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Special Report

Secondary Analysis of Existing Datasets
for Dementia and Palliative Care Research:
High-Value Applications and Key Considerations

Lauren J. Hunt, MSN"? See J. Lee, MD?? Krista L. Harrison, PhD?® and Alexander K. Smith, MD, MS, MPH?3

Abstract

Objective: To provide a guide to researchers selecting a dataset pertinent to the study of palliative care for people
with dementia and to aid readers who seek to critically evaluate a secondary analysis study in this domain.
Background: The impact of dementia at end-of-life is large and growing. Secondary dataset analysis can play a
critical role in advancing research on palliative care for people with dementia.

Methods: We conducted a broad search of a variety of resources to: 1. identity datasets that include information
germane to dementia and palliative care research; 2. review relevant applications of secondary dataset analysis
in the published literature; and 3. explore potential validity and reliability concerns.

Results: We synthesize findings regarding: 1. Methodological approaches for determining the presence of
dementia; 2. Inclusion and measurement of key palliative care items as they relate to people with dementia; and
3. Sampling and study design issues, including the role and implications of proxy-respondents. We describe and
compare a selection of high-value existing datasets relevant to palliative care and dementia research.
Discussion: While secondary analysis of existing datasets requires consideration of key limitations, it can be a

powerful tool for efficiently enhancing knowledge of palliative care needs among people with dementia.

Keywords: dementia; palliative care; secondary dataset analysis

Introduction

THE IMPACT OF DEMENTIA at end of life is large and
growing.! Alzheimer’s disease was the fifth leading
cause of death among people over the age of 65 in 2014 in the
United States® and it is estimated that 40%—50% of all de-
cedents over the age of 65 die with or from some form of
dementia.>* With the expected tripling of the United States
dementia population to 13 million people by 2050, dementia
at end of life will remain a major public health concern.’

People with dementia have a high burden of symptoms and
other palliative care needs. Rates of pain and dyspnea are
similar to rates in other serious illness.®’ Potentially bur-
densome transitions to the hospital and invasive procedures
of questionable benefit—such as enteral feeding and intu-
bation—are common in the last six months of life.® World-
wide, experts agree that a palliative care approach, which
emphasizes symptom management and enhancing quality of
life beginning at the onset of life-limiting illness through till
death and bereavement, is ideally suited to people with de-
mentia at all stages and across etiologies.”

There is an urgent need to develop evidence-based palli-
ative treatments tailored to people with dementia. Secondary
dataset research can be an efficient and effective means for
increasing knowledge to inform clinical and policy inter-
ventions and practices in this domain. Secondary dataset re-
search refers to the analysis of data that were collected for
another purpose (Table 1).'! Potential applications include
elucidating the epidemiology of symptoms, assessing
caregiver burden, and describing trajectories of function
for people with dementia.'? However, there are limitations to
secondary dataset analysis that require consideration.'?

The goals of this article are twofold. Our first goal is to help
researchers select the best dataset to answer questions perti-
nent to the study of palliative care for people with dementia.
Our second goal is to aid readers who seek to critically
evaluate a secondary analysis study of palliative care and
dementia. We address three main topics that are critical to
these goals: (1) Methodological approaches for determining
the presence of dementia; (2) Inclusion and measurement of
key palliative care items as they relate to people with de-
mentia; and (3) Sampling and study design issues, including

'Department of Physiological Nursing, University of California, San Francisco, San Francisco, California.
San Francisco Veterans Affairs Medical Center, San Francisco, California.
*Division of Geriatrics, Department of Medicine, University of California, San Francisco, San Francisco, California.

Accepted November 27, 2012.

130



PALLIATIVE CARE RESEARCH DEMENTIA SECONDARY DATASETS

131

TABLE 1. SOURCES OF EXISTING DATA FOR SECONDARY ANALYSIS STUDIES OF PALLIATIVE CARE
FOR PEOPLE WITH DEMENTIA

Data sources

Description

Administrative data

Data generated from reimbursement claims use to bill for clinical encounters, often

based on International Classification of Disease codes or discharge diagnoses,
(e.g., Medicare administrative claims available through ResDac).

Medical records

Electronic or paper records of patient’s medical information, including medical

history, care or treatments received, test results, diagnoses, and medications taken.

