9 (49.2-79.5) Ref. 60.5 (37.0-80.0) Ref. 
          70-74 68.8 (51.4-82.2) 1.04 (0.72-1.50) 71.8 (53.0-85.2) 1.19 (0.71-2.00) 
          75-79 70.1 (60.1-77.9) 1.07 (0.80-1.42) 76.5 (65.7-84.7) 1.28 (0.85-1.94) 
          80-84 53.7 (46.5-60.8) 0.86 (0.65-1.15) 57.0 (46.7-66.6) 0.95 (0.64-1.41) 
          85-89 63.4 (54.2-71.8) 0.97 (0.73-1.30) 64.5 (57.1-71.3) 1.08 (0.72-1.63) 
          90+ 62.7 (55.5-69.5) 0.98 (0.75-1.26) 60.6 (51.1-69.3) 1.07 (0.72-1.60) 
     Gender     
          Male 58.2 (50.9-65.1) Ref. 62.4 (54.4-69.8) Ref. 
          Female 65.2 (60.7-69.4) 1.13 (0.99-1.30) 65.4 (60.3-70.1) 1.04 (0.90-1.22) 
     Race     
         White 61.9 (57.0-66.7) Ref. 60.9 (55.0-66.4) Ref. 
         Black 58.9 (50.8-66.7) 0.86 (0.73-1.01) 60.5 (52.6-67.9) 0.96 (0.82-1.13) 
         Hispanic 69.9 (57.5-79.9) 0.99 (0.80-1.22) 76.5 (63.2-86.1) 1.21 (1.00-1.46)* 
         Other 60.4 (43.6-75.1) 0.85 (0.47-1.54) 87.7 (76.7-93.9) 1.43 (1.20-1.72)*** 
     Education     
          Highschool or 
higher 

55.8 (50.1-61.4) Ref. 61.3 (56.2-66.2) Ref. 

          Less than 
highschool 

70.4 (65.0-75.3) 1.28 (1.11-
1.49)** 

69.0 (61.4-75.8) 1.06 (0.93-1.21) 

     Living Situation     
        Lives alone 61.0 (53.8-67.7) Ref. 69.6 (61.1-76.9) Ref. 
        Lives with 
spouse/partner only 

64.6 (55.7-72.6) 1.12 (0.93-1.34) 49.7 (41.2-58.2) 0.64 (0.53-0.79)*** 

        Lives with 
spouse/partner/others 

65.2 (51.0-77.2) 1.15 (0.88-1.50) 74.0 (59.9-84.4) 0.83 (0.68-1.01) 

        Lives with 
others only 

61.4 (55.0-67.5) 0.95 (0.80-1.13) 65.5 (58.7-71.7) 0.86 (0.75-0.98)* 

     Residential Care     
        Private 
residence 

63.8 (59.7-67.6) Ref. 64.5 (60.0-68.8) Ref. 

        Residential care 57.7 (47.1-67.7) 0.95 (0.79-1.15) 63.8 (53.3-73.1) 1.11 (0.95-1.29) 
Health Conditions     
     Arthritis     
       No 38.6 (33.4-44.1) Ref. 46.8 (39.5-54.2) Ref. 
       Yes 76.1 (71.7-80.1) 1.83 (1.59-

2.12)*** 
76.5 (71.8-80.7) 1.74 (1.47-2.07)*** 

    Heart Disease     
       No 59.9 (55.4-64.2) Ref. 61.0 (55.3-66.5) Ref. 
       Yes 72.3 (64.6-78.9) 1.28 (1.15-

1.43)*** 
72.0 (64.4-78.5) 1.21 (1.06-1.37)*** 

     Lung Disease     
       No 59.4 (55.2-63.6) Ref. 60.1 (55.3-64.6) Ref. 
       Yes 76.7 (64.7-85.6) 1.28 (1.12-

1.46)*** 
88.2 (82.1-92.4) 1.51 (1.34-1.69)*** 

     Cancer     
       No 62.7 (58.1-67.1) Ref. 62.7 (57.7-67.4) Ref. 
       Yes 62.8 (55.2-69.9) 1.02 (0.88-1.18) 69.4 (61.1-76.7) 1.21 (1.06-1.37)** 
     Stroke     
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Table 4 Continued. Association Between Report of Bothersome Pain and Dementia Cohort 
Characteristic  (N=802) by Reporting Status  
 

Self-report (n=395) Proxy Report (n=407) 
Characteristic Percentage 

 (95% CI) 
Adjusted 

Relative Risk 
Percentage 
 (95% CI) 

Adjusted Relative 
Risk 

     
       No 63.2 (58.6-67.5) Ref. 63.7 (58.6-68.6) Ref. 
       Yes 60.8 (51.2-69.7) 0.99 (0.83-1.18) 65.9 (57.0-73.8) 1.06 (0.91-1.24) 
     Diabetes     
       No 59.5 (54.6-64.2) Ref. 59.9 (55.1-64.6) Ref. 
       Yes 69.7 (61.1-77.1) 1.12 (0.96-1.30) 75.4 (67.0-82.2) 1.22 (1.09-1.38)** 
Disability     
     ADL impairment     
        None 57.5 (53.3-61.7) Ref. 50.8 (41.5-59.9) Ref. 
        1-2 impairments 66.3 (57.8-73.8) 1.16 (1.00-

1.34)* 
68.4 (58.6-76.9) 1.43 (1.14-1.80)** 

        3-6 impairments 72.8 (62.0-81.5) 1.33 (1.13-
1.57)** 

68.8 (62.9-74.1) 1.42 (1.17-1.72)** 

     IADL impairment     
        1 IADL 
impairment (1/5) 

61.7 (54.0-68.9) Ref. 68.2 (56.2-78.1) Ref. 

