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Abstract

IMPORTANCE—Freedom from symptoms is an important determinant of a good death, but little
is known about symptom occurrence during the last year of life.

OBJECTIVE—To evaluate the monthly occurrence of physical and psychological symptoms
leading to restrictions in daily activities (ie, restricting symptoms) among older persons during the
last year of life and to determine the associations of demographic and clinical factors with
symptom occurrence.

DESIGN, SETTING, AND PARTICIPANTS—Prospective cohort study. Comprehensive
assessments were completed every 18 months, and monthly interviews were conducted to assess
the presence of restricting symptoms. Of 1002 nondisabled community-dwelling individuals 70
years or older in greater New Haven, Connecticut, eligible to participate, 754 agreed and were
enrolled between 1998 and 1999.

MAIN OUTCOMES AND MEASURES—The primary outcome was the monthly occurrence of
restricting symptoms as a dichotomous outcome. The monthly mean count of restricting symptoms
was a secondary outcome.
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RESULTS—Among the 491 participants who died after their first interview and before June 30,
2011, mean age at death was 85.8 years, 61.9% were women, and 9.0% were nonwhite. The mean
number of comorbid conditions was 2.4, and 73.1% had multimorbidity. The monthly occurrence
of restricting symptoms was fairly constant from 12 months before death (20.4%) until 5 months
before death (27.4%), when it began to increase rapidly, reaching 57.2% in the month before
death. In multivariable analysis, age younger than 85 years (odds ratio [OR], 1.30 [95% ClI, 1.07-
1.57]), multimorbidity (OR, 1.38 [95% CI, 1.09-1.75]), and proximity to time of death (OR, 1.14
per month [95% CI, 1.11-1.16]) were significantly associated with the monthly occurrence of
restricting symptoms. Participants who died of cancer had higher monthly symptom occurrence
(OR, 1.80 [95% ClI, 1.03-3.14]) than participants who died of sudden death, although this
difference was only marginally significant (P = .04). Symptom burden did not otherwise differ
substantially according to condition leading to death.

CONCLUSIONS AND RELEVANCE—Restricting symptoms are common during the last year
of life, increasing substantially approximately 5 months before death. Our results highlight the
importance of assessing and managing symptoms in older patients, particularly those with
multimorbidity.

Freedom from symptoms is consistently identified by seriously ill persons, their family
members, and clinicians as an important determinant of a good death.! Despite the clinical
relevance of end-of-life symptoms, scant data are available about their occurrence or
determinants. Symptom occurrence is assumed to increase during the final stages of life on
the basis of studies demonstrating a high burden of symptoms in moribund patients.? Studies
that have observed patients longitudinally have focused on select clinical populations, such
as seriously ill, hospitalized patients, patients with cancer,* or those in hospice.> Relatively
little is known, however, about the evolution of symptom occurrence in the final months of
life among a diverse group of older persons. This information could be used to help guide
efforts to improve end-of-life care.

To address this gap in knowledge, we examined symptoms that led to restrictions in daily
activities among older persons during the last year of life, hereafter referred to as restricting
symptoms. Recognizing that symptoms can range in severity and duration from mild and
fleeting to severe and longer lasting, we chose to focus on symptoms leading to restricted
activity because they are more likely to be of importance to patients and caregivers.
Participants were enrolled in a community-based, longitudinal study that included monthly
assessments of a diverse array of physical and psychological symptoms. We examined the
occurrence of restricting symptoms during the last year of life and evaluated associations
between demographic and clinical characteristics and the monthly occurrence of these
symptoms. We were particularly interested in the relationship between conditions leading to
death and symptom burden, given differential use of hospice and palliative care services by
terminal condition.
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Study Population

Participants were drawn from an ongoing longitudinal study, previously described in detail
involving 754 older persons. Eligible participants were community-dwelling, nondisabled,
and at least 70 years old at the time of enrollment. Exclusion criteria were substantial
cognitive impairment with no available proxy, life expectancy less than 12 months (at the
time of eligibility assessment), plans to move out of the area, or inability to speak English.
Of the 1002 persons eligible for the study, 754 agreed to participate and were enrolled
between 1998 and 1999. Of these, 20 dropped out of the study, 2 died before their first
monthly interview, and 491 others, comprising the current analytic sample, subsequently
died through June 30, 2011. The research protocol was approved by the Yale Human
Investigation Committee.

