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Abstract
Objectives—Cognitive dysfunction is common in patients with advanced, life-threatening illness
and can be attributed to a variety of factors (e.g., advanced age, opiate medication). Such
dysfunction likely affects decisional capacity, which is a crucial consideration as the end of life
approaches and patients face multiple choices regarding treatment, family, and estate planning.
This study examined the prevalence of cognitive impairment and its impact on decision-making
abilities among hospice patients with neither a chart diagnosis of a cognitive disorder nor
clinically apparent cognitive impairment (e.g., delirium, unresponsiveness).

Design—110 participants receiving hospice services completed a one-hour neuropsychological
battery, a measure of decisional capacity, and accompanying interviews.

Results—In general, participants were mildly impaired on measures of verbal learning, verbal
memory, and verbal fluency; 54% of the sample was classified as having significant, previously
undetected cognitive impairment. These individuals performed significantly worse than the other
participants on all neuropsychological and decisional capacity measures, with effect sizes ranging
from medium to very large (0.43–2.70). A number of verbal abilities as well as global cognitive
functioning significantly predicted decision-making capacity.

Conclusions—Despite an absence of documented or clinically obvious impairment, more than
half of the sample had significant cognitive impairments. Assessment of cognition in hospice
patients is warranted, including assessment of verbal abilities that may interfere with
understanding or reasoning related to treatment decisions. Identification of patients at risk for
impaired cognition and decision-making may lead to effective interventions to improve decision-
making and honor the wishes of patients and families.
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Impaired cognition is common in the palliative care population; rates of delirium range from
14–85% and up to 90% of patients demonstrate some sort of cognitive impairment before
death (1–2). In addition, over 11% of patients receiving hospice care annually have a
primary hospice diagnosis of advanced dementia (3), which includes impaired cognition as
part of the diagnostic criteria. A pilot study from our group (4) demonstrated that among
thirty acute care hospice inpatients with no chart diagnosis of dementia or other cognitive
impairment, one-third met the cognitive criteria for a diagnosis of dementia, exhibiting
impairments in verbal learning, verbal memory, verbal reasoning, and/or verbal fluency.

The etiology of cognitive dysfunction in seriously ill patients, including those with
dementia, is likely multifaceted. Known risk factors include treatment with chemotherapy
(5) or radiation therapy (6), opiate medication use (7–8), and the illness itself (e.g., cancer,
dementia) (9). Because of these plausible sources of cognitive impairment in palliative care
patients and the potential reversibility of delirium (10–11), careful attention to cognitive
functioning in patients with advanced, life-threatening illness is warranted. In addition, there
are enormous considerations associated with the final phase of a person’s life (e.g., estate
planning, advance directives, achieving end of life goals, spending time with family and
friends), further highlighting the need for cognitive assessment in this population.

An important consequence of impaired cognition is impaired decision-making (12–13). In
the small number of published studies of patients with life-threatening illness, decision-
making capacity and neuropsychological performance have been shown to be related. For
example, one study found that patients with malignant glioma demonstrated impaired
medical decision-making capacity relative to healthy controls, and that measures of verbal
memory and verbal fluency predicted scores on measures of understanding and reasoning
abilities on an instrument evaluating capacity to consent to treatment (14). In another sample
of patients with advanced illness, poorer performance on the Mini Mental State Examination
(15) was significantly related to poorer capacity to provide informed consent (16). Studies
including patients without advanced illness but with cognitive impairment or dementia have
yielded similar results: one study found that medical decision-making capacity in patients
with amnestic mild cognitive impairment was significantly more impaired than in healthy
controls, and that the ability to understand consent information significantly declined over
time (17). Similarly, neuropsychological performance in attention, logical memory,
language, and executive function significantly predicted capacity for treatment decisions in
community participants with mild to moderate dementia (18).

Despite the profound implications of decisional capacity and associated cognitive decline in
patients with advanced, life-threatening illness, there is no single clinically accepted method
for assessing decision-making capacity (19–20). The most widely cited model formulates
decisional capacity as including four components: 1) understanding information relevant to
the decision, 2) appreciating the information (applying the information to one’s own
situation), 3) reasoning with the information, and 4) expressing a consistent choice (21). In
spite of this model, consistent formal or informal, structured or unstructured assessment of
decisional capacity has remained elusive (22). The issue of decisional capacity and its
determination in hospice patients is not well understood, prompting a need for more targeted
exploration. Existing instruments to evaluate decisional capacity are research tools rather
than clinical tools and are frequently burdensome and not clinically useful, highlighting the
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need for development of clinically relevant instruments to assess decisional capacity in
potentially cognitively impaired populations.