        More than 2 
IADL impairment 

63.2 (58.8-67.4) 1.07 (0.92-1.25) 63.6 (58.5-68.5) 1.01 (0.82-1.23) 

Physical and 
Psychological 
Symptoms 

    

     Low energy     
         No 43.9 (38.0-50.0) Ref. 41.2 (33.6-49.2) Ref. 
         Yes 76.3 (71.6-80.5) 1.74 (1.51-

2.01)*** 
73.5 (69.1-77.4) 1.83 (1.48-2.27)*** 

     Breathing 
problem 

    

         No 58.8 (54.2-63.2) Ref. 56.4 (51.1-61.6) Ref. 
         Yes 74.1 (66.0-80.8) 1.23 (1.09-

1.39)** 
81.8 (76.2-86.3) 1.44 (1.28-1.63)*** 

     Depressive 
symptomsa 

    

         No 57.3 (52.3-62.2) Ref. 54.5 (49.2-59.7) Ref. 
         Yes 74.6 (67.9-80.2) 1.27 (1.09-

1.48)** 
76.2 (70.8-80.9) 1.43 (1.28-1.59)*** 

     Anxiety 
symptomsb 

    

        No 56.2 (51.9-60.5) Ref. 59.1 (53.8-64.2) Ref. 
        Yes 80.1 (72.9-85.7) 1.40 (1.26-

1.57)*** 
75.4 (68.2-81.3) 1.25 (1.10-1.43)** 

CI=Confidence Interval ADL=Activities of Daily Living IADL=Instrumental Activities of Daily Living  
aBased on a Patient Health Questionnaire (PHQ)-2 score ≥ 3 (out of 6) 
bBased on a Generalized Anxiety Disorder (GAD)-2 score ≥ 3 (out of 6) 
*p<0.05, **p<0.01, ***p<0.001 
Adjusted for age group, gender, race, and proxy status.  Used survey weights (analytic) to account for 
complex survey design. Relative Risk Estimation by Poisson Regression with Balanced Repeated 
Replication Error Variance 
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Figure 1. Frequency of Reported Pain Medication Use in the Last Month by Reporting 
Status (%). 
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Abstract 

Background/Objectives: Although both pain and rates of Emergency Department (ED) visits 

increase markedly for older adults at the end-of-life, little is known about the relationship 

between pain and ED use at end-of-life among older adults dying with dementia.  

Design: Pre- and post-death assessments of older adults with dementia in the National Health 

and Aging Trends (2011-2014).  

Setting:  Private residences and residential-care facilities. 

Population: Fee-for-service Medicare decedents aged 65+ with dementia. 

Measures: Predictors were after death reports from family members or other caregivers of pain 

and unmet need for pain management in last month of life.  The outcome of ED use in last month 

of life was ascertained with a linkage to Medicare claims.  We used Poisson regression to 

examine the association between pain, unmet need for pain management, and ED use in the last 

month, adjusting for age, gender, and race.  

Results: 291 NHATS participants with dementia died between 2011-2014 (mean age 86, 60% 

female, 80% white). 56% had at least one ED visit in the last month of life. 73% experienced 

pain in the last month of life, and 10% had an unmet need for pain management.  After 

adjustment for age, gender, and race, pain was not associated with increased ED use in the last 

month of life (Adjusted Incident Rate Ratio (aIRR 0.87, 95% CI 0.66-1.14). However, persons 

with unmet pain needs had a 50% higher rate of ED visits in the last month of life than those 

without unmet needs (aIRR 1.51, 95% CI 1.10-2.07).  

 Conclusions: Among older adults with dementia nearing the end-of-life, unmet need for pain 

management may be associated with more frequent ED visits in the last month of life. 
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Introduction 

 Due to population aging, the number of older adults with dementia in the United States 

(U.S.) is growing rapidly. Currently, more than 5 million adults over the age of 65 in the U.S 

have dementia.  This number will expand to 13.8 million by 2050 in the absence of effective 

treatment.1 Given estimates that 30-40% of all decedents over the age of 65 die either with or 

from dementia, improving the quality of care at the end-of-life for persons with dementia is a 

national priority.2,3  

 Emergency Department (ED) use by older adults increases dramatically near the end-of 

life.4,5  These visits may be potentially avoidable with improved access to both primary and 

palliative care.6 Major health policy intiatives now include mandates for the reduction of 

potentially avoidable ED and hospital use by older adults with dementia as part of efforts to 

improve care quality and value.3,7 Achieving these reductions requires targeting and tailoring 

interventions to older adults with dementia at highest risk for increased utilization. However, 

knowledge of patterns of ED use and risk factors associated with higher ED utilization in older 

adults with dementia at the end-of-life is limited. 

 Pain may be one potential risk factor for increased ED visits for older adults with 

dementia at end-of-life. The clinical course of dementia is notable for increasing pain near the 

end-of-life.8  Pain in older adults with dementia commonly manifests as behavioral symptoms, 

such as agitation, that caregivers find very challenging to manage on their own.9  Overwhelmed 

caregivers may panic in response to their loved one’s distress and see the ED as the only means 

of obtaining treatment, especially outside of regular office hours.  