Standardized residential or home
care clinical assessments

Data collected as part of a mandated process for clinical assessment of long-term
care residents, for example, the Long Term Care Facility Minimum Dataset or the

Outcome and Assessment Information Set.

National health surveys

Surveys undertaken by a governmental agency to monitor and assess the health of

the population, generally through series of cross-sectional studies. May be surveys
of individuals (e.g., the National Health Interview Survey) or providers (e.g., the
National Ambulatory Medical Care Survey).

Nationally representative panel
studies

A longitudinal survey in which data are collected on the same panel of subjects over
time. As one panel is at the middle or end of its participation, a panel of new

participants is enrolled (e.g., Health and Retirement Study; National Health and
Aging Trends Study).

Other primary research studies

Research studies initiated by a primary investigator(s). These studies may be

observational (retrospective, cross-sectional, case—control, or longitudinal)

or experimental.

the role and implications of proxy-respondents. We highlight
several high-value datasets that could be used for studies of
palliative care and dementia. Finally, we discuss and syn-
thesize key considerations and limitations of secondary da-
taset analysis for dementia and palliative care research.

Methods

We conducted a broad search of a variety of resources with
the following objectives: (1) identify datasets that include
information germane to dementia and palliative care re-
search; (2) review relevant applications of secondary dataset
analysis in the published literature; and (3) explore potential
validity and reliability concerns of secondary dataset analy-
sis in this domain. To identify datasets, we explored several
dataset compendia, including the National Archive of Com-
puterized Data on Aging (www.icpsr.umich.edu/icpsrweb/
NACDA/), Society of General Internal Medicine Dataset
Compendium (www.sgim.org/communities/research/dataset-
compendium), and the University of California, San Fran-
cisco’s Clinical and Translational Science Institute’s large
dataset inventory (https://accelerate.ucsf.edu/research/celdac).
We reviewed the websites and documentation of potentially
relevant studies. We searched PubMed for examples of ap-
plications, as well as methodological and validation studies,
relevant to secondary dataset analysis within the domain of
dementia and palliative care research.

We synthesized findings from this process to address the
three topical areas of this article. In addition, we applied
findings to develop criteria for identifying exemplars of
high-value existing datasets applicable to dementia and
palliative care research (Table 2). Criteria included (1) on-
going or recently completed data collection; (2) nationally
representative or population-based data; (3) proxy-
responses available as applicable; (4) validated method for
determining dementia status; (5) assessment of symptoms
and end-of-life care preferences, planning, treatments, and
quality. Because this table is intended as a guide and re-

source, rather than the product of a full systematic review, it
is not all-inclusive and there are other studies that could
potentially meet these criteria.'*

Results

Determining the presence, type,
and severity of dementia

Dementia is characterized by evidence of significant cog-
nitive decline from a previous level of performance in one or
more cognitive domains that interferes with independence in
everyday activities.'> Alzheimer’s disease comprises about
60%—-80% of dementia cases, followed by less common
dementia syndromes: Vascular Dementia, Frontotemporal
Dementia, Dementia with Lewy Bodies, and Parkinson’s
Disease with Dementia, or mixed etiology.” The intangible
nature of dementia, the variety of causes, and the continuum
of severity make determination of dementia status complex.
Here, we discuss sources of information and approaches for
determining dementia status using existing datasets.

Expert panel evaluation. This method entails a full
history, clinical exam, and administration of a battery of
neuropsychological tests to a study participant. Additional
tests may include measures of physical function, collection of
biomarkers, and imaging studies. A caregiver/other infor-
mant may be interviewed for collateral information. An in-
terdisciplinary panel of two or more experts subsequently
reviews medical records and these findings to determine
whether a study participant meets current diagnostic criteria
for dementia. The Aging, Demographics, and Memory Study
(ADAMS) and Framingham Heart Study used this approach,
for example (Table 2).

The expert panel evaluation is sometimes referred to as the
gold standard for determining dementia status in research
studies and is used as the benchmark for assessing the sen-
sitivity and specificity of other methods.'® This method al-
lows for consideration of a variety of factors that influence
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PALLIATIVE CARE RESEARCH DEMENTIA SECONDARY DATASETS

dementia diagnosis, including factors that may influence
neuropsychological test performance, such as educational
status and primary language.'” Moreover, this approach al-
lows for evaluation of decline in cognitive and physical
function from a previous level, which may only be apparent
from a review of the medical record or from detailed infor-
mant questionnaires. Finally, this method is robust enough to
include determination of dementia subtype and severity.