Given these limited and variable conclusions about the precise relationship between
cognition and decision-making in the hospice population, further investigation is needed to
examine not only the prevalence and types of cognitive impairment in hospice care patients,
but also the relationship of cognitive impairment to decision-making abilities. This study
was designed to evaluate cognition and decision-making capacity in patients receiving either
inpatient or home hospice care and who had no clinically obvious cognitive impairment and
no chart diagnosis of a cognitive disorder. We hypothesized that 1) at least half of
participants would demonstrate significant cognitive impairment, 2) those with significant
cognitive impairment would perform worse on cognitive and decisional capacity measures
relative to those without such impairment, and 3) cognitive impairment would be associated
with diminished decision-making capacity.

METHOD
Participants

Participants included 110 patients receiving palliative care services from San Diego Hospice
and the Institute for Palliative Medicine (SDHIPM). Fifty-five were recruited from an acute-
care inpatient unit and 55 were receiving hospice care at home. Neuropsychological
performance characteristics from thirty of the participants in this sample were included in
pilot analyses published in 2008 (4). On average, participants were 70 years old and had
completed 14 years of education; 53 participants (48%) were men, and 49 (45%) were
married. The majority of the sample was Caucasian, and most were diagnosed with
advanced cancer.

Procedure
This study was approved by SDHIPM and University of California, San Diego Institutional
Review Boards. All patients who enrolled in SDHIPM services were screened for eligibility
by a trained research nurse; participants who met the inclusion criteria were invited to
participate and provided written informed consent prior to enrollment in the study. Patients
were excluded if they: a) were under 18 years of age, b) did not speak English fluently, c)
could not stay awake for at least one hour, d) had a diagnosis of dementia or delirium
documented in the medical record, e) demonstrated clinically obvious cognitive impairment
observed by the primary care provider, palliative care team, or the trained research nurse
(e.g., disorientation, incoherence, unresponsiveness), f) had a history of neurological disease
or injury (e.g., stroke, traumatic brain injury), or g) had other known cognitive impairment
(e.g., mental retardation). Patients’ physical symptoms (e.g., pain) were sufficiently
controlled to enable testing. All measures and interviews were administered by a trained
research assistant in the location of the patient’s care (i.e., bedside at SDHIPM acute-care
inpatient unit or at the patient’s home); rest breaks were provided as requested by the
participant.

Measures
Assessment instruments were selected to evaluate the cognitive domains necessary to attend
to, learn, reason with, and recall verbal information, with the intention of closely
representing the abilities required for a realistic doctor-patient treatment discussion. The
instruments were also chosen to reduce patient burden and minimize reliance on motor skills
other than speaking. Because the primary purpose of the study was to evaluate cognitive
impairment in general rather than to make specific DSM-IV-TR diagnoses of the type of
cognitive impairment, structured diagnostic interviews or other diagnostic assessments (e.g.,

Burton et al. Page 3

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2013 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



delirium versus dementia) were not employed. Participants also completed a measure of
decision-making capacity and a self-report questionnaire assessing symptoms of anxiety and
depression. The neuropsychological test battery included the following domains and
measures:

1. Premorbid intellectual functioning (Wide Range Achievement Test - 3; WRAT-3;
reading subtest; estimated premorbid verbal IQ) (24)

2. Global cognitive functioning (Mini Mental State Examination; MMSE; total
correct) (15)

3. Attention and working memory (Wechsler Adult Intelligence Scale – III; WAIS-III;
Digit Span total correct Scaled Score) (25)

4. Verbal learning (Hopkins Verbal Learning Test – Revised; HVLT-R; total
immediate recall T-score) (26)

5. Verbal memory (HVLT-R; total delayed recall T-score) (26)

6. Verbal reasoning (Delis-Kaplan Executive Functioning System; DKEFS; Word
Context Test total consecutively correct Scaled Score) (27)

7. Verbal fluency (Controlled Oral Word Association Test; COWAT; FAS total
correct T-score and animals total correct T-score) (28–29)

Psychiatric symptom severity was measured with the Hospital Anxiety and Depression Scale
(HADS; total anxiety score and total depression score) (30), which has been validated in
palliative care populations (31).