 However, little is currently known specifically about the relationship between pain and 

ED use at the end-of-life for older adults with dementia. Thus, the objectives of this study were 
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to: 1) assess prevalence of pain and unmet need for pain management in the last month of life in 

older adults dying with dementia; 2) describe ED use by older adults with dementia in the last 

month of life; and 3) examine whether pain was associated with increased ED use in the last 

month of life in older adults with dementia.  

Methods 

Population and Setting  

 The National Health and Aging Trends Study (NHATS) is a prospective panel study 

designed to increase knowledge on trends in late-life functioning of older adults in the U.S.  

Begun in 2011, NHATS draws from a nationally-representative sampling frame of adults aged 

65 and older in the U.S. and includes oversamples of non-hispanic black persons and older adults 

(≥90).10 For this study, we analyzed data from Rounds 1-4 (2011-2014). Weighted response rates 

for Round 1 was 71.3% for a total of 8,245 participants.   Response rates for Rounds 2-4 ranged 

between 85-90% for living participants and 94-95% for decedents.11 NHATS assessments are 

performed annually in-person in the participant’s place of residence and include verbal 

questionnaires, performance-based metrics of cognitive and physical functioning, and facility 

assessments if applicable.  Proxy-respondents are interviewed if participants are unable to 

respond for themselves.  

 We selected all NHATS participants with complete interviews in Round 1 who died 

between Rounds 2 (2012) and Round 4 (2014) and had a post-death interview completed by a 

proxy familiar with the decedent (last month of life interview).  In most cases this person was a 

family member, but if a participant lived in a facility a staff person was interviewed if no family 

member could be located.  We linked data for NHATS decedents with the Center for Medicare 

and Medicaid Files, including the Medicare Beneficiary Summary File (MBSF) and Medicare 
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Part A and B claims files.  Participants who did not have continuous Medicare fee-for-service 

Part A and B enrollment in the last 2 months of life were excluded because it was not possible to 

assess individual level healthcare use for these individuals.  

Dementia Ascertainment 

 Decedent’s dementia status was determined using a previously defined and validated 

algorithm.12 Briefly, this algorithm is based on  (1) self or proxy report of a physician’s diagnosis 

of dementia; (2) scoring on cognitive testing in 3 domains (orientation, memory, and executive 

function); and (3) AD8 score for those with a proxy-respondent (8-item measure designed for 

administration to informants for the purpose of identifying the presence of dementia).13,14 

NHATS participants are classified as no dementia, possible dementia, and probable dementia.  

Sensitivity and specificity of this approach for identifying dementia are 65.7% and 87.2%, 

respectively.12 We assigned dementia status based on results in the round immediately prior to 

death (i.e. Round 3 dementia status if participant died in Round 4). We defined our dementia 

cohort as including only participants with probable dementia. Participants whose dementia 

classification was missing in the round prior to death were excluded. 

Pain Assessment 

 Pain was assessed by asking proxy respondents who completed the NHATS last month of 

life interview the following questions: 1) “During the last month of [decedent’s name] life, were 

there times when he or she experienced pain?”; 2) “Did [decedent’s name] get any help in 

dealing with his or her pain?”; and if so 3) “How much help in dealing with his or her pain did 

[decedent’s name] receive: less than was needed, more than was needed, or about the right 

amount?” These questions were only asked about decedents who were alert in the last month of 
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life. We excluded decedents who had missing or don’t know/refused response to any of these 

questions.  

  We created two dichotomous variables from these questions: 1) Decedent experienced 

pain in last month of life (yes/no) and 2) Decedent had unmet need for pain management in last 

month of life (yes/no) if they answered yes to experiencing pain and did not receive any help or 

amount of help was less or more than needed.  This definition of unmet need for pain 

management is based on previous classifications in the literature.15   

ED Visits  

 Healthcare use was obtained from Medicare Part A and Part B claims. We assessed 3 

types of ED visits: 1) Any ED visit; 2) ED visit outpatient only and; 3) ED visit with a hospital 

admission.  We assessed both the percentage of decedents with a visit and the mean number of 

visits.  

Other variables 

 Gender (male/female), race (white/black/Hispanic or other), and income (above/below 

median income) were extracted from the initial (Round 1) NHATS interview. Marital status 

(married or living with partner/widowed, divorced, separated, other) was assessed in the NHATS 

round immediately preceding death. Age at death was determined from the MBSF file. 

Residential care in last month of life was determined from the NHATS last month of life 

interview.  We defined residential care as including nursing homes, assisted living, board and 

cares, and other facilities that provide services to older adults. Activities of Daily Living (ADLs) 

were assessed in the NHATS round immediately preceding death and included bathing, dressing, 

toileting, eating, transferring, walking inside, and walking outside.  We defined ADL impairment 

(0/1-2/3+ impairments) as requiring assistance for the activity from another person. 
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Comorbidities were assessed in the round immediately preceding death and included a count of 

10 conditions, including history of heart attack, heart disease, high blood pressure, arthritis, 

osteoporosis, diabetes, lung disease, stroke, cancer, and broken hip. We also assessed whether 

decedents received hospice services in the last month of life (yes/no) and, if so, hospice length of 

stay. 

