1duosnue Joyiny 1duosnuep Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Author manuscript
Ann Intern Med. Author manuscript; available in PMC 2015 August 03.

-, HHS Public Access
«

Published in final edited form as:
Ann Intern Med. 2015 February 3; 162(3): 175-183. doi:10.7326/M13-1609.

Symptom trends in the last year of life, 1998-2010: A cohort
study

Adam E. Singer, MPhill2, Daniella Meeker, PhD, MS3, Joan M. Teno, MD, MS#, Joanne
Lynn, MD, MA, MS®, June R. Lunney, PhD, RNS, and Karl A. Lorenz, MD, MSHS":2:3

lpardee RAND Graduate School, RAND Corporation, Santa Monica, California 2David Geffen
School of Medicine, University of California at Los Angeles, Los Angeles, California SRAND
Corporation, Santa Monica, California *Center for Gerontology and Health Care Research,
Warren Alpert School of Medicine, Brown University, Providence, Rhode Island *Center for Elder
Care and Advanced lliness, Altarum Institute, Washington, DC ®Hospice and Palliative Nurses
Association, Pittsburgh, Pennsylvania "Veterans Affairs Greater Los Angeles Healthcare System,
Los Angeles, California

Abstract

Background—Research in the 1990s described serious symptoms at the end of life, and a 1997
Institute of Medicine report called for improvement. Hospice and palliative care have grown
considerably since then.

Objective—To describe changes in pain intensity and symptom prevalence during the last year
of life from 1998 to 2010.

Design—Observational study.

Setting—Health and Retirement Study (HRS), a nationally representative longitudinal survey of
community-dwelling US residents aged 51 and older.

Participants—7,204 HRS participants who died while enrolled in the study, and their family
respondents.

Measurements—Proxy-reported pain during the last year of life; depression, confusion,
dyspnea, incontinence, fatigue, anorexia, and vomiting for a period of at least one month during
the last year of life. Trends in pain intensity and symptom prevalence were analyzed among all
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decedents and those within cancer, congestive heart failure or chronic lung disease, frailty, and
sudden death.

Results—Between 1998 and 2010, proxy reports of the prevalence of any pain (mild, moderate,
or severe) increased for all decedents by 11.9% (95% CI: 3.1%, 21.4%). Reported prevalence of
depression increased for all decedents by 26.6% (14.5%, 40.1%), for congestive heart failure or
chronic lung disease by 27.0% (8.1%, 49.3%), and for frailty by 39.4% (9.9%, 79.8%). Reported
prevalence of periodic confusion increased for all decedents by 31.3% (18.6%, 45.1%), for
congestive heart failure or chronic lung disease by 24.9% (6.0%, 47.6%), for frailty by 20.3%
(5.9%, 39.1%), and for sudden death by 45.7% (5.9%, 106.1%). Trends in the reported prevalence
of most other symptoms in most groups of decedents were positive but not significant. Moderate
or severe pain, severe fatigue, anorexia, and frequent vomiting did not show significant changes in
any group of decedents. There were no significant changes for cancer.

Limitation—Proxy reports, mostly yes/no symptom questions.

Conclusion—Despite national efforts to improve end-of-life care, proxy reports of pain and
other alarming symptoms in the last year of life increased from 1998 to 2010.

Primary Funding Source—National Institute of Nursing Research.

Introduction

In a seminal 1997 report on the state of end-of-life care, the Institute of Medicine (IOM)
described extensive patient and family suffering and emphasized the need for better care at
the end of life.1 Subsequent activity included the development of guidelines and quality
measures and the growth of palliative medicine, including clinical training programs.2-
Policy and practice emphasized better pain management.8 Hospice use doubled from 2000 to
2009, with 42% of Americans receiving hospice before death in 2009.”

Symptoms are among the most distressing aspects of the end-of-life experience for patients
and families; interventions often promote comfort across a range of conditions and
symptoms.2:8-11 Although we have lacked definitive population-based data, systematic
reviews show the high prevalence of many symptoms, including pain, dyspnea, and
depression, across multiple advanced diseases.12 Pain is among the most prevalent and

troubling of symptoms, and patients and families fear and wish to avoid it near the end of
life.13.14

It is not known whether national efforts to improve end-of-life care since the IOM report
have led to changes in the prevalence of commonly occurring end-of-life symptoms. We
therefore examined nationally representative trends in end-of-life symptom prevalence from
1998 to 2010 for the population as a whole and for different groups of decedents. Given the
strength of practice evidence and policy attention to both cancer and pain,®15 we expected
that overall trends would be better for patients with cancer than with other conditions, and
that trends in the prevalence and severity of pain would be better than for other symptoms.
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Setting and Study Participants

We used data from the Health and Retirement Study (HRS), a nationally representative
longitudinal survey of community-dwelling adults aged 51 or older in the contiguous United
States.16:17 The mortality rate of the HRS population is comparable to that of the overall
United States population of adults aged 51 and older. HRS participants are interviewed
every two years until their deaths. After each participant's death, HRS interviews a proxy
informant, typically a family member, who was most familiar with the health, family, and
financial situation of the participant. We included participants who died while enrolled in
HRS and whose proxy informant provided a postmortem interview within two years of
death.

Symptom Outcomes

We evaluated symptom prevalence using eight yes/no questions that asked about the
presence of pain, depression, periodic confusion, dyspnea, severe fatigue, incontinence,
anorexia, and frequent vomiting. All symptom questions excluding pain asked if the
decedent experienced the symptom for a period of at least one month during the last year of
life; for pain only, the question asked if the decedent were often troubled with pain in the
last year of life. In addition, a follow-up question asked about the degree of pain (mild,
moderate, or severe) if pain were present. We analyzed any pain and moderate or severe
pain separately. Appendix Table 1 provides the exact wording for all symptom questions.

Symptom Covariates

We employed a model of whole person distress, which included demographics as well as
clinical, psychological, and social domains, and which we modified to include proxy factors.
Demographics included age at death, gender, and race/ethnicity. Clinical covariates included
number of nights spent in a hospital in the last two years of life, nursing home residency at
the time of death and length of nursing home residency prior to death (regardless of site of
death), number of ADL dependencies (0-6 scale comprised of help with dressing, walking,
bathing, eating, transferring, and toileting), and diagnosis of arthritis (included in models for
pain only). The psychological covariate was depression reported in the interview wave prior
to death, as indicated by a score of four or more on an eight-item subset of the 20-item
Center for Epidemiologic Studies Depression Scale.18:1° The social covariates included
highest level of education, household wealth, and household income. Proxy covariates
included relationship of proxy to decedent (spouse, son or daughter, or other); time elapsed
between decedent's death and proxy's interview; average hours per week of care given to
decedent from all informal carers, including care given by proxy; highest level of education
(only available if proxy was spouse [approximately 33% of proxies]); and English/Spanish
preference for interview. In addition, we also included the year that the decedent entered the
HRS sample.
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Decedent Categories

We employed a sequential categorization scheme based on prior work to resolve decedents
into four mutually exclusive categories: sudden death, cancer, congestive heart failure
(CHF) or chronic lung disease, and frailty.20-23 Decedents were categorized as (1) sudden
death, if they died within one day of receiving their terminal diagnosis; (2) cancer, if their
proxy reported cancer as their cause of death; (3) CHF or chronic lung disease, if they or
their proxy reported a diagnosis of either or both of these conditions; or (4) frailty, if they
died in a nursing home, they or their proxy reported physician-diagnosed memory
impairment, or their proxy reported hip fracture in the last two years of life.

