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Background: In this study, factors associated with the duration of a disability before death 
in older adults who are moderately to severely disabled in Taiwan are investigated.
Methods: A nationally representative sample of older adults (65+) in 1996 who died before 
2016 (n = 1139) were analyzed to calculate their disability status and the length of time they 
were disabled before death.
Results: The mean period during which the participants experienced moderate to severe 
disability before death for older adults in Taiwan was 5.53 years (SD = 3.15). Men who were 
overweight had an average of 1.17 more survival years (βoverweight = 1.17, p < 0.05) as 
compared to those who were normal weight, and in the case of those who were cognitively 
impaired (SPMSQ ≤ 7), years of survival were decreased by an average of 1.70 years as 
compared to those who were cognitively intact before death (βcognition = −1.70, p < 0.01). 
The aforementioned effects were independent of age. In women, the number of diseases was 
the most dominant independent correlate for survival years (βdisease = −0.34, p < 0.05).
Conclusion: Disability distribution at various time points before death among the elderly in 
Taiwan was revealed in the study. At 10 years before death, 93% of the elderly were free 
from any ADL disabilities, and only 4% reported more than three ADL disabilities. At 6 
years before death, an average of 10% of the participants had more than three ADL 
disabilities, and at one year before death, moderate to severe disability increased to 38%. 
Factors associated with the survival years among those who were moderately to severely 
disabled showed distinct gender differences.
Keywords: disability, duration before death, elderly, risk factor

Introduction
Disability among the elderly is a global issue, currently estimated to have affected 
460 million people worldwide in 2011.1 Taiwan is one of the affected aging 
countries. In line with the government definitions, 1 or 2 disability items are defined 
as mildly disabled; 3 or 4 disability items are defined as moderately disabled, and 5 
or 6 disability items are defined as severely disabled.2 According to a national 
survey in Taiwan, 0.48 million (16.5%) of the elderly aged 65 and over experienced 
functional disability in 2015, and the number has been estimated to increase to 
0.95 million by 2031.3,4 However, disability is not a consequence of aging. 
Individuals stay functionally intact or develop disability with wide range of hetero-
geneity. Some people die right after experiencing a disability, while others suffer 
from a disability for several years.

In the concept of active aging, health is an essential key point. Those who can 
live without assistance from others retain their dignity and thus have better quality 
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of life. Being disabled and bedridden affects old people 
psychologically,5 making them and their families 
exhausted because caring for them requires money as 
well as mental and physical effort. Taking care of the 
disabled elderly is a complicated and strenuous job.6 

First, caregivers are faced with choosing between their 
family and their career. Later, they experience economic 
burdens of as much as 1–2 thousand US dollars per month, 
as well as mental and physical burdens.7 One-fourth of 
caregivers experience high levels of stress,8 and 40.49% 
experience economic burdens.9 As the duration of 
a disability increases, the duration of caregiving also 
increases and so does the money being spent. Both the 
disabled elderly and their caregivers are confronted with 
higher morbidity and mortality rates.10 Thus, how long 
a disability lasts is crucial to the disabled elderly and 
their families. Consequently, as the life span of human 
beings increases, it is hoped that the duration of disabilities 
can be controlled as much as possible.

There are different disability patterns before death. Gill 
et al categorized these patterns into five categories,11 

where some individuals have no disabilities and some 
remain persistently disabled. There are several variables 
associated with end-of-life disabilities, including age, sex, 
chronic disease, and BMI, among others.12–15 However, 
studies on this topic have typically focused on a specific 
variable, instead of a combination.16 How sociodemo-
graphic, physical, and psychological variables interact in 
the disability process is thus not fully understood. In 
addition, the degree of impact each of the variables has 
on the duration of disability remains unclear. The differ-
ences in each individual disability pattern may have been 
masked by the general nature of the research dedicated to 
this field. Studies examining the longitudinal impacts of 
either sociodemographic or physical variables are limited 
by the study period, usually 1–4 years,11–13,17 where 
researchers attempted to draw disability trajectories. 
However, the limited periods under observation made it 
impossible to gain an overall perspective of disability and 
to estimate the burden on the family. In addition, study 
results may vary by country. Therefore, in this work, 
a nationally representative sample of older adults (65+) 
in 1996 who died before 2016 were adopted to determine 
the disability development before death and the possible 
modifiable correlates in the sociodemographic, physical, 
and psychological domains. The identification of modifi-
able factors may serve to alleviate the adverse impacts of 
the period of disability.