Statistical Analyses 

 Descriptive statistics (proportion, median, mean) were used to describe the sample 

characteristics and healthcare use. Bivariate analyses were conducted examining pain and unmet 

need for pain management and ED visits in the last month of life. We modeled the association 

between pain and unmet need for pain management and ED visit count using Poisson regression.  

We present both an unadjusted model and a model adjusted for age, gender, and race. 95% 

confidence intervals were estimated for all models. Poisson regression was used to model 

whether participant characteristics were associated with lower or higher ED use in participants 

with unmet need for pain management.  This model was not adjusted due to small sample size.  

 All reported analyses were weighted for the differential probability of selection and took 

into account the complex survey design of NHATS. Weights from the round immediately prior 

to death were used.  Taylor linearization was used for variance estimation. Statistical analyses 

were conducted using Stata software, version 15 (Stata Corp., College Station, TX) and SAS 

software, version 9.4 (SAS Institute, Inc., Cary, NC). This study was approved by the University 

of California Institutional Review Board, the NHATS Data Confidentiality Committee, and 

Centers for Medicare & Medicaid Services Privacy Board. 

Results 
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 Between Rounds 2 and 4, 1,081 NHATS participants died and had a complete last month 

of life interview, of whom 736 (68.1%) had fee-for-service Medicare Parts A and B in the last 2 

months of life.  We excluded 17 (2.31%) decedents who had dementia status missing in the 

interview prior to death, and 72 (9.78%) decedents who had missing data on pain in the last 

month of life, either because they were not alert or respondents answered don’t know or refused.  

Of the remaining 647 decedents, 291 were categorized as having dementia (38.8%).  

 Sample characteristics of the dementia decedent cohort are reported in Table 1. The 

average age at death was 86.3.  The majority were female (60.0%), white (79.8%), high school 

graduates (50.9%), and a minority were married (35.0%).  Median income was $21,000.  Just 

over 1/3 (38.0%) were living in residential care in the last month of life.   Almost 2/3 of 

decedents had more than 3 ADL impairments in the round prior to death (69.5%) and a majority 

had 4 or more comorbidities (52.5%).  Almost ¾ of respondents reported that the decedent had 

pain in the last month of life (73.5%) and approximately 10% had an unmet need for pain 

management (20 no pain treatment or less than was needed/4 more than was needed).  

 More than half (56.0%) of decedents with dementia visited the ED in the last month of 

life (Table 2).  The mean number of ED visits 0.7.  A total of 134 participants had 0 visits, 114 

had 1 visit, 39 had 2 visits and 7 had 3 visits. Only a small proportion (14.1%) of these ED visits 

were outpatient only and did not result in a hospital admission. About half (51.3%) received 

hospice during the last month of life, with a mean length of stay in hospice of 14.4 days.  

 There was no association between pain in the last month of life and ED visits in the 

Poisson regression model (Table 3) (Adjusted Incident Rate Ratio (aIRR) 0.87, 95% CI 0.66-

1.14).  However, unmet need for pain management increased ED visit rate by 50% (aIRR 1.51, 

95% CI 1.10-2.07).   Figure 1 shows the percentage of participants who had 0, 1, or 2 or 3 ED 
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visits by whether they had unmet need for pain management or not.  A higher percentage of 

participants with unmet need for pain management had 1 (46% versus 37%) or multiple ED 

visits (26% versus 15%) compared to those without unmet need for pain management.   

 Table 4 presents results of the Poisson regression modeling the relationship between 

participant characteristics and ED use in the last month of life for dementia decedents who had 

unmet need for pain management in the last month of life (n=28).   Characteristics associated 

with lower ED visits included older age (IRR 0.96, 95% 0.93-0.99), female gender (IRR 0.62, 

95% 0.41-0.97), and hospice use by length of stay (IRR 0.92, 95% CI 0.86-0.99).  Being married 

in the round before death was associated with higher ED visits (IRR 1.74, 95% CI 1.02-2.99).  

Discussion 

 Our findings suggest that while the presence of pain is not associated with increased ED 

use by older adults with dementia in the last month of life, decedents with unmet need for pain 

management have a 50% higher rate of ED visits in the last month of life. Younger, married men 

with unmet need for pain management who are not enrolled in hospice or who have shorter 

lengths of hospice stays may be most at risk for increased ED visits.  Regardless of pain status, 

the majority of older adults with dementia visited the ED in the last month of life and in more 

than ¾ cases they were admitted to the hospital from the ED.  

 Our findings point to the importance of the concept of unmet need for pain management, 

rather than presence of pain, as being an important driver of ED use and subsequent 

hospitalizations at the end-of-life. However, our knowledge on the effectiveness of pain 

management strategies in older adults with dementia is limited by a dearth of information. 

Although a number of studies assess presence and severity of pain in older adults with dementia, 

few ask participants about the types and effectiveness of pain treatments.16 Future research 
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efforts should focus on assessing effectiveness of pain management strategies, in addition to 

assessing the presence and severity of pain. Measures should be added to nationally-

representative population-based surveys so we can ascertain trends at the national and regional 

level. These efforts need to take into account the complexities of pain assessment and 

management in persons with dementia.17 For example, studies should use both self-report and 

behavioral pain instruments validated in persons with dementia, and should include instruments 

validated for use in proxy-respondents.18,19 

 Interventions aimed at improving pain management for older adults with dementia at the 

end-of-life may aid in reducing their ED use and hospitalizations.  Expanding access to hospice 

care for older adults with dementia, with its focus on pain and symptom management, may be 

one tactic for improving pain management and reducing ED use and hospitalizations at the end-

of-life. Numerous studies that have found that enrollment in and longer length of stay in hospice 

is associated with lower ED use and hospitalizations.4,20-22 Although hospice use by persons with 

dementia has increased dramatically in the past 20 years23, access is still limited.  Only half of 

decedents with dementia in our study received hospice during the last month of life and for most 

this was only during the last two weeks of life.  

