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UNDERSTANDING THE TREATMENT

PREFERENCES OF SERIOUSLY ILL PATIENTS

› A preference measure combining different treatment 
burdens, potential treatment outcomes, and likelihoods of 
these outcomes was administered to 226 persons age 
60 years with a limited life-expectancy secondary to 
cancer, congestive heart failure, or chronic obstructive 
pulmonary disease.  

› Asked if they would want to receive a given treatment 
when the outcome was known with certainty

› then with different likelihoods of the outcome.

› The outcome without treatment was specified as dying of 
the underlying disease.

Fried TR, et al. 2002; 346:1061-1066



Pie chart used to illustrate the likelihood of a desirable 
versus an undesirable outcome.

Fried TR, et al. N Engl J Med 2002; 346:1061-1066
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P=0.51

Cancer (n=79) 100.0 83.5 27.9 11.4

CHF     (n=66) 98.5 93.9 21.2 7.6

COPD  (n=81) 97.5 86.4 25.9 13.6

TREATMENT PREFERENCES OF SERIOUSLY ILL PATIENTS

Fried TR, et al. N Engl J Med 2002; 346:1061-1066





PROSPECTIVE STUDY OF HEALTH STATUS

PREFERENCES AND CHANGES IN PREFERENCES

OVER TIME IN OLDER ADULTS

› In-home interviews of 226 older community-dwelling 
persons with advanced cancer, congestive heart failure, 
or chronic obstructive pulmonary disease at least every 
4 months for up to 2 years. 

› Patients were asked to rate whether treatment for their 
illness would be acceptable if it resulted in 1 of 4 health 
states.

› To determine factors associated with ratings, we used 
generalized linear mixed-effects models by 
implementing repeated measures logistic regression 
with inclusion of a patient-level random effect.

Fried at al, Arch Intern Med. 2006;166(8):890-895. 



› We chose the mixed-effects model over a competing approach, 
for example, a marginal model approach using generalized 
estimating equations, because we wanted to account for 
irregular interview times and to draw inferences at the subject-
specific level.

› We developed 4 multivariable models, using a forward selection 
approach, with no correction for multiple comparisons.

› For each model, the dependent variable was the rating of a 
given health state as acceptable or unacceptable as a result of 
treatment at each time point.

› Independent variables were eligible for inclusion in each of the 
multivariable models if they were associated with the health 
state rating in a bivariate model with P<.20. To be included in 
the final model, the variable needed to maintain P<.10.

STATISTICAL METHODS
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HEALTH OUTCOME PRIORITIES AMONG COMPETING

CARDIOVASCULAR, FALL INJURY, AND MEDICATION

‐RELATED SYMPTOM OUTCOMES

Tinetti et al, JAGS, 2008; 56:8 (1409-1416)

• Primary outcome was the 
relative importance score for 
the three outcome domains, 
ascertained from a discrete 
choice task.

• 11 sets of choices, each 
composed of a pair of options 
that display risk for each 
health outcome with or without 
antihypertensive medications.

• Relative importance scores, 
which sum to 100, reflect the 
priority participants place on 
the difference between the risk 
estimates of each outcome



• 123 participants, the mean age was 81.5 
years (range 70-96), 71% female, 21% 
MMSE <19

• Median importance score was 51 for 
cardiovascular outcomes, 19 for fall 
injuries, and 27 for medication 
symptoms.

• % of participants prioritizing 
cardiovascular outcomes (importance 
score for CVD outcomes >50) was higher 
for participants without COPD (P=.02), a 
balance problem or unsteadiness walking 
(P=.02), dependency in any basic or 
instrumental ADL(P=.06), lower cognitive 
score (P=.02) and depressive symptoms 
(P=.03)

HEALTH OUTCOME PRIORITIES AMONG COMPETING

CARDIOVASCULAR, FALL INJURY, AND

MEDICATION‐RELATED SYMPTOM OUTCOMES

Tinetti et al, JAGS, 2008; 56:8 (1409-1416)



PRECIPITATING EVENTS PROJECT

› Prospective cohort study of 754 nondisabled, 
community-living persons aged 70 years or older 
assembled in 1998-99

› Overall research objectives
– to rigorously evaluate the natural history of disability 

among community-living older persons
– to elucidate the mechanisms underlying the 

development of, and recovery from, functional decline 
and disability among community-living older persons

Thomas M. Gill, MD 



PEP ELIGIBILITY CRITERIA

› Inclusion
– aged 70 years or older
– community-living 
– nondisabled in 4 key ADLs: 

› bathing, 
› dressing, 
› walking inside the house, 
› transferring from a chair 

› Exclusion
– life expectancy < 1 yr
– plan to move out of area during next yr
– significant cognitive impairment (n=28 or 3.6%) or profound 

hearing loss with no available proxy (n=0)

› Oversampled persons who were physically frail denoted by a 
timed score of greater than 10 seconds on the rapid gait test 
(i.e. walk back and forth over a 3-m course)



DATA COLLECTION

› Deaths were ascertained by review of the local 
obituaries and/or from an informant during a 
subsequent telephone interview. 