Data Collection

Comprehensive home-based assessments were completed at baseline and subsequently at
18-month intervals, and telephone interviews were completed monthly. The completion rate
of monthly interviews in the last year of life was 98.6%. Because 23 deaths occurred in the
first year, the mean (SD) duration of follow-up was 11.8 (1.3) months. During the
comprehensive assessments, data were collected on demographic characteristics, cognitive
impairment (defined as a Folstein Mini—-Mental State’ examination score <20), and the
presence of 9 self-reported, physician-diagnosed comorbid conditions, including
hypertension, myocardial infarction, heart failure, stroke, cancer, diabetes mellitus, hip
fracture, arthritis, and chronic lung disease. For descriptive purposes and to fulfill federal
regulations regarding the inclusion of minority participants in studies funded by the US
National Institutes of Health, participants were asked to identify their race and ethnicity.
Consistent with prior work,8° multimorbidity was defined as the presence of 2 or more
comorbid conditions. During monthly telephone interviews, data were collected on
restricting symptoms. Deaths were ascertained from the next of kin or another
knowledgeable person, as well as review of obituaries.

When participants were too ill to complete the monthly interviews, proxy data were obtained
using a standard protocol.10 We required that proxies were cognitively intact and lived with
the participant or saw the participant regularly. Of the 5776 monthly interviews during the
last year of life, 42.2% were completed by proxies. The use of proxies increased as death
approached, with 34.8% and 68.3% of the interviews completed by proxies 12 months and 1
month prior to death, respectively. To determine the accuracy of proxy reports, we
conducted interviews with 20 participants and their designated proxies (separately) for 6
months and compared their responses to questions assessing the occurrence of restricted
activity. Concordance was substantial, with k¥ = 0.66 (95% CI, 0.50-0.83).

Assessment of Restricting Symptoms

During the monthly interviews, the occurrence of restricting symptoms was ascertained
using a standard protocol described previously.® First, participants were asked 2 questions
related to restricted activity: “Since we last talked, have you stayed in bed for at least half a
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day due to an illness, injury, or other problem?” and “Since we last talked, have you cut
down on your usual activities due to an illness, injury, or other problem?” Second, if
participants answered “yes” to either of these questions, they were asked whether they had
developed any of 24 prespecified symptoms and problems since the last interview.11-14
Third, immediately after each “yes” response to a specific symptom or problem, participants
were asked, “Did this cause you to stay in bed for at least half a day or to cut down on your
usual activities?” During pilot testing among 20 persons, we found that the test-retest
reliability (mean time between assessments, 4.1 days) of this protocol was high, with of k
0.90 for the presence or absence of restricted activity and of x 0.75 or greater for the
presence or absence of all restricting symptoms. The present analysis focused on the
occurrence of 15 restricting symptoms, including fatigue; dizziness or unsteadiness; memory
or thinking problem; swelling in feet or ankles; cold or influenza symptoms;
musculoskeletal pain; shortness of breath; depression; anxiety; poor eyesight; arm or leg
weakness; nausea, vomiting, or diarrhea (ascertained through a single question); urinary
problems; difficulty sleeping; and chest pain or tightness. The primary outcome was the
monthly occurrence of restricting symptoms as a dichotomous outcome. We also considered
the monthly mean count of restricting symptoms as a secondary outcome.

Classification of Conditions Leading to Death

To classify conditions leading to death, we used a previously described protocol1>:16 that
included 6 categories: cancer, advanced dementia, organ failure, frailty, sudden death, and
other conditions. Information about these terminal conditions was obtained from death
certificates coded by a certified nosologist and from the comprehensive assessment
immediately preceding death. To enhance the specificity of information obtained from death
certificates, we required that terminal conditions appear as the immediate or underlying
cause of death. Each decedent was assigned a single condition leading to death using a
previously described hierarchy, ie, from cancer to advanced dementia to organ failure to
frailty to sudden death.1516

Statistical Analysis

Using information from the comprehensive assessment immediately preceding the study
period (ie, last year of life), demographic and clinical characteristics were compared
between decedents who experienced restricting symptoms during the last year of life and
those who did not. Monthly occurrence of each specific symptom was calculated by dividing
the number of persons with that symptom in each month by the total number of persons
reporting in that same month. We calculated monthly occurrence of 1 or more restricting
symptoms by dividing the number of participants with at least 1 restricting symptom in a
given month by the number of participants interviewed in that same month. This monthly
occurrence of restricting symptoms was plotted across the last 12 months of life using
spline-based interpolation.