 Access to hospice for older adults with dementia is currently hindered by strict eligibility 

requirements for hospice based on prognosis, which is more difficult to determine in dementia 

compared to other terminal diseases.24 Loosening hospice eligibility criteria and changing 

payment mechanisms to reflect needs rather than prognosis is one potential strategy to 

addressing this issue. 25 Integrating consultative palliative care services into primary care, 

nursing home settings, and other geriatric models of care—such as Program for All Inclusive 

Care for the Elderly—can also improve pain management and reduce ED use at the end-of-life 
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for older adults with dementia.26 These programs can provide support and training to family 

caregivers, particularly for wives caring for their spouses with dementia, who our findings 

indicate may have most to benefit from these interventions. 

  Several limitations to this study are noted. The main limitation was the small sample size 

of individuals with unmet need for pain management. Although our findings did reach statistical 

significance for the effect of unmet need for pain management on ED use, this result should be 

interpreted with caution given the small sample size and the fact that Poisson regression tends to 

underestimate variance. However, these data provide important preliminary evidence and 

estimates of effect size that can inform future studies with larger sample sizes, which will 

become available with longer follow-up times for the NHATS cohort.  Second, our study only 

included individuals with fee-for-service Medicare.  Characteristics and healthcare patterns of 

older adults enrolled in Managed Medicare Organizations—which now comprise about 1/3 of all 

Medicare beneficiaries---may differ.27 Third, because the tool used to determine dementia status 

has only moderate sensitivity, our findings may not infer to the general population of older adults 

with dementia at the end-of-life, especially for milder or atypical presentations. Finally, pain 

assessment in the last month of life relied on retrospective report by proxy respondents.   

Although studies have demonstrated that proxies are able to reliably report pain on behalf of 

older adults with dementia28, there remains the possibility of proxy-response and recall bias.   

 In conclusion, addressing the needs of older adults with dementia at the end-of-life is a 

critical issue facing society today.  Our findings show that ED use by older adults with dementia 

is very high in the last month of life, and most ED visits result in a hospital admission.  While the 

presence of pain was not associated with increased ED use in decedents with dementia, 

preliminary results are strongly suggestive that unmet need for pain management increases ED 
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use. Despite limitations of sample size, our results indicate that improving pain management in 

older adults with dementia may result in reduced ED visits and hospital admissions in the last 

month of life.  Enhancing access to hospice and palliative care for older adults with dementia is 

one potential strategy for achieving these patient-centered outcomes.  
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IQR=Interquartile range; NHATS=National Health and Aging Trends Study; SD=standard deviation 

 

Table 1. Characteristics of NHATS Decedents with Dementia 2011-2014 (n=291)  
Demographic  
Age at death (SD) 86.3 (8.3) 
Female gender n (%) 179 (60.0) 
Race n (%)  

White 190 (79.8) 
Black 77 (10.3) 

Hispanic/other 24 (9.9) 
Education n (%)  

Less than high school diploma 131 (36.5) 
High school graduate 123 (50.9) 
Bachelor’s or higher 37 (12.6) 

Median income $ (IQR) 21,000 (23,256) 
Marital status  

Married or living with partner 86 (35.0) 
Widowed/divorced/separated/never 

married 205 (65.0) 

Living in residential care in last 
month of life n (%) 91 (38.0) 

Health-related  
Impairments in Activities of Daily 
Living n (%)  

0 36 (12.5) 
1-2 56 (18.0) 
3+ 199 (69.5) 

Comorbidities n (%)  
0-1 35 (12.3) 
2-3 103 (35.1) 
4+ 153 (52.5) 

Hospice Use  
Any hospice use n (%) 156 (51.3) 

Mean hospice length of stay (SD)  14.4 (13.0) 
Pain  
Pain in last month of life n (%) 210 (73.5) 
Unmet need for pain management 
in last month of life n (%) 28 (10.0) 
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Table 2. Emergency Department (ED) Visits in the Last Month of Life by NHATS Decedents with 
Dementia (n=291) 

ED visits n (%) Mean (SD) 

Any ED visit  157 (56.0) 0.7 (0.8) 

ED visit outpatient only  41 (14.1) 0.2 (0.5) 

ED visit with hospital admission  131 (47.0) 0.6 (0.7) 

NHATS=National Health and Aging Trends Study; SD=standard deviation 
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Table 3.  Unadjusted and Adjusted Incident Rate Ratio of Emergency Department (ED) Visits in Last Month 
of Life in NHATS Decedents with Dementia by Pain Status (n=291) 
 Mean number of ED visits 

in last month of life (SD) 
Unadjusted Incident Rate 

Ratio (IRR) (95% CI) 
Adjusted IRRa 

 (95% CI) 
Pain in last month of life    

no 0.79 (0.84) Reference Reference 
yes  0.71 (0.80) 0.90 (0.67-1.22) 0.87 (0.66-1.14) 