Methods
Participants
In this study, the Taiwan Longitudinal Study on Aging 
(TLSA) was used to obtain the data. The TLSA is a self- 
report nationally representative survey. It collects a wide 
range of sociodemographic, physical, psychological, and 
social data for middle-aged and elderly people in Taiwan 
from the Health Promotion Administration, Ministry of 
Health and Welfare. The 3rd-7th waves (1996~2011) of 
the TLSA data were used in this research. There were 
5131 participants aged 50 and above interviewed in 
1996. The 1999, 2003, 2007, and 2011 surveys followed 
the same group of people and recorded their disability 
data. We selected data for those aged above 65 in 1996 
who died before 2016 (n=1139).

To ascertain the date of death, we connected the TLSA 
data with the 1996–2016 death registration data provided 
by the Health Promotion Administration, Ministry of 
Health and Welfare, including an ID number and date of 
death. After connecting the cause of death data with the 
TLSA data, we were able to calculate the years of dis-
ability before death and the level of disability at that time. 
As shown in Figure 1, participant number (N) in each year 
before death was contributed by all the participants with 
disability records before death. For example, the interview 
wave was in 1996, 1999, 2003, 2007, and 2011. Therefore, 
those who died in 1997, 2000, 2004, 2008, and 2012, 
contributed to data for disability status one year before 
death. Similarly, for those who died in 2016, their disabil-
ity score on 1996–2011 TLSA data contributed to disabil-
ity records before the death of 5, 9, 13, 17, and 20 years 
ago. The subgroup analyses further analyzed those who 
developed moderately to severe disabilities during the 
1999, 2003, 2007, or 2011 follow-ups (n=618) to deter-
mine the correlates associated with years before death 
among them.

Measures
Disability was assessed using the Activities of Daily 
Living (ADL) scale.18 It includes six items: bathing, dres-
sing, eating, getting out of the bed, walking around 
a room, and using the toilet. Participants reporting having 
some difficulty, having a lot of difficulty, or being unable 
to do the movement in each item were coded 1, whereas 
participants reporting having no difficulty doing the move-
ment were coded 0. The total for the ADL scale ranges 
from 0 to 6, where 1 or 2 indicates that they are mildly 
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disabled; 3 or 4 indicates that they are moderately dis-
abled, and 5 or 6 indicates that they are severely disabled.

The covariates examined in the study included socio-
demographic, physical, psychosocial, and socio- 
environmental variables. The sociodemographic variables 
included age, sex, education (illiterate, elementary school, 
junior high school, senior high school, and university and 
above), marital status (married/ partnered or not), if their 
children live with them, and the state of their financial 
situation (good: no stress related to this, vs bad: has a little 
or a lot of difficulty dealing with it).

Physical variables included chronic conditions, cogni-
tive function, and BMI. Chronic conditions included 
hypertension, diabetes, heart disease, stroke, cancer, lung 
disease, arthritis, and hepatobiliary disease. These data 
were based on the question, “Did a doctor diagnose the 
disease?” The total score ranged from 0~8. Cognitive 
function19 was measured with the nine-item Short 
Portable Mental Status Questionnaire (SPMSQ). This 
questionnaire includes orientation (date, day of week, the 
current location, home address, and mother’s maiden 
name), memory (past and present president), and 
a concentration and mental tracking assessment (20 
minus 3, and minus 3, and minus 3), where the score 
was 1 if the answer was correct and 0 if the answer was 

wrong. The total score ranged from 0~9, with a higher 
score representing better cognition and a score of 7~9 
indicating intact cognition20,21 The body mass index22 

(BMI) = Weight (kg)/Height (m)2 was measured according 
to the standards set forth by the World Health 
Organization, where a BMI < 18.50 indicates underweight; 
18.50 ≤ BMI < 25.00 indicates normal weight, and BMI ≥ 
25.00 indicates overweight.