To evaluate the primary outcome, ie, monthly occurrence of restricting symptoms as a
dichotomous variable, we used logistic regression with generalized estimating equations to
adjust for repeated measurements. The logistic model evaluated the multivariable
associations between the independent variables and monthly occurrence of 1 or more
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restricting symptoms using odds ratios (ORs). Odds ratios indicate the adjusted odds of
restricting symptoms in participants with each risk factor compared with those without the
risk factor. The independent variables considered were age, sex, race, educational
attainment, multimorbidity, time (in months) prior to death, cognitive impairment, and
condition leading to death. Although the primary objective was to evaluate the occurrence of
1 or more restricting symptoms during the last year of life, we also examined the monthly
mean count of restricting symptoms. A Poisson model based on generalized estimating
equations was used to evaluate this secondary outcome with the same covariates used in the
logistic regression model.

The monthly occurrence of participants who had at least 1 restricting symptom was also
plotted for each of the conditions leading to death. Because visual inspection of the graphs
depicting the occurrence of 1 or more restricting symptoms indicated a notable change in
slope closer to the time of death, we fit a Bayesian linear change-point regression model that
estimated time prior to death when the slopes changed statistically, and the corresponding
95% credible intervals (the Bayesian counterpart of confidence intervals). The Bayesian
approach assumes that the change-point time is an unknown parameter to be estimated, in
contrast to the traditional approach, which chooses the change-point time that yields the best
model fit.1” P < .05 (2-tailed) was considered statistically significant. All analyses were
performed using SAS, version 9.3 (SAS Institute),18 and graphs were produced with R,
version 2.14.2 (R Foundation for Statistical Computing).19

The characteristics of the study population are shown in Table 1. The mean age was 85.8
years, nearly two-thirds of the sample were female, and 9.0% were nonwhite.
Approximately two-thirds had completed at least high school, the mean number of comorbid
conditions was 2.4, and nearly three-quarters of the sample had multimorbidity. The most
common condition leading to death was frailty (28.1%), followed by organ failure (20.8%)
and cancer (18.5%). Sudden death was relatively rare (2.9%). The characteristics of
decedents with and without restricting symptoms were generally quite similar, with the
exception of nhonwhite race, cancer, and heart failure, which were more common in the
group with symptoms.

The monthly occurrence of each symptom during the last year of life is shown in Figure 1.
The occurrence of all symptoms increased during the study period, most notably beginning 5
months before death. Relative to the other symptoms considered, poor eyesight increased
modestly (from 3.0% 12 months before death to 4.8% in the month before death). Fatigue
was the most common symptom throughout the study period, followed by musculoskeletal
pain, dizziness or unsteadiness, and shortness of breath.

As depicted in Figure 2, the monthly occurrence of 1 or more restricting symptoms was
fairly constant from 12 months prior to death (20.4%) until approximately 5 months prior to
death (27.4%), when it began to increase rapidly, reaching 57.2% in the month prior to
death. According to the Bayesian change-point model, the time at which the slope rose was
5.2 months before death, with a 95% credible interval of 3.1 to 8.7 months.
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Figure 3 plots the monthly occurrence of 1 or more restricting symptoms stratified by the
condition leading to death. Participants who died of cancer generally had the highest
occurrence of restricting symptoms, but the patterns were otherwise similar across the
decedent groups. According to the Bayesian change-point models, the time at which the
slopes rose ranged from 4.7 months before death (for “other conditions™) to 5.8 months
before death (for dementia), with credible intervals overlapping by at least 90% in all cases
(data not reported), indicating that they were not significantly different from one another. In
the month prior to death, the occurrence of restricting symptoms exceeded 50% for all
decedent groups.