Questions that asked about diagnoses of CHF, chronic lung disease, and physician-
diagnosed memory impairment were asked both of proxies in postmortem interviews and of
decedents themselves in each survey wave while they were alive. We considered each of
these conditions to be present if either the decedent or the proxy reported its presence.

Statistical Analysis

All analyses accounted for complex survey design using sampling weights, providing
estimates representative of the entire US population. We used multivariable logistic
regression models to investigate the association between each symptom outcome and time of
death. We employed two sets of models for each outcome: a fully adjusted model that
included all symptom covariates described above, and a minimally adjusted model that
included only demographics and time elapsed between decedent's death and proxy's
interview. We conducted all analyses for the cohort as a whole and in each of the four
mutually exclusive decedent categories. All decedents were included in the entire population
analysis, and decedents who qualified for membership in one of the four categories were
also analyzed separately in that category.

We report adjusted prevalence of each symptom by year of death from both fully and
minimally adjusted models. We estimated the percent change in the adjusted prevalence of
each symptom using first and last death dates from all regressions, and used bootstrapping
with bias correction to estimate confidence intervals.2 We report adjusted percent change in
the prevalence of each symptom from both fully and minimally adjusted models.

We imputed missing values using multiple imputation by chained equations with 15 imputed
datasets using Stata's “ice” command:2 analyses in imputed data were carried out with “mi
estimate” commands or manually using Rubin's rules.26 We constructed a multiple
imputation model that included time of death, decedent categories, all symptom outcome
variables, and all symptom covariates described above except for the year that the decedent
entered the HRS sample. Two sets of variables were imputed using forms different from
those included in regression analyses: (1) pain was captured with one categorical variable
that recorded no pain or mild, moderate, or severe pain, and the outcomes of any pain and
moderate or severe pain were created from this categorical variable after imputation; (2) the
six ADL questions were included separately in the imputation model and combined into a
scale after imputation.
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Of the 31 total variables in the imputation model, 12 had no missing values and were not
themselves imputed. The remaining 19 variables were imputed (numbers of missing values
are presented here): pain categorical variable (241), depression (225), periodic confusion
(53), dyspnea (54), incontinence (128), severe fatigue (123), anorexia (212), frequent
vomiting (99), race/ethnicity (7), number of nights spent in a hospital in the last two years of
life (582), help with dressing (31), help with walking (26), help with bathing (31), help with
eating (33), help with transferring (43), help with toileting (44), diagnosis of arthritis (4),
depression in interview wave prior to death (485), and household wealth (75).

In the 2002 survey wave only, approximately 41% of proxies were erroneously not asked
non-pain symptom questions due to faulty survey logic. Upon discovering the issue, HRS
corrected the survey logic but did not go back and collect the missing data. As a result, those
responses were permanently lost. In our main analyses, we excluded those 41% of proxies in
the 2002 survey wave only. As a sensitivity analysis, we also replicated these analyses
excluding the entire 2002 survey wave to investigate the effect of potentially non-random
missing data due to faulty survey logic.

We also performed an additional sensitivity analysis to evaluate whether there was
substantial year-to-year variation in our outcomes. We replicated each minimally adjusted
multivariable logistic regression using a continuous variable that captured each survey year
rather than a variable that captured time of death. We report average yearly percent change
and confidence intervals.

We conducted analyses with Stata 12.1 IC (StataCorp, College Station, Texas). The RAND
IRB approved the study.

Role of the Funding Source

Results

The National Institute of Nursing Research supported this research and had no role in the
design, conduct, or analysis of this study or in the decision to submit the manuscript for
publication.

8,641 HRS participants died between 1998 and 2010, for which 8,089 proxy interviews were
completed. Of those, 7,204 proxy interviews were completed within two years of the
decedent's death. The latter comprised our study cohort. The response rates for the six
survey waves from 2000 to 2010 were 86%, 85%, 91%, 88%, 92%, and 85%, respectively.
Table 1 presents the weighted characteristics of the cohort as a whole and by timing of
death. Their mean age at death was 79.1 years. Fifty-four percent were women; 17% were
nonwhite. Twenty-two percent were reported to have had cancer; 33%, CHF or chronic lung
disease; 16%, frailty; and 16%, sudden death. Fourteen percent reported none of these
categories. Approximately 50% of decedents were reported to have had moderate or severe
pain, depression, periodic confusion, dyspnea, or incontinence; approximately 60% were
reported to have had any pain, severe fatigue, or anorexia; and approximately 12% were
reported to have had frequent vomiting.
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Table 2 presents the adjusted prevalence of symptoms from both fully and minimally
adjusted models for all decedents between 1998 and 2010; Appendix Tables 2 and 3 present
this information for cancer, CHF or chronic lung disease, frailty, and sudden death. These
estimates are largely similar between the two sets of models and show the high prevalence
of most symptoms in the entire population and in all decedent categories. Most estimates
also suggest positive trends in prevalence over time.

Table 3 presents the adjusted percent change in prevalence of symptoms from both fully and
minimally adjusted models among all decedents and for cancer, CHF or chronic lung
disease, frailty, and sudden death. In fully adjusted models, proxy reports of the prevalence
of any pain (mild, moderate, or severe) increased for all decedents by 11.9% (95% CI: 3.1%,
21.4%) between 1998 and 2010. Reported prevalences of depression and periodic confusion
each increased for all decedents and in multiple decedent categories by large percentages
(between 20.3% and 45.7%). Incontinence also increased for all decedents, and dyspnea
increased for sudden death. Trends in the reported prevalence of most other symptoms in
most groups of decedents were positive but not significant. Moderate or severe pain, severe
fatigue, anorexia, and frequent vomiting did not show significant changes in any group of
decedents. There were no significant changes for cancer.

As compared with fully adjusted models, minimally adjusted models generally showed
larger trends, and more trends were significant. Proxy reports of moderate or severe pain
increased for all decedents by 20.9% (95% Cl: 9.7%, 32.9%), and reports of any pain
increased for all decedents by 23.3% (13.4%, 33.9%), for CHF or chronic lung disease by
22.5% (7.0%, 41.7%), and for sudden death by 32.8% (5.3%, 68.9%). Increases in the
reported prevalences of depression and periodic confusion for all decedents and in multiple
decedent categories were similar to those in fully adjusted models. Dyspnea, severe fatigue,
and anorexia also increased for all decedents, and dyspnea and incontinence increased for
sudden death. As with fully adjusted models, there were no significant changes for cancer.

We performed two sensitivity analyses for fully adjusted models: estimating symptom
prevalence and percent change excluding the 2002 survey wave (Appendix Tables 4 and 5),
and investigating yearly changes rather than 12-year changes (Appendix Table 6). Overall
results do not differ appreciably between analyses with and without the 2002 survey wave,
and the magnitude and significance of yearly changes generally comport with those of 12-
year changes.