The psychosocial variables included depressive symp-
toms, stress, and social participation. The 10-item Center 
for Epidemiologic Studies Depression Scale (CES-D 10) 
was used to measure depression.23,24 The 10-item CESD 
scale has been proven to be a reliable and valid measure-
ment of geriatric depression in Taiwan, and includes 8 
negative questions and 2 positive questions: poor appetite, 
feeling tired, cannot sleep well, lonely, feeling sad, people 
are unfriendly, depressed, lacking strength, happy, life is 
good. According to the answer (never, sometimes, usually, 
always), each negative question was scored 0, 1, 2, 3, 
respectively. The positive questions were opposite and 
were scored as 3, 2, 1, 0, respectively. If the sum of 
these questions ≥ 10, the participant was considered to 
be suffering from depression.25–27 Stress was assessed 
with five questions about stress in the TLSA and included 
economic status, job, health, family relationships, family’s 

Figure 1 Disability distribution of the elderly at various time points before death. 
Notes: Participant number (N) in each year before death was contributed by all the participants with disability records before death. For example, the interview wave was in 
1996, 1999, 2003, 2007, and 2011. Therefore, those who died in 1997, 2000, 2004, 2008, and 2012, contributed to data for disability status one year before death. Similarly, 
for those who died in 2016, their disability score on 1996–2011 TLSA data contributed to disability records before the death of 5, 9, 13, 17, and 20 years ago.
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economic status, jobs, and health. The total score was the 
sum of how many kinds of stress they were experiencing, 
where a greater score indicated higher stress levels. Social 
participation included eight types of clubs (community 
social groups, religious groups, industry groups, political 
groups, public interest groups, hometown associations, 
elderly groups, and learning clubs). Participation in any 
of these groups was recognized as engaging in social 
participation.

The socio-environmental variables included living 
situation and living alone and included living in 
a nursing home and others, as well as living with family 
members or not.

Statistical Analysis
After connecting the cause of death data with the 1996, 
1999, 2003, 2007, and 2011 TLSA data, the deceased 
elderly were selected. We examined the distribution of 
their disability state at various time points. Specifically, 
we identified the disabled status for participants in every 
interview wave in 1996, 1999, 2003, 2007, and 2011, and 
then linked this data to their death data to calculate the 
changes and the length of time they had had each disability 
before death. The disability distribution of the elderly at 
various time points before death is summarized in 
Figure 1.

Next, we selected the moderately to severely disabled 
data because their ratio increased remarkably as the indivi-
duals approached death. However, because the TLSA inter-
viewed the participants every three to four years, the exact 
time at which they became disabled could not be exactly 
ascertained. Therefore, we estimated the development of 
the disability by the midpoint between the self-reported 
disabled interview wave and the year of the previous inter-
view wave. An example would be a man who was not 
disabled in 2003 but became moderately disabled in 2007 
and died in 2012. He would be labeled as moderately 
disabled for 7 = 2012-(2007+2003)/2 years before death. 
We compared the differences in the years of disability 
before death for possible risk factors by using chi-square 
tests for the categorical variables and t-tests for the contin-
uous variables.

Variables that turned out to be significant or were of 
interest were selected in order to learn more about how 
much these variables affected the years of disability before 
death. Using the SAS PROC GLM procedure, we used six 
models to do the regression analysis of the variables and 
years of disability before death. Model 1 evaluated the 

effects of the sociodemographic variables, age, and sex 
on the years of disability before death. In models 2–6, the 
physical, psychological, social variables were added pro-
gressively. The same method was used to analyze gender.

Results
Figure 1 shows the disability distribution of the sample. As 
the individual approached death, the level of disability 
increased. The proportion of the respondents who were 
moderately to severely disabled increased rapidly and 
accounted for 4%, 15%, and 38% of those who died 10 
years, 5 years, and 1 year later, respectively.

The characteristics of the moderate to severely disabled 
elderly in the study sample (n = 618) are presented in 
Table 1. The mean age was 80.91±6.94, and the average 
moderate to severe years of disability was 5.5 years. 
Among these individuals, 46.44% were male. Adults who 
suffered longer from disability were significantly more 
likely to be female, younger, with fewer diseases, not 
living in a nursing home, with normal cognitive function, 
and heavier. Those who lived with their children suffered 
from longer periods of disability; however, more children 
living with them did not mean a longer period of disability. 
Some diseases, including lung disease, and cancer, shor-
tened the duration of disability while other diseases did not 
affect it. In addition, the years of disability before death 
did not differ by education, the presence or absence of 
partners, the number of children, economic pressure, 
amount of stress, depression, or the degree of social 
participation.