Decision-making capacity was measured with a modified version of the UCSD Brief
Assessment of Capacity to Consent (UBACC) (32). The UBACC was originally developed
for assessment of capacity to consent to research participation, but for the present study we
modified the item content as appropriate for a treatment consent context (see Appendix A).
Also, whereas the original UBACC is tailored to a decision specific to the individual, in the
present study we used a standardized hypothetical but ecologically valid and relevant
treatment scenario for all subjects: a patient with an advanced, life-threatening illness and
pneumonia who must decide whether or not to be treated with antibiotics. The resulting
“UBACC-T” was reviewed and piloted by the research team to assess acceptability and
readability to interviewees, and then revised accordingly. Following presentation of the
hypothetical scenario each patient was interviewed with the UBACC-T, consisting of ten
questions worth 19 points: two points were awarded for a plausible answer, one point was
awarded for a partially plausible answer, and zero points were awarded for a non-plausible
answer, except for one question which was awarded only a one or a zero. To minimize the
effect of recall on performance on this scale, the participant silently read the scenario as the
examiner read it aloud and was permitted to refer to the printed vignette while answering
questions.

Data Analyses
All variables were normally distributed. T-scores were scaled such that a score of 50 and a
standard deviation of 10 characterized the normal population, and higher scores indicated
better performance. Similarly, scaled scores were scaled such that a score of 10 and a
standard deviation of three characterized the normal population, and higher scores indicated
better performance. To enable comparisons between testing sites, demographic, clinical, and
neuropsychological features of the inpatient and homecare groups were analyzed with t-tests
for independent samples and chi-square tests. A frequency count yielded the number of
participants with “significant cognitive impairment,” which was defined using a portion of
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the DSM-IV-TR (23) criteria for dementia: “multiple cognitive deficits that include memory
impairment and at least one of the following cognitive disturbances: aphasia, apraxia,
agnosia, or a disturbance in executive functioning” (page 148). For this study, ‘impairment’
was defined as a t-score lower than 40 or a scaled score lower than seven in a measured
domain; participants were considered to have “significant cognitive impairment” if they
were impaired in verbal memory and at least one other measured domain. To investigate
whether medications affected cognitive performance, the total amount of any opiate, steroid,
or benzodiazepine received over the 48 hours prior to testing for each inpatient subject was
obtained from the medicine administration record and converted to total dosage equivalents
(mg) of morphine (n=36), dexamethasone (n=27), and lorazepam (n=13). Medication data
was not available from homecare patient records. Pearson correlations examined the
relationships between total dosage equivalent received of each of the three medication
classes over 48 hours prior to testing and performance on neuropsychological and decisional
capacity measures.

Differences between participants who met the criteria for “significant cognitive impairment”
and those who did not were analyzed with t-tests for independent samples and chi-square
tests. Equal variances were not assumed for any t-test comparison in which Levene’s test for
equality of variances was significant. To estimate the magnitude of effects, Cohen’s d effect
sizes were calculated comparing the group that met criteria for significant cognitive
impairment and the group that did not on neuropsychological test performance (.20=small
effect; .50=medium effect; .80=large effect) (33).

Pearson correlations were calculated to investigate the relationship between decision-making
capacity and neuropsychological performance, followed by separate hierarchical linear
regressions including each significant correlate as a predictor. Because education, minority
ethnicity, and testing site were found to be significantly related to decisional capacity, these
three variables were entered in step 1 of the regression, followed by the neuropsychological
variable in step 2. Alpha for significance was set at 0.05 and all tests were two-tailed. Data
were analyzed using PASW Statistics for Windows (Version 18).

RESULTS
Between 2006 and 2010, 4732 patients were screened; 4377 were not eligible and 242 were
not interested in participating. The most common reasons for exclusion were altered mental
status due to imminent death (50%), history of stroke or seizures (14%), inability to sustain
wakefulness/verbal unresponsiveness (10%), or diagnosed dementia (10%). Cognitive
performance for inpatient and homecare patients is presented in Table 1. Participants in both
groups demonstrated average premorbid verbal intellectual functioning but were mildly
impaired on a measure of verbal memory; both groups also reported “minimal” anxiety and
depression as measured by the HADS. Inpatients were significantly older, more likely to be
of minority ethnicity, and more likely to be married than homecare participants, and they
lived significantly fewer days between testing and death; inpatients also performed
significantly worse in virtually all measured cognitive domains (Table 1). Despite numerous
differences in cognitive performance, these groups did not differ in rates of significant
cognitive impairment (Table 1). Therefore, the groups were combined for the remaining
analyses. Fifty-nine participants, 54%, (33 inpatient; 26 homecare) were found to have
significant cognitive impairment (i.e., impairment in memory and at least one other
cognitive domain). Opiate (morphine) and steroid (dexamethasone) dose equivalents were
not significantly related to performance on any measure; for the small number of inpatients
who were administered benzodiazepine, higher benzodiazepine (lorazepam) dose was
significantly associated with better verbal fluency (COWAT animals t-score; n=13; r=.70;
p=.008).
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No demographic or clinical differences, including medication dosage, were found between
participants with and without significant cognitive impairment (Table 2). Although
participants with significant cognitive impairment had statistically significantly lower
premorbid IQ, their mean score was solidly in the average range and the difference between
the groups was only 4 IQ points. Therefore, neuropsychological differences between the two
groups are not likely to be due to pre-existing differences in verbal intelligence. Those with
significant cognitive impairment performed significantly worse than those without such
impairment on all neuropsychological measures, with effect sizes ranging from medium
(0.43) to very large (2.70; all ps ≤ 0.05; see Table 2). Mean performance on the UBACC-T
significantly differed between these groups, though the difference in scores was only about
two points (p<0.001; d=0.90; Table 2).