Unmet need for pain 
management in last 
month of life 

   

no 0.70 (0.80) Reference Reference 
yes  1.02 (0.85) 1.45 (1.01-2.09)* 1.51 (1.10-2.07)* 

*p<0.05;  
aAdjusted for age (continuous), gender, and race 
CI=Confidence Interval; NHATS=National Health and Aging Trends Study; SD=standard deviation 
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Table 4. Association Between Demographic and Health-Related Characteristics and ED Visit 
Rate in NHATS decedents with Dementia and Unmet Need for Pain Management (n=28) 

Characteristic ED visit Incident Rate Ratio (95% CI) 
Each additional year of age 0.96 (0.93-0.99)*  

Female  0.62 (0.41-0.97)*  

Black racea  0.75 (0.41-1.37)  

Hispanic or other racea  0.85 (0.13-5.31) 

Income above median 1.48 (0.83-3.69)  

High school graduateb  0.92 (0.36-2.37) 

Bachelor’s or higherb  1.18 (0.53-2.63) 

Married or living with partnerc  1.74 (1.02-2.99)* 

No residential care in last month of life  1.91 (0.64-5.69) 

Each additional ADL impairment  0.93 (0.77-1.12)  

Each additional chronic condition  1.44 (0.69-3.00) 

Any hospice use 0.67 (0.31-1.44) 

Hospice use by length of stay  0.92 (0.86-0.99)*  
*p<0.05; ADL=activity of daily living; CI=Confidence Interval; NHATS=National Health and Aging Trends Study 
aReference group=white; bReference group=did not finish high school; cReference group=widowed, divorced, separated, never married;  
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Figure 1. Number of Emergency Department Visits in the Last Month of Life by NHATS Decedents with 
Dementia (n=291) According to Unmet Need for Pain Management Status 

 
NHATS=National Health and Aging Trends Study 
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 The overall goal of this dissertation was to investigate pain and emergency department 

use by community-dwelling older adults with dementia.  Three separate studies contributed 

knowledge to achieving the aims of this dissertation.  Data from these studies indicate that 

community-dwelling older adults with dementia are at high-risk of visiting the ED, pain is highly 

prevalent, and that unmet need for pain management—but not the presence of pain--is associated 

with increased ED use at the end-of-life.  In this chapter, I review the current knowledge in this 

area and summarize the dissertation findings, followed by a discussion of the research, policy, 

and clinical implications of the findings and future directions.  

Summary of the Dissertation 

Review of Current Knowledge 

 The impact of dementia in the U.S. is growing due to population aging.1-3 At the same 

time, there is growing awareness that the healthcare system fails to deliver high-value healthcare 

to older adults with dementia.4 As a result, we are falling short of meeting the needs of older 

adults with dementia and their families.5-7 Reducing potentially avoidable Emergency 

Department (ED) visits by older adults with dementia could help improve healthcare value by 

reducing costs and avoiding poor patient outcomes that commonly occur in the ED and in 

subsequent hospitalizations.8-10 Although a relatively robust body of literature has examined 

rates, reasons, and risk factors for ED use in nursing home residents with dementia4,11-13,very 

little is known about community-dwelling older adults with dementia, despite the fact that the 

majority older adults with dementia reside in the community.  Previous research has pointed 

towards pain as a potential risk factor for increased ED use14,15, but there are no studies that 

specifically investigate pain in community-dwelling older adults with dementia and the 

association with ED use.  Guided by the conceptual framework of the Andersen Behavioral 
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Model of Healthcare Service Use (Behavioral Model)16-18 the findings from the three studies of 

this dissertation help to fill the gap in knowledge regarding pain and ED use by community-

dwelling older adults with dementia.  

Dissertation Findings 

 An integrative review of literature of 19 studies revealed compelling evidence that 

community-dwelling older adults with dementia have higher rates of ED use than community-

dwelling older adults without dementia. However, there is some indication that differences in 

rates between older adults with and without dementia are attenuated near the end-of-life.19,20 Risk 

factors for higher ED use by those with dementia included greater level of disability and new or 

worsening symptoms.  At the contextual level, healthcare system factors such as level of care 

coordination and regional variation was shown to affect ED visit rates.  

 A cross-sectional analysis of data from the National Health and Aging Trends Study 

(NHATS) revealed a high-prevalence of pain in community-dwelling older adults with dementia 

(n=802). More than six out of 10 respondents reported bothersome pain, and four out of 10 had 

pain severe enough to limit activities.  Older adults with dementia had higher prevalence of pain 

than age- and gender-matched older adults without dementia, particularly for reports of pain that 

limited activity (43.3% dementia versus 27.2% no dementia, p<0.001). Participants who self-

reported and participants with proxy-respondents had similar rates of bothersome pain, although 

proxies reported slightly higher activity-limiting pain (46.6% proxy versus 40.1% self-report, 

p=0.03).  Characteristics associated with increased pain included arthritis, heart and lung disease, 

cancer, diabetes, impairment in activities of daily living, other physical symptoms (breathing 

problems, low energy), and psychological symptoms (anxiety and depressive symptoms).  
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 Results from the third study suggest that unmet need for pain management—but not the 

presence of pain—is associated with increased ED use in the last month of life in decedents with 

dementia.  Using data from the NHATS mortality follow-back interview linked to Medicare 

claims, this study examined ED use in the last month of life by 291 primarily community-

dwelling decedents with dementia. Nearly ¾ of participants experienced pain in the last month of 

life and 10% had an unmet need for pain management.  More than half (56%) of all decedents 

visited the ED in the last month of life and 86% of ED visits led to a hospital admission.  There 

was no association between the presence of pain and ED use (Adjusted Incident Rate Ratio 

(aIRR 0.87, 95% CI 0.66-1.14). However, decedents with an unmet need for pain management 

had ED visit rates that were 50% higher than those without an unmet need for pain management 

(aIRR 1.51, 95% CI 1.10-2.07).  