Table 2 provides the multivariable associations between the demographic and clinical
characteristics and the monthly occurrence of at least 1 restricting symptom during the last
year of life. Younger age (odds ratio [OR], 1.30 [95% CI, 1.07-1.57]), multimorbidity (OR,
1.38 [95% CI, 1.09-1.75]), and greater proximity to the time of death (OR, 1.14 per month
[95% CI, 1.11-1.16]) were significantly associated with the monthly occurrence of 1 or
more restricting symptoms. When the analysis was performed with sudden death used as the
reference category, only participants who died of cancer had a significantly higher rate of
monthly occurrence of at least 1 restricting symptom (OR, 1.80 [95% Cl, 1.03-3.14]),
although this difference was only marginally significant (P = .04).

The mean (SD) count of restricting symptoms also rose as the time of death approached,
from 4.0 (2.2) restricting symptoms 12 months prior to death to 5.0 (2.6) in the month prior
to death. In the multivariable Poisson analysis, multimorbidity (RR, 1.39 [95% ClI, 1.12—
1.74]) and greater proximity to the time of death (RR, 1.12 per month [95% CI, 1.10-1.14])
were significantly associated with mean number of restricting symptoms. There were no
significant differences in the mean count of symptoms according to the condition leading to
death.

Discussion

In this prospective study, we found that restricting symptoms were common among older
persons during the last year of life, being experienced by nearly half of all decedents in the
month before death. The monthly occurrence of restricting symptoms was relatively
constant until 5 months prior to death, at which time it increased steadily until the last month
of life. Several factors were associated with symptom occurrence, including age less than 85
years, multimorbidity, proximity to time of death, and death of cancer. Our results highlight
the need to integrate symptom assessment and management into the routine care of older
persons with comorbid illness, particularly those with multimorbidity.

Despite the importance of minimizing symptoms at the end of life, to our knowledge, ours is
the first large-scale study with frequent, serial assessments of symptoms among the same
group of decedents. Reassessing the presence of symptoms at monthly intervals enhances
the likelihood that our findings accurately depict temporal trends over the last year of life.
Our study has several additional strengths, including low rates of missing data and losses to
follow-up. The validity of our results is further strengthened by the high reliability of our
symptom assessments. Our focus on symptoms leading to restricted activity enhances the
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clinical relevance of our findings because proper management of these symptoms may
substantially improve physical function and quality of life while reducing caregiver burden.

Whereas the assessment of pain has been the focus of much attention in previous
research20-22 and in clinical practice standards,?3 we evaluated a broad range of physical
and psychological symptoms that are common, and potentially treatable, among seriously ill
older persons. The most common symptom experienced was fatigue, followed by
musculoskeletal pain, dizziness, and shortness of breath. Although fatigue and dizziness
may be viewed as inevitable consequences of aging and illness, there are a number of
treatable causes, including hypothyroidism, anemia, and polypharmacy. Therapeutic
decisions in older persons must be premised on a careful consideration of risks vs benefits.
In the case of potent analgesics (such as narcotics) to alleviate restricting pain, the potential
risks are particularly serious, including confusion and falls, but judicious use may improve
overall physical function in many cases. Adding to the complexity, physical symptoms such
as pain and dyspnea reflect not only pathophysiologic derangements but also the individual
patient’s experience of the resulting physical sensation.24 Prior research has shown that
dyspnea in patients with heart failure is significantly affected by depression and by patients’
perceived control over their condition.?® The high rates of restricting depression and anxiety
in the last year of life (up to 27.4% and 23.0%, respectively) in our sample further suggest
that increased screening and treatment of these conditions is warranted.

Consistent with previous studies, 2926 we found few differences in symptom burden
according to condition leading to death. Participants who died of cancer had higher monthly
symptom occurrence, but the mean number of symptoms experienced was the same across
all conditions leading to death. These findings suggest that a focus on symptom management
should be standard in the care of all seriously ill older persons. The challenges of precise
prognostication regarding life expectancy represent a major barrier to more widespread use
of hospice care, which is predicated on patients having a relatively short life expectancy.

