
How does disability and symptom burden among the 
very old differ between those who die and those who do not 
die over 12 months? We explored patterns of disability and 
symptom burden in the Health ABC cohort study, which in-
volved quarterly phone interviews in 2011-14 (years 15-17). 
A proxy completed the interview when the proband was un-
able to participate. We identified a sample of 291 decedents 
with at least 1-year of follow-up before death and matched a 
1:1 sample of survivors at the time of death by race, sex, and 
age (within ±3 years). 252 decedents (age 90.0±3.03, 65.1% 
Black, 52.4% female) and 288 survivors (age 90.1±3.03, 
64.9% Black, 52.4% female) with at least 3 quarterly inter-
views were included for analysis. Decedents had a higher pro-
portion of proxy-reported interviews compared to survivors 
(40.9%vs16.0%, P<0.01). Disability prevalence among dece-
dents was significantly higher (P<0.01) compared to survivors 
(using an assisted walking device, 62.3%vs37.4%; diffi-
culty getting in/out of bed, 32.0%vs19.4%; difficulty bath/
shower, 28.9%vs10.0%; difficulty dressing, 19.0%vs8.7%). 
Decedents and survivors differed significantly (P<0.05) in 
self-reported number of symptoms (2.35vs1.78), severity of 
disability due to shortness of breath (4.09vs2.04), constipa-
tion (3.97vs1.74), and difficulty concentrating (1.98vs1.25). 
Decedents also had a significant higher score (P<0.01) on 
self-reported loss of appetite (2.24vs1.91) and worse global 
quality of life rating (3.04vs2.64), compared to survivors. 
The patterns were similar in proxy-reported group and in 
the group with a combination of self-and proxy-reported 
interviews. Even in very late old age, disability and symptom 
burden increase with the approach of death.
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Increasing life expectancy has postponed the last years of 
life to older ages. Previous studies have demonstrated that 
disability is determined by age, age at death and closeness 
to death but only few have focused on oldest old popula-
tion. We examined disability during the last years of life 
among people aged 90 years and older between 2001 and 
2014 and assessed whether it varied by age at death, sex and 
study year. We used population-based survey data from the 
Vitality 90+ Study years 2001, 2003, 2007, 2010 and 2014 
(N=5711, response rate 77-86%) linked with dates of death 
from Statistics Finland. Disability was defined as dependency 
in daily activities (dressing, getting in and out of bed) and 
mobility (moving indoors, walking 400m, using stairs). We 
analyzed disability stratified by closeness to death and age 
at death for men and women in each study year with logistic 
regression method. Disability in daily activities and mobility 
increased systematically with closeness to death (>4, 3-3.99, 
2-2.99, 1-1.99 and 1> years to death) for both sexes in each 
study year. Also higher age at death (90-91 vs. 94+ years) was 
associated with disability. These associations remained con-
sistent throughout the study period. This study shows that 
in the oldest old population both closeness to death and age 
at death determine the level of disability. We suggest that the 

complex and resource-draining care needs at the end of life 
will increase with growing number of people living their last 
years of life in very old age.
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Multidisciplinary interventions can improve gait and 
balance in patients with Parkinson’s disease (PD). However, 
it is not yet known if these interventions also positively im-
pact the quality of daily-living walking. We, therefore, exam-
ined the effects of a multidisciplinary, intensive out-patient 
rehabilitation program (MIOR) as delivered by the rehabili-
tation center of EZRA–LEMARPE organization on gait and 
balance as measured in the clinic and on every-day walking, 
as measured during 1-week of continuous measurement. 
46 PD patients (age: 70.05±7.71; gender: 31.3% women; 
disease duration: 8.85±6.27 yrs) were evaluated before and 
after participating in 8-weeks of physical, occupational, and 
hydro-therapy, boxing, and dance (3 days/week; 5 hrs/day). 
After the intervention, clinical measures of balance (MiniBest 
Test of Balance delta: 1.82±3.30 points, p=0.001), mobility 
(TUG delta: -1.78±6.15sec; p=0.001), and usual-walking 
speed (delta 19±16cm/s; p<0.001) improved. Daily-living 
step counts and daily-living gait quality did not change 
(p>0.5). In exploratory analyses, subjects were categorized as 
responders (Rs) and non-responders (NRs) based on changes 
in their daily-living walking gait speed. Rs increased their 
daily-living gait speed (delta: 10±14cm/s; p<0.001); NRs did 
not. Rs (n=21) also improved their daily-living gait quality 
measures (e.g. stride regularity, step length, stride time vari-
ability). At baseline, disease severity (MDS-UPDRSIII) was 
lower (p=0.02) in Rs (25.33±11.47), compared to the NRs 
(34.38±14.27). These results demonstrate that improvements 
in the clinic do not necessarily transfer to improvements in 
daily-living gait. Further, in select patients, MIOR can ameli-
orate daily-living walking quality, potentially reducing the 
risk of falls and other adverse outcomes associated with im-
paired mobility.
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Mobility is important to sustain for older adults to live 
independently. The purpose of this project was to evaluate 
teach back and ask me 3 interventions with a health edu-
cation program that included Otago strength and balance 
exercise and a walking program The pilot program, Mobility 
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