 Overall, these findings contribute to filling the knowledge-gap regarding pain and ED use 

by community-dwelling older adults with dementia.  While previous studies of nursing home 

residents have found that residents with dementia have lower rates of ED use than residents 

without dementia21,22, the findings from this dissertation indicate that this pattern is reversed for 

those who live in the community.  Furthermore, numerous studies of nursing home residents 

have found that pain is a significant problem in older adults with dementia23,24 and the findings 

from this dissertation extends this finding to those living in the community.  Finally, this 

dissertation highlights the potential role of unmet need for pain management as a risk factor for 

increased ED use in the last month of life for decedents with dementia.   

Implications of Research Findings 

Theory 
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 The Behavioral Model helps inform and explain findings from these three studies.  

Dementia is a need characteristic that can be expected to increase healthcare service use. In 

addition, the majority of older adults with dementia have multiple comorbidities that require 

medical management. For community-dwelling older adults with dementia, accessing outpatient 

healthcare services to address their needs may be challenged by cognitive and functional 

impairments.  As a result, community-dwelling older adults with dementia are likely to have 

unmet healthcare needs, leading to fulmination of illnesses that could otherwise be managed in 

the outpatient setting.6 Delirium and behavioral symptoms---common manifestations of illnesses  

in older adults with dementia25,26—can overwhelm caregivers, resulting in them bringing their 

loved one to the ED seeking treatment.  

 Similarly, pain—which can be categorized as a need characterized—is associated with 

delirium and behavioral symptoms in older adults with dementia, both when under or 

overtreated.27,28 This fact may provide one possible explanation as to why unmet need for pain 

management increased ED use at end-of-life. Pain detection in older adults with dementia is 

complex and caregivers are generally untrained in effectively assessing and managing pain.6 

Caregivers, feeling overwhelmed by seeing their loved ones in distress, may bring them to the 

ED in hopes of obtaining pain relief or in dealing with difficult to manage behavioral symptoms.  

 The Behavioral Model provides guidance for developing interventions to reduce ED use 

by community-dwelling older adults with dementia through the identification of modifiable 

individual and contextual characteristics. First, increased access to medical services in the 

outpatient setting enables community-dwelling older adults with dementia to appropriately 

manage pain and other healthcare needs. For example, care coordination programs and home-

based primary care are two interventions that have been found to reduce ED and hospital use by 
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high-risk older adults29,30 At end-of-life, hospice addresses symptoms and other healthcare needs 

that occur in the decline leading to death and results in lower ED and hospital use in our study 

and many others.31-33  

 Second, the Behavioral Model highlights health beliefs as a potentially modifiable factor.   

If community-dwelling older adults with dementia, their caregivers, and providers hold the belief 

that pursuing invasive treatments at end-of-life will not enhance the quality or quantity of life, 

they may be less inclined to pursue these types of treatments. For example, research 

demonstrates that older adults with dementia who complete advance directives are less likely to 

pursue hospital-based intensive and invasive treatments at end-of-life.34,35 However, in order to 

be successful, changing health beliefs must be accompanied by access to alternative services, 

such as palliative and hospice care, to help manage pain and other symptoms and guide patients 

and families through the process of decline and death.  Otherwise, patients and families will be 

ill-equipped to manage the very challenging circumstances that generally occur in the decline 

process leading to death for older adults with dementia.4  

Clinical Practice 

 There are a number of immediate clinical implications of our findings.  Clinicians should 

recognize that their community-dwelling patients with dementia have high rates of ED visits.  

Knowing that ED use and subsequent hospital admissions often lead to adverse outcomes for 

older adults with dementia should spur clinicians to recommend additional services (e.g. home-

based primary care or care coordination programs) that can aid with meeting healthcare needs in 

the outpatient setting. In addition, clinicians should be aware that community-dwelling older 

adults with dementia experience a high prevalence of pain. Both clinicians and caregivers need 

to be educated about assessing and managing pain in older adults with dementia.  Recent 
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intervention studies demonstrate the efficacy of pharmacological treatments for pain in older 

adults with dementia.27,36,37 Although more research is needed to continue to develop high-

quality interventions for pain management, particularly non-pharmacological treatments, enough 

knowledge is available for clinicians to begin implementing pain assessment and management 

strategies in practice.  Furthermore, effectively managing pain may decrease rates of ED visits 

for this population.  

Policy 

 Because the majority of community-dwelling older adults with dementia participate in 

fee-for-service Medicare, current payment policies provide financial incentives to providers and 

hospitals for high-cost care in the ED and hospital. With financial problems for Medicare 

looming large38, there has been significant movement towards developing alternative care and 

payment models that reduce costs for Medicare, while at the same time increasing care quality 

and value for patients.  