The results of the linear regression examining the effect 
of the various variables on the years of disability is pre-
sented in Table 2. Model 1 (R square = 0.07) showed the 
effects of the sociodemographic variables, where age had 
a negative effect (βage = −0.10, p < 0.001), and being female 
had positive effect (βsex = 0.99, p < 0.001). Age and sex 
explained 7% of the results. In Model 2, the number of 
diseases (βdisease= −0.25, p < 0.01) had negative effects on 
years of disability before death and further explained 1% of 
the result. In Model 3, BMI further contributed another 3% 
of the variances in the duration of disability before death, 
and being overweight (βoverweight= 0.87, p<0.05) also had 
significant effects on predicting the years of disability 
before death. In Model 4, the results indicated that cognitive 
function (βcognition= −1.49, p < 0.001) had significant nega-
tive effects on years of disability before death. In models 5 
and 6, the psychological and social-environmental variables 
showed a weak association with years of disability before 

https://doi.org/10.2147/CIA.S321640                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Clinical Interventions in Aging 2021:16 1816

Chiu et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 Descriptive Statistics for the Elderly with Moderate to Severe Levels of Disability

Variable N (%) Years Before Death (Mean±SD) F/t

N 618 5.53±3.15

AGE 80.91±6.94 (65.00–104.00) 29.33***
65–74 112 (18.12) 6.15±3.91 5.23*
75- 506 (81.88) 5.40±2.94

Gender 14.36***
Men 287 (46.44) 5.02±2.86

Women 331 (53.56) 5.98±3.32

Education 1.25

Illiterate 245 (39.64) 5.65±3.07
Elementary school 253 (40.94) 5.56±3.30

Junior high school 62 (10.03) 4.71±2.28

Senior high school 34 (5.50) 5.77±3.90
College and above 24 (3.88) 5.81±2.90

Marital status 0.38
Married/partnered 254 (41.17) 5.63±3.20

Other 363 (58.83) 5.47±3.11

Living children 4.40±2.05 1.68

0 21 (3.40) 4.95±3.16 0.74

≥1 597 (96.60) 5.55±3.15

Living with children 1.36±7.86 1.18

0 269 (43.88) 5.25±2.94 4.44*
≥1 344 (56.12) 5.78±3.30

Economic stress 0.44
Stressed 172 (58.90) 6.51±3.43

Non-stressed 120 (41.10) 6.23±3.55

Life stress 1.73±1.42 0.17

<average 148 (50.51) 6.25±3.16 0.42

≥average 145 (49.49) 6.52±3.78

Depression 12.62±8.08 0.83

<10 117 (39.80) 6.68±3.52 1.32
≥10 177 (60.20) 6.20±3.44

Social participation 0.23±0.54 2.88

Living situation 16.81***
Normal 490 (79.29) 5.80±3.28
Nursing home 128 (20.71) 4.53±2.35

Live alone 0.1
No 572 (92.56) 5.52±3.16

Yes 46 (7.44) 5.67±3.06

Number of diseases 2.47±1.32 6.16*
Classification I 0.11

0 76 (12.30) 5.87±3.33

1–2 310 (50.16) 5.70±3.32

≥3 232 (37.54) 5.20±2.81

(Continued)
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death. However, the addition of these variables made the 
protective effects of gender invisible and thus insignificant. 
This might have been a result of the association between sex 
and psychological and social-environmental variables, 
which in turn affected the outcome.

Table 3 presents the regression analysis by sex. Age was 
the most important factor for women, explaining 7% of the 
results as compared to men, where age only contributed 3%. 
In Model 2, based on the R squared increment and also the 
estimated coefficient for the number of diseases in terms of 

Table 1 (Continued). 