The main disadvantage is the time- and resource-intensive
requirements of this approach. Consequently, the sample size
of the existing dataset may be small. Another concern is panel
inter-rater reliability. For example, although agreement on
the presence of dementia was high in one study with a panel
of seven raters, agreement on degree of severity was poor.'®
Lack of consistency in panel methodology and inadequate
transparency in reporting on the decision-making process and
information presented to panels is another major concern.'®
Of note, diagnostic criteria may be refined over time, po-
tentially leading to inconsistent dementia diagnoses across
studies and time periods.?°

Neuropsychological tests and other clinical measures
of cognition/dementia. Measures available in an existing
dataset can range from a single brief dementia screening tool,
such as the Mini Mental Status Exam (MMSE), to multiple
instruments and assessments commonly included in a full
neuropsychological and clinical workup for dementia. For
example, the ADAMS dataset, in addition to making the
expert panel diagnosis available, also includes results from
performance-based and caregiver-completed tools, Apoli-
poprotein E genotype, and others. Box 1 presents examples of
various tools, including multi- and single-domain cognitive
function assessments administered to self-respondents, and
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tools completed by clinician and/or caregiver informants that
may be found in existing datasets.

Due to ease of administration, existing datasets often in-
clude a brief dementia screening tool. There are a number of
both self- and informant-respondent brief screening tools that
demonstrate excellent sensitivity and specificity for detection
of dementia.?! For example, the MMSE has a sensitivity of
69%-91% and specificity of 87%-99% for detecting de-
mentia.’! The informant-rated Ascertain Dementia 8-item
Informant Questionnaire (ADS8) is another instrument with
excellent psychometric properties for detecting dementia.?

In contrast to the expert panel evaluation, applying cutoffs
to standardized tools could potentially decrease subjectivity
in dementia ascertainment in existing datasets, which may
reduce inconsistencies across studies and time. On the other
hand, it may not be possible to determine dementia subtype
and severity if relying only on a single brief dementia
screening tool. Furthermore, it will not be possible to detect
trends in cognitive functioning unless serial assessments are
available. Moreover, there may be validity concerns regard-
ing a particular instrument. For example, the MMSE provides
a suboptimal measure of the key cognitive domain of exec-
utive function,23 and is subject to both floor and ceiling ef-
fects.”* Finally, in longitudinal studies, practice effects may
influence test reliability if alternative test forms are not
available across study time points.*

Respondent report of a dementia diagnosis. Some
datasets may include the response to a yes or no question as to
whether the study participant (or a proxy-respondent an-
swering on their behalf) reports ever having received diag-
nosis of Alzheimer’s disease or other dementia from a
healthcare provider. Because of the low sensitivity of this

Mini Mental Status Exam (MMSE)

Montreal Cognitive Assessment (MoCA)

Telephone Interview for Cognitive Status (TICS)
Brief Interview for Mental Status (BIMS)

Mini-Cog

Short Portable Mental Status Questionnaire (SPMSQ)
Modified Mini-Mental State (3MS)

Saint Louis University Mental Status Exam (SLUMS)
Clock Drawing Test

California Verbal Learning Test (memory)
Trail Making Test (visual attention)
Boston Naming Test (language)

Ascertain Dementia Screening Interview (AD-8)
Brief Interview for Mental Status Staff Assessment

Dementia Severity Rating Scales
Global Deterioration Scale (GDS)
Clinical Dementia Rating (CDR)
Functional Assessment Staging Tool (FAST)
Dementia Severity Rating Scale (DSRS)
Blessed Dementia Rating Scale (BDRS)

Box 1. SELECTION OF INSTRUMENTS TO MEASURE COGNITIVE FUNCTION AND DEMENTIA STATUS

Brief multi-domain cognitive screening tools administered to self-respondents

Single domain cognitive assessments administered to self-respondents

Three-Dimensional Constructional Praxis Test (constructional praxis)
Brief cognitive status/dementia screening tools administered to lay or clinician informants

Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE)
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method,?® we do not recommend using this information as the
sole method for determining dementia status in secondary
dataset analysis. However, it may be useful when combined
with other sources of information (see section below on
combining sources of information).