Discussion

We analyzed bereaved family interviews conducted on behalf of decedents in a large,
nationally representative survey in order to evaluate changes in end-of-life symptom burden
in the United States between 1998 and 2010. Over the time-frame of our study, proxy
reports of many symptoms increased in prevalence, including pain, depression, and periodic
confusion. Consistent with our hypothesis, we found no significant trends in any symptom in
cancer.
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Proxy reports of worsening symptom prevalence raise concerns about shortcomings in end-
of-life care despite increasing national attention and resources devoted to it. Indeed, recent
studies of health care performance suggest that there remain persistent gaps in addressing
symptoms near the end of life.27-29 It is particularly concerning that proxy reports of pain
have increased, as pain is among the most visible and well-studied aspect of the end-of-life
experience, has received policy attention, and significantly impacts health-related quality of
life (HRQOL).® Moderate and severe pain, for example, has an HRQOL impact more
pronounced than many health and sociodemographic factors.3%31 It is encouraging,
however, that trends in cancer pain prevalence and severity may have stabilized. This should
be monitored in the face of growing public concern about prescription opioid abuse, which
may create resistance to using opioids from both clinicians and patients in otherwise
appropriate scenarios.32

Our results indicate that symptom burden is high near the end of life, and our findings are
generally concordant with population-level studies available from other countries. Cancer
outpatients in Canada assessed between diagnosis and death reported the prevalence of pain,
dyspnea, depression, and anorexia between 45% and 60%, and fatigue at 75%.32 Dyspnea
prevalence among hospice patients in Australia at three months prior to death was 50%
overall, 65% for heart failure, and 88% for end-stage pulmonary disease.34

There are many factors that could contribute to the persistence and potential increase in
prevalence of these troubling end-of-life symptoms. Recent reports demonstrate that the
intensity of treatment and the rate of adverse transitions have been increasing near the end of
life.” Hospice is often “tacked on” to this more intense late life care: even though hospice
use doubled from 2000 to 2009, the median stay is less than three weeks.”3> Some patients
who have short stays may not realize the full benefits of hospice for symptomatic relief.
Palliative care services remain more common in hospitals, and patients may not have
consistent access to palliative services in outpatient, home, and long-term facility settings,
where most of the course of a terminal illness takes place. Effective interventions can
sometimes mitigate the symptoms we have highlighted (e.g., opioid regimens for pain and
dyspnea),38 but there remain significant gaps in their delivery near the end of life.37:38 This
suggests that interventions may not be reaching the right patients in the right ways.

In addition, increased attention to end-of-life care generally and symptoms specifically may
have increased proxy reporting of symptoms over the time frame of our study. For example,
if clinicians became more likely to ask about symptoms, proxies may have become more
aware of them and thus more likely to report them.

Proxy reports inevitably reflect both the patient's and proxy's experiences. They can provide
invaluable information, but further research is needed to improve their validity, particularly
with regard to the reporting of subjective symptoms, which proxies tend to overestimate.3°
The evidence base is inconsistent with respect to the impact of a variety of factors on the
validity of proxy reports, including the contributions of caregiver distress and the proxy's
relationship to the decedent.3® Improved understanding of proxy reports is especially
important now that they are being used in hospice and other settings for quality assessment
and improvement.40
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We faced several limitations. First, we used proxy reports of outcomes, which could affect
the validity of subjective symptoms,3° but is unlikely to explain symptom trends, since
proxies were used in all survey waves. Second, we used mostly yes/no questions, which
might have masked variation in symptom intensity. Although we could not assess changes in
the severity of non-pain outcomes, the increase in their prevalence raises concerns. Third,
due to limitations in the survey itself, we could not capture all constructs relevant to
evaluating symptom trends in end-of-life patients, particularly hospice enrollment and site of
death. The attenuation of many of our results in fully adjusted models as compared with
minimally adjusted models suggests that changes in many of the proxy and decedent
characteristics were partially responsible for the changes in reported symptoms we observed.
It is therefore important to recognize that residual confounding may remain due to other
factors we could not account for in our models.

In summary, between 1998 and 2010, proxy reports of serious pain and many other
distressing symptoms became more common near the end of life. Given our knowledge of
best practices and continued gaps in applying them, there is an urgent need simply to
benchmark current practice against current knowledge. Future research should evaluate
settings that provide better and worse end-of-life symptom management in order to offer
insight into promoting best practices. Improving care at the end of life will necessitate
further investment to understand the trends we identified, and steps will be required to
reverse them.
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Appendix

Appendix Table 1
HRS Survey Questions Used to Construct Symptom

Outcomes

Outcome HRS Variable | Question to Proxy

Was [he/she] often troubled with pain? We want a general idea of [his/her]

Presence of pain C104 pain level during the last year or so of life.

Degree of pain C105 How bad was the pain most of the time: mild, moderate or severe?

Was there a period of at least one month during the last year of [his/her] life

Dyspnea c1o8 when [he/she] had the following problems: difficulty breathing?

Was there a period of at least one month during the last year of [his/her] life

Anorexia C199 when [he/she] had very little appetite or desire for food?

©200 Was there a period of at least one month during the last year of [his/her] life

Frequent vomiting when [he/she] had frequent vomiting?

Was there a period of at least one month during the last year of [his/her] life

Depression C202 when [he/she] had depression?