In contrast to hospice, palliative care focuses on providing relief from the symptoms and
stress of any serious illness irrespective of life expectancy or diagnosis (eg, cancer vs
noncancer). The primary goal is to improve quality of life for both the patient and the
family, and palliative care can be provided concurrently with curative treatment.2” Notably,
among the demographic and clinical characteristics considered in our analyses,
multimorbidity had one of the strongest associations with symptom occurrence. Our results
highlight the need for palliative services for older persons, particularly in the context of
multimorbidity. This need is underscored by previous work that demonstrates a high burden
of symptoms among a nondecedent cohort of older adults.28

Restricting symptoms were less common among persons aged 85 years or older, consistent
with previous end-of-life studies that have reported decreasing occurrence of serious
symptoms with advancing age.2%-22 This finding may reflect greater focus on symptom
management in the oldest old, in accordance with goals of care. Although it is possible that
reporting of symptoms was compromised in this group, the presence of cognitive
impairment was not associated with symptom occurrence.

JAMA Intern Med. Author manuscript; available in PMC 2014 June 02.
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There are several issues that should be considered when interpreting our results. First, given
the high prevalence of multimorbidity, the identification of a single condition leading to
death may be an oversimplification. Second, because participants were members of a single
health plan in a small urban area, our results may not be generalizable to older persons in
other settings. However, the demographic characteristics of our cohort are similar to those of
the US population as a whole, with the exception of race or ethnicity.1? Third, persons with
disability (N = 244) or limited life expectancy at the time of eligibility assessment (N = 3)
were not included in the parent study. Although the mortality rate (68%) during the 13-year
study period was high, it is possible that the inclusion of these persons with poor prognosis
would have altered our findings. Fourth, an increasing proportion of interviews were
completed by proxy respondents as death approached. Although we found substantial
agreement between participants’ and proxies’ reports of activity restriction, it is possible that
proxies may underreport or overreport symptoms leading to restricted activity at the end of
life. However, the inclusion of proxy reports mirrors clinical reality because clinicians must
often rely on caregivers to provide information about symptoms in older persons at the end
of life when they are unable to verbally communicate themselves. Fifth, we did not have
information about treatment of symptoms, so it is not possible to discern whether our
findings represent underdiagnosis or undertreatment of restricting symptoms. Sixth,
although we refer to inclusion of “15 restricting symptoms,” some are actually groups of
symptoms. Seventh, because only symptoms leading to restricted activity were ascertained,
the overall burden of symptoms in the last year of life was likely underestimated. Finally,
whereas prior work has highlighted limitations in the use of the retrospective study design in
studying end-of-life care,2® our objective was not to critique care delivered in the last year of
life. Furthermore, given the uncertainties of prognostication for life expectancy,
retrospective assessments of decedents remain an important methodology for examining
end-of-life experiences.30

In conclusion, symptoms that lead to restrictions in daily activities are common at the end of
life, with notable increases beginning in the last 5 months prior to death. Given the
challenges to precise prognostication regarding life expectancy in clinical practice, our
results highlight the importance of assessing and managing symptoms in all older patients
with comorbid illness, particularly those with multimorbidity, even when they are not
clearly at the end of life. Expanded use of palliative care services in such patients may
improve their function and quality of life and reduce caregiver burden.
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Figure 1. Occurrence of Each Restricting Symptom in theLast Year of Life
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Monthly occurrence of each specific symptom was calculated by dividing the number of
participants in each month with that symptom by the total number of participants reporting

in that same month. The 15 symptoms were divided among 3 panels to enhance visual

clarity.
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Figure 2. Monthly Occurrence of 1 or More Restricting Symptomsin theLast Year of Life
Monthly occurrence was calculated by dividing the number of participants with 1 or more

restricting symptoms in that month by the number interviewed in the same month. Bars
denote 1 standard error around mean values.
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Figure 3. Monthly Occurrence of 1 or More Restricting Symptomsin theLast Year of Life by
Condition Leading to Death