Variable N (%) Years Before Death (Mean±SD) F/t

Classification II

High blood pressure 352 (56.96) 5.63±3.43 0.43

Diabetes 174 (28.16) 5.49±2.94 0.04
Heart disease 205 (33.17) 5.54±2.94 0.00

Stroke 205 (33.17) 5.25±2.97 2.44

Cancer 53 (8.58) 4.33±2.54 8.59**
Lung disease 137 (22.17) 4.82±2.82 9.15**
Arthritis 151 (24.43) 5.75±3.42 0.99

Hepatobiliary disease 55 (8.90) 5.26±3.28 0.45

Cognition[SPMSQ] 2.87±3.21 49.15***
8–9 70 (12.43) 7.11±3.85 19.95***
0–7 493 (87.57) 5.38±2.92

BMI 21.90±3.89 12.84***
WHO 6.68***

BMI < 18.50 82 (17.60) 4.93±3.25

18.50 ≤ BMI < 25.00 293 (47.41) 5.63±3.18
25 ≤ BMI 91 (14.72) 6.73±3.66

Notes: *p < 0.05, **p < 0.01, ***p < 0.001, bold values are statistically significant.

Table 2 Regression Coefficients of Factors Predicting Years Before Death for Older Adults Who Were Moderately to Severely 
Disabled

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Intercept 6.55*** 7.20*** 7.75*** 8.37*** 9.68*** 9.61***

Sociodemographic
Age −0.10*** −0.10*** −0.12*** −0.09*** −0.12*** −0.12***
Gender[women]a 0.99*** 0.98*** 0.82** 0.90** 0.87 0.94

Physical
Number of diseases −0.25** −0.28** −0.23* −0.45* −0.45*
BMI [underweight]b −0.62 −0.52 −0.68 −0.72

BMI [overweight]b 0.87* 0.82* 0.69 0.73

Cognitive impaired (SPMSQ≦7)c −1.49*** −0.69 −0.64

Psychological
Depressive symptoms [CESD≥10]d −0.61 −0.55

Social-environmental
Living with childrene −0.23
Social participation 0.30

Adjusted R square 0.07 0.08 0.11 0.11 0.11 0.11

Notes: *p <0.05, **p <0.01, ***p <0.001, bold values are statistically significant. aMen as a reference. bNormal weight as a reference. cSPMSQ≥8 as a reference. dCESD<10 as 
a reference. eNot living with children as a reference.
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predicting years before death, the results suggested that the 
number of diseases was a key factor for women (β = −0.34, 
p < 0.05), but it was not a key factor for men. For men, BMI 
(β = 1.17, p < 0.05) and cognitive function (β = −0.70, p < 
0.01) were significant predictors of years of disability before 
death, whereas in Model 3, these factors further explained an 
additional 6% and 2%, respectively, of the results. However, 
BMI (β = −0.43, p > 0.05) and cognitive function (β = −1.44, 
p > 0.05) only had a weak association to years before death 
women.

Discussion
A good or bad death is a critical issue for older adults with 
moderate to severe disabilities. Although whether a longer 
or shorter duration for older adults who are moderately to 
severely disabled is preferable is still controversial, quality 
of life in the last journey rather than quantity has become 
increasingly more valued. This study, by tracing 
a nationally representative sample of older adults who 
died during a twenty-year follow-up revealed the years 
of moderate and severe disability and the associated fac-
tors. It was found that for older adults in Taiwan, the 
proportion of moderate and severe disabilities increased 
rapidly as death approached. The mean of the years of 
disability before death for those who were moderately or 
severely disabled in Taiwan during the study period was 
5.53 years. Importantly, factors predicting duration (years) 
before death were distinct by gender: Age and number of 
diseases were the most important factors for women, 
whereas BMI and cognitive function were the most sig-
nificant predictors for men in terms of predicting years of 
disability before death.

Through an examination of deceased elderly in our 
study, we found that as they approached death, there was 
an increase in moderate to severe disability. This result 
matched the findings of previous studies.17 After analyzing 
these moderately to severely disabled elderly individuals, 
we found that in healthier people, the years of disability 
before death appeared to be longer. There were several 
variables significantly related to the years of disability 
before death. Among them, the most important variables 
were age and sex. With each year, the disability duration 
decreased by 0.1 of a year (βage = −0.10, p < 0.001), 
where women had 0.99 of a year more disability than men 
(βsex = 0.99, p < 0.001). The gender differences are 
discussed in the next paragraph. The second factors of 
importance were cognitive function and BMI. It is worth 
noting that compared to normal weight, being overweight 

and underweight appeared to have different effects on the 
years of disability before death, where there was an obe-
sity paradox. Lastly, psychosocial variables, including 
depressive symptoms and less social participation, had 
a weak association with fewer survival years for those 
who were moderately to severely disabled after accounting 
for age and physical health. However, this may have been 
due to the floor effect.