Wias there a period of at least one month during the last year of [his/her] life

Periodic confusion | C203 when [he/she] had periodic confusion?
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Outcome HRS Variable | Question to Proxy
. Was there a period of at least one month during the last year of [his/her] life
Severe fatigue C204 when [he/she] had severe fatigue or exhaustion?
. Was there a period of at least one month during the last year of [his/her] life
Incontinence C208 when [he/she] had loss of control of bowel or bladder?
Appendix Table 2
Adjusted Estimated Prevalence of Symptoms between
1998 and 2010 among Decedent Categories (Fully
Adjusted Models)2
% of Decedents (95% Cls)b
Year of Death
Category Outcome 1998 2000 2002 2004 2006 2008 2010
Moderate or 60.3 60.8 61.3 61.8 62.2 62.7 63.2
severe pain (54.4,66.2) | (56.5,65.1) | (58.1,64.5) | (58.8,64.7) | (58.5,66.0) | (57.5,67.9) | (56.3, 70.1)
Any pain 63.7 64.6 65.4 66.2 67.1 67.9 68.7
Y (57.8,69.6) | (60.3,68.9) | (62.4,68.4) | (63.7,68.8) | (64.0,70.2) | (63.6,72.2) | (62.9, 74.6)
Depression 51.1 51.9 52.6 533 54.1 54.8 55.6
(46.3,56.0) | (48.3,55.5) | (49.8,55.4) | (50.4,56.3) | (50.3,57.9) | (49.7,59.9) | (48.9,62.3)
- . 38.1 397 414 43.0 44.7 46.3 48.1
Periodic confusion | (3319 "439y | (35.9, 43.6) | (38.5,44.3) | (40.3,45.7) | (413 48.0) | (41.7,509) | (42.0,54.3)
52.8 53.2 535 53.9 54.3 54.7 55.1
Cancer Dyspnea (48.0,57.5) | (495,56.8) | (50.6,56.5) | (51.0,56.8) | (50.7,57.9) | (50.0,59.3) | (49.1, 61.1)
Incontinence 43.0 427 424 42.1 418 415 41.1
(38.1,47.9) | (38.8,46.6) | (39.3,455) | (39.1,45.0) | (38.4,45.1) | (37.2,45.7) | (35.7, 46.6)
. 755 76.4 773 78.2 79.1 79.9 80.8
Severe fatigue (69.7,81.2) | (72.3,80.5) | (74.7,80.0) | (76.2,80.2) | (76.6,81.6) | (76.3,83.5) | (75.8,85.7)
Anorexia 773 78.4 79.4 80.3 81.2 82.1 83.1
(72.9,81.7) | (75.1,81.6) | (76.9,81.8) | (78.0,82.6) | (78.5,84.0) | (78.6,85.7) | (78.6,87.5)
. 207 21.0 21.4 218 222 226 23.0
Frequentvomiting | 153 "6.0) | (16.9,25.2) | (18.3,24.6) | (193, 24.3) | (19.6,24.8) | (19.1,26.1) | (182, 27.8)
Moderate or 52.4 52.8 53.1 53.5 53.8 54.2 54.6
severe pain (47.7,57.1) | (49.2,56.3) | (50.5,55.7) | (51.3,55.6) | (51.4,56.3) | (50.9,57.6) | (50.0,59.1)
Any pain 57.3 585 59.6 60.8 61.9 63.0 64.2
v P (53.4,61.2) | (55.5,615) | (57.3,61.9) | (58.7,62.8) | (59.4,64.3) | (59.9,66.1) | (60.1,68.2)
Depression 50.0 52.3 54.6 56.8 59.0 61.2 63.5
(45.2,54.9) | (485,56.1) | (51.7,57.5) | (54.4,59.3) | (56.4,61.7) | (57.9,64.5) | (59.3,67.8)
- . 45,0 46.8 48.7 50.6 52.4 54.2 56.2
Periodic confusion | 405495y | (43.4,50.3) | (46.1,51.3) | (48.4,52.7) | (50.1,54.7) | (51.2,573) | (52.1,60.3)
CHFor
: 75.1 75.1 75.2 753 753 75.4 755
g*i‘s'g;’;'ec lung | Dyspnea (70.8,79.4) | (71.9,78.4) | (72.8,77.6) | (73.4,77.2) | 732, 77.4) | (726, 78.2) | (71.6,79.3)
Incontinence 46.6 47.4 4822 489 497 50.5 51.3
(41.9,51.3) | (43.9,50.9) | (45.6,50.7) | (47.0,50.9) | (47.6,51.8) | (47.5,53.4) | (47.2,55.4)
. 69.3 69.1 68.8 68.5 68.3 68.0 67.7
Severe fatigue (65.1,73.6) | (65.8,72.3) | (66.4,71.2) | (66.5,70.6) | (65.9,70.6) | (64.8,71.2) | (63.4, 72.0)
Anorexia 68.7 68.8 68.9 68.9 69.0 69.1 69.2
(63.8,735) | (65.0,725) | (66.0,71.7) | (66.6,71.3) | (66.5,71.6) | (65.8,72.4) | (64.8,73.6)
. 12.1 11.4 10.7 10.1 95 9.0 8.4
Frequentvomiting | g 5°156) | (8.9,139) | (90,124) | ®8,11.4) | (8.1,11.0) | (7.0,10.9) | (5.8 11.0)
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% of Decedents (95% Cls)b

Year of Death
Category Outcome 1998 2000 2002 2004 2006 2008 2010
Moderate or 37.7 38.1 385 38.9 39.4 39.8 402
severe pain .9, . .o, . Ay . 1, . A, . 1, . .0, .
i (30.3,45.0) | (32.6,436) | (34.7,42.4) | (36.1,418) | (36.1,42.6) | (35.1,445) | (33.6,46.9)
Anv pain 439 44.8 457 46.6 4715 484 493
yp (37.2,50.6) | (39.5,50.0) | (41.6,49.7) | (43.3,49.9) | (44.1,50.8) | (44.2,52.6) | (43.8,54.9)
Depression 423 45.0 478 50.6 533 56.1 59.0
(35.8,48.8) | (39.9,50.1) | (43.9,51.6) | (47.5,53.6) | (50.2,56.4) | (52.1,60.0) | (53.6,64.3)
- : 69.3 71.9 745 76.9 79.1 81.2 83.3
Periodic confusion | 55 676 5) | (66.6,77.3) | (70.6, 78.4) | (73.9,79.9) | (76.3.82.0) | (77.9,8456) | (793, 87.4)
. 28.8 29.2 29.7 30.1 305 30.9 314
Frailty Dyspnea (22.6,35.1) | (24.5,34.0) | (26.3,33.0) | (27.7,325) | (28.0,33.0) | (27.4,345) | (26.2, 36.6)
Incontinence 65.3 65.6 65.9 66.2 66.5 66.8 67.2
(59.2,71.4) | (60.8,70.4) | (62.1,69.7) | (63.0,69.4) | (63.2,69.9) | (62.7,71.0) | (61.8,72.5)
] 52.9 52.8 52.6 52.5 523 52.1 52.0
Severe fatigue (46.5,59.4) | (48.0,57.5) | (49.2,56.1) | (49.4,55.5) | (48.4,56.2) | (46.7,57.6) | (44.6,59.3)
Anorexia 68.6 67.7 66.9 66.1 65.2 64.3 63.4
(60.0,77.1) | (61.3,74.2) | (62.3,715) | (62.7,69.4) | (61.5,68.9) | (58.9,69.7) | (55.5,71.2)
. 75 71 6.8 6.5 6.1 5.8 55
Frequentvomiting | 40 910) | (4.7, 96) 51,85 | (5.0,7.9) (4.3,8.0) (34,83) | (24,87
Moderate or 42,0 418 416 414 412 409 407
severe pain (35.1,48.8) | (36.6,46.9) | (37.9,45.2) | (38.6,44.1) | (38.2,44.1) | (36.8,45.1) | (34.9, 46.6)
Any pain 49.0 496 50.3 50.9 516 52.2 52.9
(42.6,55.4) | (44.9,54.3) | (47.0,53.6) | (48.2,53.6) | (48.1,55.0) | (47.3,57.1) | (46.1,50.7)
Depression 39.5 405 416 427 438 45.0 462
P (33.8,45.1) | (36.2,44.9) | (38.4,44.9) | (39.8,45.6) | (40.4,47.3) | (40.3,49.6) | (39.9,52.5)
i . 26.0 27.8 29.7 317 336 35.7 37.9
Periodic confusion | 501 731.9) | (23.1,32.6) | (26.1,33.3) | (29.0,343) | (31.2,36.1) | (32.4,38.9) | (332, 42.7)
34.7 367 38.7 408 429 451 474
Sudden death | Dyspnea (296,39.7) | (326,40.7) | (35.4,42.0) | (37.7,438) | (39.4,46.4) | (4056,495) | (416 53.2)
S 28.6 29.9 31.2 326 34.0 35.4 37.0
(21.8,35.4) | (24.7,35.1) | (27.5,35.0) | (29.9,35.4) | (31.0,37.0) | (31.1,39.7) | (30.7,432)
) 434 446 458 46.9 481 493 50.5
Severe fatigue (37.3,49.6) | (40.2,49.0) | 42.8,48.7) | 44.7,49.2) | (45.1,51.1) | (44.7,53.8) | (44.0,57.0)
Anorexia 37.8 38.7 395 40.4 413 421 431
(32.3,43.4) | (34.6,42.8) | (36.4,42.7) | (37.2,43.6) | (37.0,455) | (36.3,47.9) | (35.4,50.8)
N 5.3 5.9 6.4 7.0 77 8.4 9.2
Frequentvomiting | 5"g 1y (36,8.1) (4.8,8.1) (5.8,8.3) (63,91 | (6.1,10.7) | (5.6,12.8)