Provider documentation of dementia diagnosis. A
provider’s documentation of a dementia diagnosis may be
available in the form of International Classification of Dis-
ease (ICD) code(s) or may be a descriptive diagnosis included
in a clinical problem list, for example. Primarily, the datasets
that include this information will be the result of clinical
encounters, such as an administrative claims dataset (e.g.,
Medicare claims datasets) and medical records (Table 2).
However, some surveys of healthcare providers may include
this information. For example, the National Ambulatory
Medical Survey and the National Hospital Ambulatory
Medical Survey asks providers to document the presence of
Alzheimer’s disease or dementia.

The main advantage of this approach for secondary dataset
analysis is that it provides access to datasets with very large,
nationally or regionally representative, population-based
samples. These datasets also contain detailed and highly re-
liable information on healthcare service use and costs.”’
Because other diagnoses associated with an individual are
often included, these datasets can be useful for studying the
effect of comorbidities on healthcare service use.?® Further-
more, because this information usually does not depend on
interaction with study participants, it is not subject to some of
the risks of bias present in primary research studies, such as
recall and nonresponse bias.

The main disadvantage of this approach is the potential for
low sensitivity. One study of Medicare claims found that only
31% of individuals known to have a diagnosis of Alzheimer’s
dementia had at least one Medicare Part A or Part B claim for
Alzheimer’s disease in a year-long period.”® For Medicare
and other insurance claims, sensitivity can be improved by
expanding the period of time over which claims are examined
and the types of files used to identify claims. Another study of
Medicare claims found that using a broad set of ICD codes,
three years of consecutive data, and physician supplier and
physician outpatient files increased the correct detection of
people known to have Alzheimer’s disease to 87%.°

Combining sources of information. Researchers con-
ducting secondary dataset analysis studies can combine results
from neuropsychological instruments, other clinical measures,
and respondent or provider report of dementia diagnosis
to improve the accurate detection of people with dementia.
For example, the National Health and Aging Trends study
(NHATS) developed an algorithm for use by secondary re-
searchers to categorize study participants by dementia status.
The algorithm is based on self- or proxy-report of a dementia
diagnosis combined with results from tests of cognitive func-
tion or proxy-response to the AD8. When compared to an
expert panel evaluation, this algorithm resulted in a speci-
ficity of 87% and a sensitivity of 65% for a narrow definition
of dementia and a specificity of 61% and a sensitivity of 86%
when using a broad definition of dementia.'® Leveraging
survey datasets that can be linked to Medicare or other in-
surance claims is another approach to improving demen-
tia detection. For example, Feng et al.*' combined results of
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cognitive function tests from the Health and Retirement
Study (HRS) with documentation of a physician’s diagnosis
of dementia in Medicare claims data to define the dementia
cohort for their study.

Dementia specific palliative care related measures

The utility of a dataset for dementia and palliative care
research depends on whether palliative care items and in-
struments relevant to and validated in people with dementia
are available. Due to cognitive and language impairments,
measures requiring subjective responses—such as assess-
ments of pain and advance care planning preferences—
require special consideration for people with dementia. In
addition, as compared to people with other terminal condi-
tions such as cancer or heart disease, people with dementia
have certain unique or more frequently occurring palliative
care concerns, such as the management of behavioral symp-
toms and geriatric syndromes. Finally, people with dementia
often experience a long and protracted period of decline and
prognostication poses greater challenges than other terminal
conditions.*>**

Advance care planning. People with mild dementia may
be able to answer questions regarding presence and compo-
nents of written instructions for end-of-life care and whether
goals of care discussions ever occurred with a healthcare
provider.** Proxy respondents will be necessary for reliable
recall in moderate dementia, and certainly for advanced de-
mentia (see discussion on proxy respondents in next section).
After-death interviews with proxy respondents can assess
whether quality of care at end of life aligned with patient
wishes, and should include information on place of death,
symptom management, receipt of hospice or palliative care
services, and satisfaction with end-of-life care.® Although
infrequently encountered in existing datasets, after-death as-
sessments specific to people with dementia have been devel-
oped, including the Satisfaction with Care at End of Life in
Dementia, Symptom Management at the End of Life in De-
mentia, and Comfort Assessment in Dying with Dementia.*®