Pearson correlations and hierarchical linear regressions examining the relationship between
decision-making and demographic features as well as cognitive abilities demonstrated that
worse performance on the UBACC-T was significantly correlated with less education (n=88;
r=.35; p=.001), minority ethnicity (minority M=11.14; SD=3.49; Non-hispanic Caucasian
M=15.49; SD=2.58; t=4.17; df=86; p<.001), and inpatient status (inpatient M=13.85;
SD=3.47; homecare M=15.93; SD=2.15; t=−3.10; df=46.93; p=.003). After first accounting
for variance attributable to education, ethnicity, and inpatient/outpatient status by forced
entry into the model, global cognitive functioning, verbal learning, verbal memory, verbal
reasoning, and verbal (semantic) fluency significantly predicted decision-making capacity
(Table 3).

DISCUSSION
This study evaluated important and understudied factors in hospice care: cognition and
decision-making capacity in patients receiving hospice care and who had no chart diagnosis
of a cognitive disorder and no clinically obvious cognitive impairment (e.g., disorientation,
incoherence, unresponsiveness). In general, it appears that patients receiving inpatient care
are more cognitively impaired than their homecare counterparts, possibly because they are
nearer to death or very ill with symptoms that may have interfered with cognition. As
hypothesized, however, these results indicate that regardless of inpatient/outpatient status,
more than half (54%) of hospice patients with no known or obvious cognitive impairment
nonetheless manifest significant impairments in a variety of cognitive domains. The results
also suggest that this cognitive impairment may not be attributable to mere medication
effects, as there was no significant relationship between opiate/steroid medication dosage
and neuropsychological performance, at least in patients receiving inpatient hospice care.

With regard to the relationship between neuropsychological performance and decisional
capacity, participants with significant cognitive impairment performed significantly worse
on the decision-making measure than those without such impairment. In addition, these
results suggest that performance on measures of general cognitive function, verbal learning,
verbal memory, verbal reasoning, and verbal (semantic) fluency predict decision-making
capacity.

These findings are consistent with previous research indicating high rates of cognitive
impairment in the palliative care population (1). It appears that, consistent with the
published literature (5–9), the sources of cognitive impairment in hospice patients are
numerous and could be cumulative as the illness advances. In addition, the results from this
larger sample (which includes participants from our previous published results) indicate a
greater frequency of cognitive impairment than those reported previously (4). Our results
also extend previous findings that verbal abilities predict decisional capacity (14), as verbal
learning, verbal memory, verbal reasoning, and verbal fluency were among the significant
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predictors of decisional capacity. It should be noted that only a small percentage of those
screened met inclusion criteria for the study, indicating that a large proportion of hospice
patients have a clinical presentation that interferes with research participation and testing.
Thus, the overwhelming majority of patients receiving hospice care have clinically obvious
and/or documented cognitive impairments. These clinical features likely translate to lack of
decision-making capacity, such that this study seriously underestimates the prevalence of
diminished cognitive ability and decisional capacity in all patients receiving hospice care.