a . .
Analysis accounts for complex survey design

bAdjusted prevalence is predicted from regression models of each symptom on time of death, controlling for age at death,
gender, race/ethnicity, number of nights spent in a hospital in the last two years of life, nursing home residency at the time
of death and length of nursing home residency prior to death (regardless of site of death), number of ADL dependencies
(0-6 scale), diagnosis of arthritis (pain models only), depression reported in interview wave prior to death, highest level of
education, household wealth, household income, proxy relationship to decedent, time elapsed between decedent's death and
proxy's interview, average hours per week of care given to decedent from all informal carers, highest level of education if
proxy was spouse, English/Spanish preference for interview, and year that the decedent entered the HRS sample
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% of Decedents (95% Cls)b

Year of Death
Category Outcome 1998 2000 2002 2004 2006 2008 2010
Moderate or 58.4 59.5 60.6 61.7 62.8 63.9 65.0
severe pain (52.5,64.4) | (55.2,63.8) | (57.5,63.8) | (58.7,64.8) | (58.8,66.8) | (58.5,69.2) | (57.9,72.1)
Anv pain 62.1 63.5 64.9 66.2 67.5 68.8 70.2
Y P (56.3,67.9) | (59.3,67.7) | (61.9,67.9) | (63.6,68.8) | (64.3,70.8) | (64.4,73.3) | (64.3,76.1)
Depression 50.4 51.4 52.3 53.3 54.3 55.2 56.2
P (45.7,55.1) | (47.8,54.9) | (49.5,55.2) | (50.4,56.2) | (50.6,57.9) | (50.3,60.1) | (49.9, 62.5)
- . 38.0 39.7 413 43.0 447 46.4 482
Periodic confusion | (333745 8y | (36.1,43.2) | (38.6,44.0) | (40.4,456) | (413 48.0) | (41.8,51.0) | (42.1, 54.4)
52.6 53.0 535 53.9 54.3 54.8 55.2
Cancer Dyspnea (47.8,57.5) | (49.3,56.8) | (50.5,56.5) | (50.9,56.9) | (50.7,58.0) | (50.0,59.5) | (49.1, 61.4)
Incontinence 44.3 436 429 421 414 407 39.9
(39.3,49.4) | (39.6,47.5) | (39.7,46.1) | (39.1,45.2) | (37.9,44.9) | (36.3,45.1) | (34.4,455)
. 77.0 774 77.8 78.3 78.7 79.1 79.6
Severe fatigue (71.4,825) | (73.5,81.3) | (75.2,80.4) | (76.1,80.4) | (75.8,81.6) | (74.9,83.3) | (73.8,85.3)
Anorexia 77.0 78.2 79.3 80.3 813 82.3 83.3
(72.6,815) | (75.0,81.4) | (76.9,81.7) | (77.9,82.7) | (78.4,84.3) | (785,86.1) | (78.5,88.1)
N 19.3 20.1 20.9 217 225 234 24.3
Frequentvomiting | (1,4 243) | (162, 24.0) | (17.9,23.9) | (19.2,24.3) | (19.8,25.3) | (19.7,27.0) | (193, 29.4)
Moderate or 49.4 50.7 52.0 53.3 54.6 55.9 57.3
severe pain 45.0,53.8) | (47.5,54.0) | (49.6,54.49) | (51.0,55.6) | (51.5,57.7) | (51.7,60.1) | (51.7,62.9
p (
Any pain 54.4 56.5 58.6 60.6 62.6 64.6 66.6
(50.5,58.4) | (53.5,59.5) | (56.2,60.9) | (58.2,63.0) | (59.6,65.6) | (60.7,68.4) | (61.8,715)
Depression 50.5 52.6 54.8 56.9 58.9 61.0 63.1
(45.4,55.6) | (48.7,56.6) | (51.7,57.8) | (54.3,59.4) | (56.2,61.7) | (57.6,64.9) | (58.7,67.6)
- : 46.9 48.2 495 50.7 52.0 53.3 54.7
Periodic confusion | (41 7755 1y | (44.3,52.1) | (46.6, 52.4) | (48.4,53.1) | (49.4,54.6) | (49.8,56.8) | (499, 59.4)
CHF or
: 74.3 74.6 74.9 75.2 75.5 75.8 76.1
g'i‘sgégc lung | Dyspnea (69.8,78.8) | (71.2,78.0) | (72.4,775) | (73.2,77.2) | (73.3,77.7) | (73.0,78.6) | (72.3,79.9)
Incontinence 48.4 48.6 48.9 49.1 49.3 49.6 49.8
(43.1,536) | (44.7,526) | (46.0,51.7) | (46.9,51.3) | (46.9,51.8) | (46.1,53.1) | (45.0,54.7)
) 68.2 68.3 68.4 68.4 68.5 68.6 68.7
Severe fatigue (64.0,72.4) | (65.1,71.5) | (66.0,70.7) | (66.5,70.4) | (66.2,70.8) | (655, 71.7) | (64.4, 73.0)
J— 68.5 68.7 68.8 68.9 69.1 69.2 69.3
(63.6,73.4) | (64.9,72.4) | (65.9,71.6) | (66.6,71.3) | (66.6,71.6) | (65.9, 72.5) | (65.0,73.7)
N 12.0 113 10.7 10.1 95 9.0 85
Frequentvomiting | g57957) | (8.7,140) | ©9, 125 | (88 114 | (80,111 | (70111 | (5.8 112
Moderate or 36.5 37.3 38.1 38.9 39.7 40.5 41.4
severe pain (29.9,43.1) | (32.3,42.3) | (34.4,41.8) | (35.7,42.0) | (35.9,435) | (35.3,45.7) | (34.3,485)
) Anv pain 427 439 452 465 478 49.1 50.5
Frailty yp (36.7,48.6) | (39.2,48.7) | (41.4,49.0) | (43.0,50.0) | (43.9,51.7) | (44.2,54.0) | (44.2,56.8)
Depression 426 453 479 50.6 532 55.9 58.7
(36.7,48.6) | (40.7,49.9) | (44.4,51.4) | (47.7,535) | (50.1,56.4) | (51.8,60.0) | (532, 64.2)
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% of Decedents (95% Cls)b
Year of Death
Category Outcome 1998 2000 2002 2004 2006 2008 2010
o : 69.3 72.0 745 76.9 79.2 81.2 83.3
Periodic confusion | > 3'76.3) | (67.0, 77.0) | (71.0,78.1) | (74.1,79.8) | (76.0,823) | (77.3,85.1) | (785, 88.1)
Dvspnea 28.8 29.2 29.6 30.1 305 30.9 314
ysp (22.4,352) | (24.3,34.1) | (26.1,332) | (27.4,328) | (27.6,33.4) | (27.0,34.9) | (25.8,37.0)
Incontinence 67.0 66.7 66.5 66.3 66.1 65.9 65.7
(59.9,74.0) | (61.1,72.4) | (62.0,71.0) | (62.5,70.2) | (62.1,70.1) | (61.0,70.8) | (59.4, 72.0)
. 53.0 52.9 527 525 52.3 52.1 51.9
Severe fatigue (46.4,59.7) | (48.1,57.6) | 49.4,56.0) | (49.4,555) | (48.1,56.4) | (46.1,58.0) | (43.8, 60.0)
Anorexia 68.0 67.3 66.7 66.0 65.3 64.7 63.9
(59.9,76.1) | (61.2,735) | (62.2,71.1) | (62.5,69.5) | (61.5,69.2) | (59.2,70.1) | (56.3, 71.6)
. 6.7 6.5 6.4 6.2 6.0 58 5.6
Frequentvomiting | 3 5'q g (4.2,8.9) (4.6,8.1) (45,7.8) (4.1,7.9) (3.3,8.3) (25,88)
Moderate or 37.0 38.4 39.9 413 4238 443 45.9
severe pain (29.6,44.3) | (32.9,43.9) | (36.0,43.7) | (38.4,44.3) | (39.3,46.3) | (39.2,49.4) | (38.7,53.2)
Any oain 438 462 485 50.9 53.3 55.6 58.2
yp (37.2,505) | (41.3,51.0) | (45.2,51.9) | (47.9,53.9) | (49.3,57.3) | (49.9,61.4) | (50.4, 65.9)
Depression 383 39.8 412 427 441 456 472
P (32.6,44.0) | (35.4,44.1) | (37.7,44.7) | (39.2,46.1) | (39.9,48.4) | (39.9,51.3) | (39.8, 54.6)
o . 257 276 296 317 3338 36.0 384
Periodic confusion | 50 "31 5y | (232,32.1) | (262, 33.0) | (28.8,345) | (30.7,36.8) | (31.8,40.1) | (32.6, 44.2)
3338 36.1 384 407 431 45.6 48.2
Sudden death | Dyspnea (286,39.1) | (318, 40.4) | (34.8,42.0) | (37.4,44.1) | (39.4,26.9) | (40.9,502) | (42.2,54.2)
Incontinence 265 28.4 304 325 346 36.8 39.3
(19.7,33.3) | (23.0,33.8) | (26.4,345) | (29.4,35.6) | (31.4,37.8) | (32.4,41.3) | (32.9, 45.6)
. 424 43.9 454 46.9 484 49.9 515
Severe fatigue (36.5,48.3) | (39.6,48.2) | (42.3,48.4) | (44.1,49.6) | (44.6,52.1) | (44.5,55.2) | (44.2,58.7)
Anorexia 36.6 378 39.1 403 416 429 443
(31.3,41.9) | (33.8,41.8) | (35.8,42.3) | (36.8,43.9) | (36.9,46.3) | (36.6,49.2) | (36.1,52.6)
- 49 55 6.2 7.0 78 8.8 10.0
Frequentvomiting |, 47 3) (3.4,7.6) 46,78 | (57,83 6.3,94) | (64,11.3) | (6.1,13.9
aAnalysis accounts for complex survey design
bAdjusted prevalence is predicted from regression models of each symptom on time of death, controlling for age at death,
gender, race/ethnicity, and time elapsed between decedent's death and proxy's interview
Appendix Table 4
Adjusted Estimated Prevalence of Symptoms between
1998 and 2010 among Decedent Categories (Fully
Adjusted Models Excluding 2002 Survey Wave)2
% of Decedents (95% Cls)b
Year of Death
Category Outcome 1998 2000 2002 2004 2006 2008 2010
Moderate or 495 50.0 50.5 51.0 51.4 51.9 52.4
severe pain (46.1,52.9) | (47.4,526) | (485,525) | (49.3 52.6) | (49.8,53.1) | (49.8,54.1) | (49.6,55.3)
Entire population
pop Anv bain 55.3 56.2 57.1 58.0 58.9 59.8 60.8
P (51.9,58.6) | (53.6,58.7) | (55.2,59.0) | (56.5,59.5) | (57.4,60.4) | (57.8,61.8) | (58.1, 63.5)
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% of Decedents (95% Cls)b