Pain. Although people often do not associate dementia
with pain, studies show that the prevalence of pain in peogle
with dementia is comparable to other terminal diagnoses.®>’
Assessment of pain in people with dementia is more complex
than people without dementia, both in clinical care and in
data collected for research.’® Research demonstrates that
people with mild to moderate dementia are able to reliably
respond to questions regarding pain.>® Verbal descriptors
(e.g., mild, moderate, severe) are more valid and reliable than
numerical descriptors (e.g., 0~10 pain scale).*® For people
with severe dementia, it is best to rely on the responses of a
proxy-respondent or an observational tool if available.** For
example, instructions for staff completing the Long-Term
Care Facility Minimum Dataset recommend querying a res-
ident regarding pain if they are at least sometimes understood
(Table 2). If the resident is never understood, an observa-
tional tool should be administered. A number of observa-
tional tools for pain assessment are available. Examples
include the Pain Assessment in Advanced Dementia, Pain
Assessment Checklist for Seniors with Limited Ability
Communicate, and the DOLOPLUS-2.#!
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Depression and anxiety. Depression and anxiety are
highly prevalent in people with dementia.** People with mild
to moderate dementia are generally able to complete de-
pression and anxiety questionnaires with adequate reliability
and validity.*> Some instruments have been developed spe-
cifically for people with dementia, such as the Cornell Scale
for Depression in Dementia.** However, it is more common
to encounter instruments intended for screening across a
broad spectrum of individuals, such as the Patient Health
Questionniare-2 and 9 and the Generalized Anxiety Disorder-
2 and 9. Of note, the PHQ-2 has a reported sensitivity of 0.78,
specificity of 0.71 for individuals with cognitive impair-
ment.*>*® Lay or clinician informants can also complete
these instruments if necessary.*’

Behavioral symptoms. People with dementia frequently
experience behavioral and psychological symptoms such as
hallucinations, delusions, aggressive behaviors, and wander-
ing.*> These symptoms, in addition to being distressing and
difficult for caregivers and clinicians to manage, increase the
risk of institutionalization, mortality, and other negative out-
comes.*® Several validated instruments for the assessment of
behavioral symptoms are available and may be included in a
dataset.*” For example, the ADAMS study includes the Neu-
ropsychiatric Inventory.”® Any assessment of these symptoms
relies on the availability of caregiver or clinician respondents.

Functional status, mobility, and geriatric syndromes.
Evidence of the type and number of functional limitations
may contribute to approximating dementia severity if that
information is not otherwise available in a dataset.’’
Knowledge of the patterns of functional impairment toward
the end of life is necessary for understanding supportive care
service needs.’> A number of instruments to measure func-
tional assessment, such as the Katz Activities of Daily Living
Scale™ and the Lawton Brody Instrumental Activities of
Daily Living Scale,>® are available. Most datasets that in-
clude older adults will contain a variation of these instru-
ments. Some datasets include objective measures of physical
capacity, such as the Short Physical Performance Battery™>
(e.g., NHATS and Health ABC), which are more reliable than
self-report of physical capacity, particularly in people with
dementia. Geriatric syndromes and events, such as falls and
fractures, swallowing disorders, incontinence, and pressure
ulcers are highly prevalent among people with dementia.>®
As with other domains, the ability to reliably answer ques-
tions regarding function and geriatric syndromes decreases
with increased dementia severity, and other informants will
be needed at advanced stages.

Caregiver burden and related issues. People with
dementia frequently require assistance from family and other
unpaid caregivers.”’ Understanding the characteristics of
caregivers and the emotional, financial, and physical burdens
associated with caregiving is critical for developing policies
and interventions that reduce caregiver burden and improve
the quality of care for care-recipients.”’ Some existing da-
tasets provide individual-level information on both caregiv-
ers and care-recipients (e.g., HRS, ADAMS). A unique
resource for caregiving information is the National Survey of
Caregiving (NSOC), a companion study to NHATS. By
linking data from NHATS with NSOC, Kasper et al. found
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that a disproportionate amount of all caregiving hours in the
United States go toward caring for people with dementia.>’

Sampling and study design issues

As with all primary and secondary studies, sampling
strategy and study design has important implications for the
generalizability of study findings to a target population. Here,
we discuss some key considerations specific to dementia and
palliative care research.