Monthly occurrence was calculated for each condition leading to death by dividing the
number of participants with 1 or more restricting symptoms in that month by the number
interviewed in that month.
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Table 1
Characteristics of Decedents
Restricting Symptoms (n = No Restricting Symptoms (n =
Characterigtic® Overall (n =491) 281) 210) P Value?
Age, mean (SD), y 85.8 (5.9) 85.6 (5.8) 86.0 (6.1)
Age <85y, No. (%) 199 (40.5) 119 (42.3) 80 (38.1) 34
Female sex, No. (%) 304 (61.9) 175 (62.3) 129 (61.4) 85
Nonwhite race,€ No. (%) 44 (9.0) 33(11.7) 11(5.2) 01
Education <12y, No. (%) 168 (34.2) 96 (34.2) 72 (34.3) 98
Cognitive impairment,d No. (%) 100 (20.4) 54 (19.2) 46 (21.9) 46
Individual comorbid conditions, No. (%)
Hypertension 310 (63.1) 173 (61.6) 137 (65.2) 40
Arthritis 220 (44.8) 135 (48.0) 85 (40.5) 10
Myocardial infarction 119 (24.2) 65 (23.1) 54 (25.7) .51
Diabetes mellitus 117 (23.8) 65 (23.1) 52 (24.8) .68
Lung disease 117 (23.8) 74 (26.3) 43 (20.5) 13
Cancer 111 (22.6) 74 (26.3) 37 (17.6) .02
Heart failure 76 (15.5) 53 (18.9) 23 (11.0) 02
Stroke 76 (15.5) 39 (13.9) 37 (17.6) 26
Hip fracture 51 (10.4) 29 (10.3) 22 (10.5) 95
Comorbid conditions, No., mean (SD) 2.4 (1.3) 25(1.3) 23(1.9) 14
Multimorbidity,€ No. (%) 359 (73.1) 214 (76.2) 145 (69.1) .08
Conditions leading to death, No. (%)
Frailty 138 (28.1) 75 (26.7) 63 (30.0) 42
Organ failure 102 (20.8) 61 (21.7) 41 (19.5) 56
Cancer 91 (18.5) 55 (19.6) 36 (17.1) 49
Advanced dementia 79 (16.1) 42 (14.9) 37 (17.6) 43
Other 67 (13.7) 39 (13.9) 28 (13.3) 86
Sudden death 14 (2.9) 9(3.2) 5(2.4) .59

aCharacteristics were determined during the most proximate comprehensive assessment prior to death.
bP values were calculated from the t test for continuous age and XZ statistic for all others.

CRace was self-reported; nonwhite category included Hispanics.

dCognitive impairment was defined as a Folstein Mini-Mental State examination score of less than 20.

e . . ] . .
Multimorbidity was defined as the presence of at least 2 comorbid conditions.
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Multivariable Associations With Occurrence of Restricting Symptoms?2

Characterigtic? OddsRatio (95% Cl)  py/guet
Age <85y 1.30 (1.07-1.57) .009
Female sex 1.16 (0.96-1.39) 12
Nonwhite raced 1.28 (0.97-1.70) 08
Education <12y 1.05 (0.86-1.28) .64
Multimorbidity 1.38 (1.09-1.75) .008
Month in last year of life 1.14 (1.11-1.16) <.001
Cognitive impairment® 1.06 (0.76-1.47) 74
Conditions leading to deathf
Cancer 1.80 (1.03-3.14) .04
Dementia 1.34 (0.74-2.41) .34
Frailty 1.51 (0.87-2.61) 14
Organ failure 1.70 (0.98-2.95) .06
Other 1.37 (0.78-2.41) 27

Table 2

Page 15

aAII variables shown in this table have been dichotomized, except for month in last year of life, which was considered as a continuous variable,
with increasing proximity to time of death associated with increased risk of occurrence of restricting symptoms, which were defined as 1 or more
of the following 15 symptoms: fatigue; dizziness or unsteadiness; memory or thinking problem; swelling in feet or ankles; cold or influenza
symptoms; musculoskeletal pain; shortness of breath; depression; anxiety; poor eyesight; arm or leg weakness; nausea, vomiting, or diarrhea;
urinary problems; difficulty sleeping; and chest pain or tightness.

Characteristics were determined during the most proximate comprehensive assessment prior to death.

All P values are from logistic regression with generalized estimating equations in SAS Proc Genmod.

d . . . .
Race was self-reported; nonwhite category included Hispanics.

e L ; Lo o
Cognitive impairment was defined as a Folstein Mini-Mental State examination score of less than 20.

fParticipants dying of sudden death were considered the referent category.
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