› In person assessments every 18 mn

› Monthly telephone interviews ~ 220 mn
– functional status (ADL, IADL, Mobility)

– precipitating events

» acute hospital admissions (Kappa = 0.94)

» restricted activity (Kappa = .90) 

» have you cut down on your usual activities due to an illness, 
injury or other problem? 

» have you stayed in bed for at least half a day due to an illness, 
injury or other problem?



DATA COLLECTED - ONGOING

› Median follow-up 111 months; attrition rate < 5%

› Completed over 85,000 monthly telephone interviews with a 
success rate of 99.2%

› Completion of follow-up assessments
─ 18-months: 96.2% of 708   ─ 144 months: 92.5% of 265

─ 36-months: 95.4% of 656   ─ 162 months: 92% of 212

─ 54-months: 94.9% of 588   ─ 180 months: 89.9% of 159

─ 72 months: 94.3% of 523   ─ 198 months: 89.6% of 125

─ 90 months: 94.2% of 467   ─ 216 months: 89.5% of 86

─ 108 months: 94.3% of 401 

› 680 (90.2%) deaths as of 12/31/2017



VULNERABILITY MODEL OF DISABILITY
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ASSOCIATION BETWEEN NEW INTERVENING EVENTS AND

DISABILITY ACCORDING TO PHYSICAL FRAILTY AT BASELINE

Gill et al 2004;292:2115-2124.



Modeling the transitions among the different states of disability and death.

DYNAMIC PROCESS OF DISABILITY

Worsening

RecoveryWorsening



STATISTICAL METHODS

› Extended Cox models for multiple states

› Exact method was used to handle tied event times.

› The hazard ratios refer to the risk of developing disability at 
month t+1 based on exposure to hospitalization or 
restricted activity only during the preceding month (t).

› The reference group was participants who had no 
hospitalization or restricted activity during the preceding 
month.

› Exposure for the prior events was defined as the number of 
months with hospitalization and the number of months 
with restricted activity only



Gill, T. M. et al.  2010;304:1919-1928



HEALTH OUTCOME PRIORITIZATION AS A TOOL FOR DECISION MAKING AMONG

OLDER PERSONS WITH MULTIPLE CHRONIC CONDITIONS

Fried TR et al. Arch Intern Med. 
2011;171(20):1856-1858. 
doi:10.1001/archinternmed.2011.424



RESTRICTING SYMPTOMS IN THE LAST YEAR OF LIFE

JAMA Intern Med. 2013;173(16):1534-1540. doi:10.1001/jamainternmed.2013.8732



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. 



Date of download:  4/26/2018

Occurrence was 
calculated by dividing 
the number of 
participants with ≥1 
restricting symptoms in 
that month by the 
number interviewed in 
the same month. Bars 
denote 1 standard error 
around mean values.

MONTHLY OCCURRENCE OF 1 OR MORE RESTRICTING

SYMPTOMS IN THE LAST YEAR OF LIFE MONTHLY



Date of download:  4/26/2018

MONTHLY OCCURRENCE OF 1 OR MORE RESTRICTING SYMPTOMS IN

THE LAST YEAR OF LIFE BY CONDITION LEADING TO DEATH



MULTIVARIABLE ASSOCIATIONS WITH OCCURRENCE OF RESTRICTING SYMPTOMS



DISTRESSING SYMPTOMS, DISABILITY, AND HOSPICE SERVICES AT THE END

OF LIFE: PROSPECTIVE COHORT STUDY

Gill et al JAGS 2017 , 66:1, 41-47, DOI: (10.1111/jgs.15041) 

• Exposure to restricting 
symptoms and disability in the 
last year of life of all 
participants. 

• For each panel, the error bars 
represent 1 standard error. 
The maximum number of 
restricting symptoms and 
disabilities were 15 and 13, 
respectively.



THE BURDEN OF RESTRICTED ACTIVITY AND ASSOCIATED

SYMPTOMS AND PROBLEMS IN LATE LIFE AND THE END OF LIFE







› Working together to understand patient 
preferences, priorities, we can research where the 
evidence is weak to move to patient-centered 
care.

› Collaboration between clinical and biostatistical 
experts can improve our understanding of the 
inter-related symptoms, patient preferences, 
leading to treatment acceptability, and its effect on 
patient-reported outcomes.

CONCLUSIONS
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