Sampling and data collection procedures. Probability-
based sampling methods will result in better external validity
and are less prone to selection bias than convenience sam-
ples.”® On the other hand, purposive sampling can provide
useful information regarding household and caregiving ar-
rangements (e.g., HRS enrolling of spousal dyads). The
geographical scope of an existing dataset—given local and
regional differences in palliative care-related practices and
attitudes”°—is another key consideration. Given the historical
lack of representativeness of oldest old, women, and racial
minorities in clinical research,60 secondary researchers should
examine whether these groups were oversampled in the orig-
inal study in order to ensure adequate representation, espe-
cially because these groups are disproportionately impacted
by dementia.®"®> Another consideration is the mode of data
collection. Research indicates that in-person assessments, as
opposed to telephone or written assessments, result in better
response rates and less missing data for older adults.®®

The role of proxy-respondents. The availability and
inclusion of proxy-respondents is a crucial consideration
when undertaking secondary analysis of an existing dataset.
In advanced stages of disease, people with dementia are too
impaired to complete complex questionnaires. However,
excluding participants because of an inability to respond re-
sults in selection bias.** Allowing a proxy-respondent to
answer questions on behalf of a study participant allows for a
more representative sample of people with dementia. There
are, however, important implications regarding differences in
responses by self versus proxies to consider.

Agreement between self- and i)roxy—respondents varies de-
pending on the domain assessed.®* Self- and proxy-respondents
tend to have better agreement for assessments of functioning,
physical health, and cognitive status, and worse agreement for
assessments of psychological and emotional well-being.**
Proxy-respondents tend to report higher levels of functional
impairment and lower levels of emotional and psychological
Well-being compared to self-respondents with cognitive im-
pairment.®* Higher levels of caregiver stress may also result in
more negative assessments by proxy-respondents as compared
to self-respondents.** Proxy responses may vary depending on
relationship of the proxy to the subject and their caregiving
role.°” This is an important consideration in longitudinal
studies in which the person providing the proxy response may
be different across assessments.

Discussion

In sum, there are a number of key questions secondary
researchers should ask in selecting a dataset for dementia and
palliative care research. First, is it possible to detect people
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with dementia in the dataset with reasonable sensitivity and
specificity? Of note, trade-offs between sensitivity and
specificity in determining dementia cases (e.g., applying a
higher or lower cutoff score on a brief dementia screening
tool) will have important implications for applicability of
study findings at the population level. Second, are there rel-
evant palliative care measures in the dataset, and have they
been validated in people with dementia and/or in proxy re-
spondents? This question also applies to other covariates and
outcomes of interest. Third, is the sample representative of
the population of interest, taking into account that trade-offs
in individual-level detail versus sample size and representa-
tiveness may be necessary? Proxy respondents should be
included in survey studies to improve representativeness of
dementia across the spectrum of severity. Reviewers should
follow the same process in evaluating secondary analysis
studies.

Ideally—as is the case with all secondary dataset re-
search—the choice of dataset should be driven by research
questions and hypotheses defined a priori. In reality, there is
often a more iterative process of adapting a research question
to a dataset’s available measures. '’ However, it is important
to avoid ‘‘fishing expeditions” for statistically significant
associations, which can lead to findings deemed clinically
relevant that are in fact due to chance alone. A related pitfall
to avoid is circular analysis, also called “‘double dipping,” in
which the data used for exploratory data analysis and hy-
pothesis development is the same data used for hypothesis
confirmation.

There are other important limitations of secondary dataset
research. Many primary studies that make data available to
secondary researchers fail to provide sufficient information
regarding strategies taken to ensure data fidelity (e.g., lack of
published reports around personnel training and quality as-
surance and control procedures). If using electronic medical
records or administrative data, secondary researchers must
often contend with extensive amounts of missing data and
concerns regarding validity and accuracy of data that was not
collected for research purposes.

Conclusion

As their numbers grow rapidly in the coming years, un-
derstanding the experiences and needs of people with de-
mentia toward the end of life will be increasingly important.
A number of high-value existing datasets are available that
can be leveraged for dementia and palliative care research in
the United States. While it is necessary to consider important
limitations of this approach, secondary analysis of existing
datasets can be a powerful tool for efficiently enhancing
knowledge that can drive improvements to palliative care for
people with dementia.
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