Year of Death
Category Outcome 1998 2000 2002 2004 2006 2008 2010
Depression 455 473 49.1 50.9 52.7 54.5 56.4
P (42.6,48.4) | (45.1,495) | (47.4,50.8) | (49.4,52.4) | (51.0,54.4) | (52.2,56.8) | (53.3,59.5)
L . 420 439 458 47.7 49.6 515 535
Periodic confusion | 359 '451) | (415,46.3) | (44.0,475) | 46.4,48.9) | (485 50.7) | (50.0,53.0) | (51.4,55.7)
Dvspnea 50.4 51.1 51.7 52.4 53.1 53.7 54.5
ysp (47.9,52.8) | (49.2,52.9) | (50.3,53.2) | (51.2,53.6) | (51.7,54.5) | (51.9,55.6) | (52.0,56.9)
Incontinence 439 445 451 457 46.3 46.9 476
(405, 47.4) | (419, 47.1) | (432, 47.0) | (44.3,47.1) | (44.9,47.7) | (45.0,489) | (44.8,50.4)
. 61.9 62.2 62.4 62.7 62.9 63.2 63.5
Severe fatigue (59.2,64.7) | (60.1,64.2) | (61.0,63.9) | (615 63.9) | (615 64.4) | (61.2,65.2) | (60.7, 66.2)
Anorexia 62.6 63.1 63.5 64.0 64.5 64.9 65.4
(59.5,65.7) | (60.8,65.4) | (61.9,65.2) | (62.6,65.4) | (62.8,66.1) | (62.7,67.1) | (62.3,68.4)
N 12.6 12.4 12.1 11.9 11.6 11.4 11.1
Frequentvomiting | 1537150 | (106, 14.1) | (10.9,13.4) | (12.0,12.7) | (10.8,12.4) | (103, 12.4) | (95, 12.6)
Moderate or 59.8 60.5 61.1 61.7 62.4 63.0 63.7
severe pain (52.3,67.4) | (54.9,66.0) | (57.1,65.1) | (58.6,64.9) | (58.7,66.1) | (57.8,68.2) | (56.6,70.8)
Any pain 62.1 633 64.6 65.8 66.9 68.1 69.3
Y (54.9,69.3) | (58.0,68.6) | (60.9,68.2) | (63.0,68.5) | (63.8,70.0) | (63.8,72.4) | (63.3,75.3)
Depression 51.6 52.1 52.7 53.2 53.8 54.3 54.9
(46.1,57.0) | (48.0,56.2) | (49.5,55.8) | (50.2,56.2) | (50.0,57.6) | (49.3,59.4) | (48.3,616)
- . 39.3 406 419 432 445 4538 472
Periodic confusion | 339744 6y | (365, 44.6) | (38.8,44.9) | (405,459) | (412 47.8) | (41.3,503) | (41.1,53.3)
50.5 51.3 52.0 52.7 535 54.2 55.0
Cancer Dyspnea (45.1,55.9) | (47.1,555) | 48.7,55.3) | (49.6,55.8) | (49.9,57.1) | (49.6,58.8) | (49.0,61.0)
Incontinence 422 42.0 418 415 413 411 408
(36.6,47.9) | (375, 465) | (38.2,45.3) | (38.4,447) | (37.9,44.7) | (36.8,45.3) | (35.4,46.3)
. 75.3 76.3 77.3 78.2 79.1 80.0 80.9
Severe fatigue (69.1,81.6) | (71.8,80.9) | (74.2,80.4) | (75.9,80.5) | (76.6,81.7) | (76.5,83.5) | (76.1,85.7)
Anorexia 77.1 78.2 79.3 80.3 81.3 82.3 83.2
(72.3,82.0) | (74.6,81.9) | (76.5,82.1) | (77.8,82.8) | (785,84.1) | (78.7,85.8) | (78.8,87.6)
" 19.9 20.4 21.0 216 22.2 228 23.4
Frequentvomiting | 13596 ) | (15.3,255) | (17.1,24.9) | (186, 24.6) | (19.3,25.0) | (19.2,26.3) | (185, 28.4)
Moderate or 53.1 53.3 53.5 53.8 54.0 54.2 54.5
severe pain (47.7,585) | (49.1,57.6) | (50.3,56.8) | (51.1,56.4) | (51.3,56.7) | (50.9,57.6) | (50.0,58.9)
Any pain 58.1 59.1 60.1 61.1 62.1 63.0 64.1
(53.1,63.0) | (55.2,62.9) | (57.1,63.0) | (58.6,63.5) | (59.5,64.6) | (59.9,66.1) | (60.0,68.1)
Depression 497 52.0 54.3 56.5 58.8 60.9 63.3
P (44.2,55.3) | (47.7,56.3) | (51.0,57.5) | (54.0,59.1) | (6.1, 61.4) | (57.7,64.2) | (58.9,67.6)
L . 462 478 49.4 51.0 52.7 54.3 56.0
Periodic confusion
40.1, 52. 432, 52. 46.1, 52. 48.7,53.4 4,54, 1.2, 57. 1.6,60.4
CHE or chronic (40.1,52.3) | (43.2,525) | (46.1,52.8) | (48.7,53.4) | (50.4,54.9) | (51.2,57.3) | (51.6,60.4)
lung disease Dyspnea 75.2 75.2 75.2 75.2 75.2 75.2 75.2
ysp (70.4,79.9) | (71.5,78.8) | (725,77.9) | (73.1,77.3) | (73.1,77.3) | (725,78.0) | (715, 79.0)
Incontinence 50.0 50.1 50.1 50.1 50.1 50.1 50.1
(45.0,55.1) | (46.1,54.0) | (47.2,53.0) | (47.8,52.3) | (47.9,52.3) | (47.2,53.0) | (46.1, 54.1)
. 69.3 69.0 68.7 68.5 68.2 68.0 67.7
Severe fatigue (65.0,735) | (65.8,72.2) | (66.4,71.1) | (66.5,70.5) | (65.9,70.6) | (64.7, 71.2) | (63.3, 72.1)
Anorexia 69.4 69.4 69.3 69.3 69.3 69.2 69.2
(63.8,75.0) | (65.0,73.8) | (66.0,72.7) | (66.7,71.9) | (66.7,71.9) | (66.0,72.5) | (64.8,73.5)
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% of Decedents (95% Cls)b