Limitations of the study include lack of longitudinal information regarding cognitive decline
and its impact on psychosocial functioning, which precluded formal diagnoses of dementia
or other cognitive disorders for participants who demonstrated significant cognitive
impairment. Further investigations are needed to yield more precise diagnoses. In addition,
our criteria for significant cognitive impairment may have excluded those with more subtle,
subclinical cognitive dysfunction. However, the correlational analysis of cognitive
performance and decisional capacity incorporated all levels of performance and would have
captured this subclinical cognitive impairment that could affect decision-making ability.
Although we explored a number of factors hypothesized to contribute to impaired cognition
(e.g., medication, psychiatric symptoms), the negative findings suggest that there are other
contributing factors that were not measured, including sequelae of the advanced illness
itself. Further, the measure for decisional capacity, the UBACC-T, is a newly developed
instrument and its psychometric properties are not yet established; our results should
therefore be interpreted with caution as the UBACC-T is not a validated instrument. Follow-
up studies should include examination of the reliability and validity of the UBACC-T, and
perhaps include a known valid instrument for decision-making to assess concurrent validity
(e.g., the MacArthur Competence Assessment Tool – Treatment; MacCAT-T) (34). Also,
the scenario presented in the UBACC-T was hypothetical (albeit relevant), so it may not
fully generalize to real-world decisions in which patients are invested and likely to pay close
attention. Despite these limitations, this study augments the existing literature on cognitive
ability and decision-making capacity in patients receiving hospice care. Participants were
selected through rigid adherence to exclusion criteria in an effort to create the most
cognitively “normal” appearing sample possible based on clinical judgment via usual
hospice care. Although the vast majority of screened patients were excluded, these results
indicate that of those who would likely be considered cognitively intact based on clinical
impression, over half exhibit significant cognitive impairment.

Because a large proportion of this sample demonstrated cognitive impairment and these
deficits were found to be related to poorer decisional capacity, there may be implications for
treatment. Greater attention could be paid to cognition in hospice patients, including
impairment in verbal abilities (learning, memory, reasoning, fluency) that could contribute
to poor communication among patients, providers, and family members, as well as impaired
understanding or reasoning related to treatment decisions, including medication or other
treatment adherence. Clinicians should be cognizant of the strong potential for impaired
cognition and decision-making capacity, particularly in patients who otherwise appear
intact. Assessing capacity can be done at the bedside with or without structured instruments,
but needs to be considered especially when high stakes decisions are at hand. Clinicians can
identify patients at risk for impaired decision-making and ameliorate impaired capacity
when possible. Ensuring that family or other interested parties are enlisted to help in
decision-making is a good option, especially early in the illness trajectory. Previous research
has demonstrated that more than 75% and perhaps greater than 90% of patients near the end
of life want a family member to help them make decisions with the doctor about their care
(35–36). Many clinicians favor advance care planning because it facilitates discussion of end
of life issues between patients, physicians, and caregivers, and provides an opportunity to
respect a patient’s predetermined wishes even if the patient lacks decision-making capacity
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at some point in the future (37). Advance care planning may also decrease stress in the
surrogate decision maker (38), however, many individuals with cognitive impairment still do
not complete advance care planning, raising the possibility that patients and families need
more information or counseling related to understanding the goal of advance directives and
the options they provide (39).

Patients who have difficulty understanding or appreciating information may benefit from
brief interventions like multiple learning trials and summaries of information, receiving
information through multiple methods (e.g. hearing, seeing), and being provided ample time
and opportunity to paraphrase what was explained and to review information again (40).
Further research on methods to improve the identification of cognitive and decisional
impairments at the end of life are needed, as the stakes of advanced, life-threatening
illnesses for an individual, their family, and society in general can be immense. Armed with
the knowledge that hospice patients often exhibit cognitive deficits and that such deficits
could contribute to impaired decisional capacity, palliative care clinicians can initiate
interventions to improve cognitive function and/or decisional capacity to enhance end of life
communication and outcomes for both patients and families.
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Appendix A. UCSD Brief Assessment for Capacity to Consent to Treatment
This is completely hypothetical (imaginary).

Imagine you have a good friend named Pat. Pat has a terminal illness and is receiving
hospice care at her home. Her doctors think she has several weeks to several months to live.
She would like to stay at home until she dies. It is difficult for Pat to swallow food or fluids.

Pat has had a lung infection (pneumonia) several times, and has been diagnosed with
pneumonia again. She wants your advice. Pat needs to decide whether she should take
antibiotics to treat the pneumonia or not.

Pat says that when she gets pneumonia, she coughs up phlegm, feels short of breath, and
feels confused.

If Pat DOES take the antibiotics, the doctors say that there is about a 50% (1 in 2) chance
that her lung infection will get better.

The antibiotics might help Pat live longer, but will not change the fact she has a terminal
illness. More than 10% of people (1 in 10) treated with antibiotics get bad diarrhea and
stomach cramps. The antibiotic pills are large and would have to be swallowed twice a day
with a large glass of water for two weeks.

If she does NOT take the antibiotics, she might die from the pneumonia.

Pat asks you, should she take the antibiotics?
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Modified UCSD Brief Assessment for Capacity to Consent (UBACC-T)
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