 The historic passage of the Medicare Access and CHIP Reauthorization Act of 2015 

(MACRA)39, attempts to address these issues with major reforms to Medicare reimbursement 

policies.  MACRA provides incentives for Medicare providers to offer value-based, as opposed 

to volume-based, healthcare services.  Providers will be reimbursed either through Merit Based 

Incentive Payments Structure or participation in Accountable Care Organizations.  Ideally, as 

MACRA goes into effect over the next several years, there should be a shift towards coordinated, 

value-based care.  This shift has the potential to provide significant benefit to community-

dwelling older adults with dementia, who need much more care than can be delivered in 15-

minute office-based visits, and will hopefully shift care away from the ED and hospital to 

community-based settings.  
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 Additionally, the findings from this dissertation point to important policy implications 

related to end-of-life care for community-dwelling older adults with dementia. At end-of-life, 

hospice provides many services for community-dwelling older adults with dementia and has 

demonstrated proven effectiveness in reducing ED and hospital use.31,40 However, timely access 

to hospice for older adults with dementia is hampered by eligibility requirements for hospice that 

require a prognosis of less than six months.  Due to challenges with prognosis in dementia, it can 

be difficult for clinicians to determine when to refer a patient with dementia.41 This results in 

either no or very late referral to hospice, or else referral to hospice too early.42 Hospice referral 

too early can lead to discharge from hospice due to extended prognosis, a scenario that is much 

more likely for hospice-recipients with dementia than other diagnoses.43 Recent studies have 

highlighted how distressing and disruptive discharge for extended prognosis can be for patients 

and families.44,45 Complicating these issues are concerns regarding the general quality of hospice 

care as hospices have shifted from non-profit to for-profit entities in recent years.46  

Future Directions 

 Hopefully, the cure for Alzheimer’s disease and other types of dementia will soon be 

discovered, and the need to think about the complexities of providing care for older adults with 

dementia will no longer be needed.  In the meantime, a focus on provision of the highest quality 

of care for older adults with dementia and their families is paramount.  This will allow older 

adults with dementia to live in their own homes for as long as possible with necessary medical 

and social supports readily available. They will die in their location of choice while receiving 

excellent symptom management and anticipatory guidance. They will not make frequent trips to 

the ED and endure hospitalization, especially in the last month of life, and their caregivers and 

families will not be overburdened with physical care and enormous financial responsibilities.   
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 To achieve this vision, new knowledge is needed to inform clinical practice and policy. 

Although the findings from this dissertation suggest that the unmet need for pain management is 

may increase ED use in the last month of life, this study was underpowered and these findings 

are preliminary. Additional studies are needed with larger sample sizes to improve estimates of 

the effect of unmet need for pain management on ED and hospital use. Additionally, studies are 

needed that examine the effect of other unmet needs, including other symptoms and personal 

care needs, on ED use.  Although significant progress has been made in research on 

measurement and treatment on pain in older adults with dementia, many questions remain.  In 

particular, a greater understanding of current patterns and effectiveness of pain treatments at a 

population-based level are needed, as well as clinical interventions to treat pain, especially non-

pharmacological treatments.   

 There are promising changes occurring at the policy level that have the potential to 

improve care for community-dwelling older adults with dementia.  In addition to MACRA, 

another major milestone occurred when congress enacted the National Alzheimer’s Project Act 

in 2011.  This act required the Department of Health and Human Services to create and maintain 

a National Plan to Address Alzheimer’s Disease to coordinate research and services across all 

federal agencies.8 This plan not only focuses on the development of cures and treatments for 

dementia, but also on improving the quality and efficiency of care for people with dementia and 

their families, and has resulted in substantial funding to support work in this area.  

 A number of innovative clinical care models show promise for improving care quality 

and efficiency for community-dwelling older adults with dementia.  Community-based palliative 

care programs are growing rapidly and address some of the problems associated with current 

prognosis requirements for hospice.47,48 Palliative care programs tailored specifically to older 
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adults with dementia have begun to appear.49 Studies of community-based palliative programs, in 

addition to demonstrating other positive outcomes, have shown that they reduce ED and hospital 

use by older adults with dementia in the last year of life.50 Care coordination programs targeted 

at people with dementia are beginning to be developed, implemented, and evaluated.51 For 

example, the Dementia Care Ecosystem here at UCSF is a scalable model of dementia specialty 

care delivered via the phone and web by unlicensed Care Team Navigators, with support from 

licensed providers.  As data become available from this and similar efforts, we will be able to 

evaluate their effectiveness in reducing ED use and other outcomes.   

Conclusion 

 Caring for the growing number of older adults with dementia is a huge challenge facing 

the healthcare system and society as a whole.  Understanding the needs and experiences of 

increasing numbers of community-dwelling older adults with dementia is of particular concern. 

The results of this dissertation highlight some of these challenges: high rates of ED use, high 

prevalence of pain, and poorly managed pain resulting in higher rates of ED use in the last month 

of life.  Moving forward, more research is needed to understand trends and outcomes of ED use 

by community-dwelling older adults with dementia, as well as the experience, treatment, and 

outcomes of pain in community-dwelling older adults with dementia.  Recognizing the 

importance of these issues, there has been extraordinary bipartisan support for efforts to improve 

care for older adults with dementia over the past several years that has led to increased resources 

in this area.   By leveraging these resources, we can move towards achieving the vision of 

delivering high-quality and high-value care to all community-dwelling older adults with 

dementia and their caregivers.  
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