Year of Death
Category Outcome 1998 2000 2002 2004 2006 2008 2010
N 12.8 11.9 11.0 10.2 95 8.8 8.1
Frequentvomiting | 7775 | (8.8 150) | (00,131 | ®8,117) | (80,1100 | (68 108) | (55, 107)
Moderate or 414 411 408 405 40.2 39.9 39.6
severe pain 33.4,49.4) | (35.1,47.2) | (36.5,45.1) | (37.4,436) | (37.0,435) | (35.4,445) | (33.1,46.1
p (
Any pain 49.4 49.2 49.0 488 48.6 484 482
Y (41.6,57.3) | (43.0,55.4) | (44.3,53.8) | (45.1,525) | (45.2,52.1) | (44.3,52.6) | (42.6,53.8)
Depression 44.6 46.8 49.0 51.2 53.4 55.6 58.0
(38.0,51.3) | (41.6,52.0) | (45.1,53.0) | (48.1,54.4) | (50.2,56.7) | (51.5,59.7) | (52.5, 63.4)
L . 72.3 74.2 76.0 77.8 795 81.0 82.6
Periodic confusion | 51 6798y | (685,79.9) | (71.8,80.3) | (7455, 81.1) | (76.4.82.5) | (77.6,845) | (78.4, 86.8)
. 30.6 30.6 30.6 30.6 30.6 30.6 307
Frailty Dyspnea (23.6,37.6) | (25.3,35.9) | (26.9,34.3) | (28.0,33.2) | (28.1,33.2) | (27.0,34.3) | (25.3, 36.0)
Incontinence 64.2 64.7 65.1 65.6 66.1 66.6 67.1
(57.2,71.2) | (59.3,70.0) | (61.1,69.2) | (62.4,68.8) | (62.9,69.3) | (62.4,70.7) | (61.5,72.6)
. 56.2 55.3 54.5 53.7 52.9 52.0 51.1
Severe fatigue (48.4,63.9) | (495,61.1) | (50.3,58.7) | (50.3,57.1) | (48.9,56.8) | (46.5,57.6) | (43.5,58.9)
A 70.9 69.6 68.3 67.0 65.6 64.2 62.7
(61.9,79.8) | (62.7,76.4) | (635,73.1) | (63.6,70.3) | (62.0,69.1) | (58.8,69.6) | (54.6,70.8)
N 7.1 6.8 6.5 6.3 6.0 5.7 55
Frequentvomiting | 44 102) | (4.7,9.0) (5.0, 8.1) (4.7,7.8) (4.0,7.9) (3.2,8.3) (2.2,8.7)
Moderate or 40.5 40.7 40.8 40.9 41.0 41.1 41.3
severe pain (33.0,48.1) | (35.0,46.4) | (36.7,44.8) | (38.0,43.8) | (38.1,43.9) | (37.0,45.2) | (354,47.2)
Anv bain 49.0 49.7 50.3 50.9 51.6 52.2 52.9
Y P (41.8,56.3) | (44.3,55.0) | (46.5,54.0) | (48.0,53.8) | (48.0,55.1) | (47.2,57.2) | (45.8,59.9)
Depression 38.7 39.8 409 42.0 431 443 455
P (323,45.1) | (34.9,44.7) | (37.3,445) | (39.2,44.9) | (39.9,46.4) | (39.7,48.8) | (39.2,518)
- : 26.4 28.1 29.8 315 334 35.2 372
Periodic confusion | 1q'4 333y | (225,33.6) | (25.6,33.9) | (2856, 345) | (308, 35.9) | (31.8,386) | (32.1, 42.4)
34.6 36.6 38.7 40.9 43.0 452 476
Sudden death Dyspnea 29.0,402) | (322,41.1) | (352, 422) | (37.8,43.9) | (39.6,46.4) | (40.8,4956) | (41.7, 535
Incontinence 28.7 29.9 311 323 336 34.9 36.3
(20.8,36.6) | (23.7,36.1) | (26.6,35.6) | (29.1,35.6) | (30.6,36.6) | (30.8,39.0) | (30.2, 42.3)
. 44.8 45.7 46.6 475 485 49.4 50.4
Severe fatigue (37.7,51.9) | (40.4,51.0) | (43.0,50.3) | (44.9,50.2) | (455, 515) | (44.9,53.9) | (44.0,56.8)
Anorexia 375 38.4 39.2 40.1 41.0 419 428
(30.9,44.1) | (335,43.3) | (35.6,42.9) | (36.8,435) | (36.7,45.3) | (36.0,47.8) | (34.9,50.8)
N 6.4 6.7 7.0 7.4 7.8 8.2 87
Frequentvomiting | 9’98y | (4.0,94) | 5190 | 6188 | (6592 | (62103 | (54, 119