According to the statistics from the Taiwan Ministry of 
Health and Welfare in 2017, the average healthy life 
expectancy of men was 69.0 years old, and their life 
expectancy was 77.3 years old. Men suffered for 8.3 
years and, at the same time, women suffered for 9.8 
years (83.7–73.9).28 Women thus had a longer period of 
poor quality of life than men. In the results of our study, it 
was clear that the average duration of moderate to severe 
disability before death was 5.02 years for men and 5.98 
years for women, which indicated significant differences 
between men and women. Our results revealed that years 
of disability in men decreased by 0.18 of a year before 
death for every additional disease. However, women 
decreased almost twice as much as men, by 0.32 of 
a year per disease. In previous research, whether in foreign 
or domestic reports, women evaluated their health to be 
worse than men, and they were more sensitive to their 
comorbidities. That is, when they suffered from a disease, 
they were affected more psychologically. On the other 
hand, men often felt that they were in good health, had 
fewer medical visits and examinations, and went to the 
doctor later than women, which may have also made this 
variable, the number of diseases, less significant in 
men.29–32

In our study, younger and healthier patients suffered 
longer from moderate or severe disabilities. However, this 
study found that being overweight increased disability 
before death by 0.87 of a year more than being normal 
weight. This situation was more obvious in men, where 
overweight men added 1.17 years and overweight females 
added 0.68 of a year. Being overweight led to a longer 
duration of disability before death than normal weight, 
which met the obesity paradox. Overweight will cause 
a higher risk of some diseases but lead to a lower rate of 
mortality.33–37 It appears that being overweight provides 
protection from becoming disabled, mainly due to the 
effect of better nutritional status in obese elderly.38,39 

Thus, weight control in the elderly and whether the use 
of BMI is an effective way to judge nutritional status in the 
elderly should be further examined.
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Our study had several advantages. First, the TLSA is 
nationally representative longitudinal survey. Unlike exist-
ing studies focused on the trajectory before death, which 
often followed participants for 1–4 years,11,12,17,40 the 
average length of time the elderly people under considera-
tion were moderately and severely disabled was 5.53 years 
according to our study. Second, previous studies seldom 
mentioned the effects of psychological variables. This 
study addresses this shortcoming by analyzing psycholo-
gical variables. Although it was found in the present study 
that the addition of psychological and social- 
environmental variables led to a weak association with 
duration of disability, this may have been due to the 
limited variances in the psychological and social- 
environmental factors measured in the present study. The 
roles that psychological and social-environmental vari-
ables play during end-of-life should be carefully addressed 
in this line of research.

There are some limitations in our study. First, the 
TLSA is a self-report survey. The previous studies on 
this topic found that the economic situation of the family 
is highly related to the presence of disability and the 
morbidity rate, which would affect the duration of disabil-
ity prior to death.41–44 However, this variable was not 
significant in the present study. The validity of self- 
reported family income warrants further testing. Second, 
the TLSA investigates every 3 or 4 years, but we were not 
able to determine the exact year when this population 
became disabled. Instead, we estimated this based on the 
mean of the non-disabled wave and disabled wave. The 
study would have been better with a more concise time to 
death. Lastly, the TLSA data and the death data were not 
available on time. Although the aging and disability trend 
was continuing, we were not able to provide the latest 
analysis. There might therefore be some inaccuracies that 
cause the result to not fully reflect the current reality.

Conclusions and Implications
This study, by tracing a nationally representative sample of 
older adults who died during a twenty-year follow-up, 
revealed that the mean period during which this population 
experienced moderate to severe disability before death in 
Taiwan was 5.53 years (SD=3.15). The proportion of 
respondents who were moderately to severely disabled 
increased rapidly and accounted for 4%, 15%, and 38% 
of those who died 10 years, 5 years, and 1 year later, 
respectively. Young age, being female, living with one’s 
children, fewer chronic conditions, better cognitive 

function, and being overweight were associated with 
a longer duration of disability before death. However, 
gender differences did exist: Age and number of diseases 
were the most important factors for women, whereas BMI 
and cognitive function were the most significant predictors 
for men in terms of predicting years of disability before 
death. We believe that the findings from this national-wide 
longitudinal study will shed light on estimating end of life 
based on associated factors, potentially guiding gender- 
specific elderly end-of-life care.
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