a . .
Analysis accounts for complex survey design

bAdjusted prevalence is predicted from regression models of each symptom on time of death, controlling for age at death,
gender, race/ethnicity, number of nights spent in a hospital in the last two years of life, nursing home residency at the time
of death and length of nursing home residency prior to death (regardless of site of death), number of ADL dependencies
(0-6 scale), diagnosis of arthritis (pain models only), depression reported in interview wave prior to death, highest level of
education, household wealth, household income, proxy relationship to decedent, time elapsed between decedent's death and
proxy's interview, average hours per week of care given to decedent from all informal carers, highest level of education if

proxy was spouse, English/Spanish preference for interview, and year that the decedent entered the HRS sample

Ann Intern Med. Author manuscript; available in PMC 2015 August 03.




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Singer et al.

Appendix Table 5
Adjusted Total Percent Change in Prevalence of

Symptoms between 1998 and 2010 (Fully Adjusted
Models Excluding 2002 Survey Wave)2

Page 15

Adjusted % Change (95% Cls)b

: - CHF or Chronic :
Outcome Entlre_PopuIatlon C_ancer Lung Disease F_rallty Sudd_en Death
(n =7,204) (n = 1,546) 9 (n=1175 | (n=1161)
(n =2,293)
Moderate or severe 6.0 6.5 2.6 -4.3 1.8
pain (-3.9, 18.0) (-10.3, 28.1) (-13.7,22.7) (-30.9,31.9) | (-23.4,40.2)
. 10.0 116 103 2.4 7.8
Any pain (1.1, 20.5) (-4.6,32.0) (-4.6, 29.1) (-257,27.0) | (-15.1, 39.1)
) 26.4 6.7 30.1 315 20.7
Depression (13.7, 40.5) (-14.1, 31.9) (9.9, 55.4) (3.9, 72.0) (-9.5,61.8)
o . 27.7 12.8 21.0 13.7 46.3
Periodic confusion (15.0, 41.6) (-13.2, 47.6) (2.1, 455) (05,314) | (421134
9.8 7.4 0.6 1.2 35.9
Dyspnea (-0.4,21.3) (-14.6, 32.8) (9.1, 12.7) (-338,46.7) | (0.8,87.1)
. 95 6.9 2.0 45 333
Incontinence (-1.9,21.2) (-29.6, 22.2) (-14.5, 21.9) (-14.1,26.2) | (-4.0, 95.4)
] 2.9 4.0 16 8.7 13.0
Severe fatigue (-5.2, 11.5) (-9.0, 18.3) (-12.9, 12.4) (-28.0,16.3) | (-13.3,49.4)
. 42 7.2 -0.2 124 15.3
Anorexia (-3.6,12.3) (-4.1,20.1) (-12.2, 13.5) (276,57 | (-17.4,555)
N -10.1 205 325 221 41.0
Frequent vomiting (-33.1,21.7) (-21.7, 91.9) (-61.7, 28.6) (-65.1,95.0) | (-39.8,226.9)

a . .
Analysis accounts for complex survey design

bPercent change is predicted from fully adjusted regression models of each symptom on date of death; confidence intervals

are bootstrapped

Appendix Table 6
Adjusted Average Yearly Percent Change in Prevalence
of Symptoms between 1998 and 2010 (Fully Adjusted

Models)2

Adjusted % Change (95% Cls)b

Outcome Polrzimgt?on (nC:aT’c;{(s) CEl'J: n%rD(%shngsglc (nF:rali,Ii[%/S) Slégd:egle:f)th
(n=7,204) (n=2,293)

m‘i’r‘]’emte or severe 14(-04,32) | 12(-30,55) | 07(-2238) 14(-35,65) | -04(-47,4.2)
Any pain 24(06,41) | 20(22,63) | 25(0.2523) 24(-15,63) | 16(-30,64)
Depression 3.8(2.0,5.7) 1.4 (-2.1,4.9) 43(1.3,74) 5.7 (1.8,9.8) 2.1(-2.1,6.5)
Periodic confusion 54(36,72) | 36(0.2 75) 47(17,78) 7.8(26,13.2) | 5.8(0.6,11.4)
Dyspnea 13(-0.1,27) | 03(-2835 | 02(-31,386) 1.1(-31,55) | 5.0(1.6,86)

Incontinence 20(02,42) | -08(-3824) | 15(L5 456) 11(-29,51) | 34(259.7)
Severe fatigue 1.2(-0.7,32) | 30(21,83) | -08(4025 | -01(-41,41) | 29(-16,75)
Anorexia 13(-08,34) | 30(13,75 | 03(30,37) | -15(-7.1,44) | 20(-28,7.0)
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Adjusted % Change (95% Cls)b
Entire CHF or Chronic .
QOutcome Population C_ancer Lung Disease F_rallty Sudd_en Death
(n = 7,208 (n=1,546) (n=2,293) (n=1,175) (n=1,161)
Frequent vomiting -1.1(-3.6,1.4) 0.8 (-3.7,5.6) -3.9(-8.6,1.1) -3.0(-12.0,6.9) | 5.4 (-2.7,14.2)

a . .
Analysis accounts for complex survey design

bAdjusted percent change is predicted from regression models of each symptom on survey year, controlling for age at
death, gender, race/ethnicity, number of nights spent in a hospital in the last two years of life, nursing home residency at the
time of death and length of nursing home residency prior to death (regardless of site of death), number of ADL
dependencies (0-6 scale), diagnosis of arthritis (pain models only), depression reported in interview wave prior to death,
highest level of education, household wealth, household income, proxy relationship to decedent, time elapsed between
decedent's death and proxy's interview, average hours per week of care given to decedent from all informal carers, highest
level of education if proxy was spouse, English/Spanish preference for interview, and year that the decedent entered the
HRS sample
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