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Abstract

To identify key factors affecting all-cause mortality in the elderly aged 80years and above. Data from Chinese Longitudinal
Healthy Longevity Survey (2011-2018) were utilized (N=3993). A healthy lifestyle score was obtained by assigning 8 factors:
smoking, drinking, exercise, sleep duration, social activity, waist circumference, BMI, and healthful plant-based diet index.
Cox regression and decision tree model were used to identify factors influencing the mortality risk. Lifestyle and activities
of daily living (ADL) were 2 of the most important modifiable factors influencing the mortality risk of the oldest seniors. A
higher healthy lifestyle score was associated with lower mortality risk. The HR (95% CI) of death risk in Q2, Q3, and Q4
groups were 091 (0.81-1.01), 0.78 (0.71-0.86), and 0.64 (0.58-0.71), respectively, when compared with the QI group of
healthy lifestyle score. Elderly with ADL disability had a higher mortality rate than those without ADL disability. When the
elderly already have ADL disability, the healthier the lifestyle, the lower the mortality rate. Among individuals aged 80 to
89years with ADL disability, the mortality rate was higher in the healthy lifestyle score Q1-Q2 groups (92.1%) than that in
the Q3-Q4 groups (71.6%). Similar results were observed among subjects aged 90 to 99years with ADL disability (QI-Q2:
97.9%, Q3-Q4: 92.1%). For centenarians without ADL disability, maintaining a healthy lifestyle significantly reduced mortality
(QI1-Q3: 90.5%, Q4: 75.5%). Caregivers should prioritize the consideration of lifestyle and ADL in their healthcare practices
of the oldest old.
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What do we already know about this topic?
As we know, the results of many studies have shown that there are various factors that affect the mortality risk of older
adults, including lifestyle, ADL.

How does your research contribute to the field?
Identify key influences on all-cause mortality in the oldest old, evaluate their prioritization, to inform the development of]
health care for primary caregivers of the oldest old.

What are your research’s implications toward theory, practice, or policy?
To provide a research basis for the future development of health care policies and health monitoring programs for the
elderly in China.
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Introduction

Currently, there are about 190 million elderly people aged 65
and above in China, accounting for 13.5% of the total popu-
lation, and elderly people aged 80 and above account for
about 2.54 % of the total population,' life expectancy has
reached 78.2 years.? A study® showed that by 2035, life
expectancy per capita is expected to reach 81.3 years on the
mainland, with female life expectancy reaching as high as
90 years in some areas.

With the gradual trend of advanced aging in China’s pop-
ulation, the care needs of the elderly are increasing rapidly.
Focusing on the risk factors for adverse outcomes in the
elderly will help improve their quality of life and prolong
their healthy lifespan, which is of great significance in reduc-
ing the burden of disease and the overall economic burden on
society, and realizing healthy aging. Numerous studies have
shown that lifestyle, such as smoking, alcohol consumption,
and diet, is closely related to the development of chronic dis-
eases and the risk of death, and that a healthy lifestyle can
reduce the risk of death in older people.*® However, there are
few large cohort studies on the relationship between overall
lifestyle and mortality risk among Chinese seniors aged
80years and older. Even fewer studies have been done on
centenarians. More importantly, of the relevant factors
affecting mortality in the elderly, which are the indicators
that are more deserving of prioritized attention and monitor-
ing by medical institution, nursing homes, and caregivers.
These issues remain to be further studied, that is the contri-
bution and innovation of this study.

Methods

Data Source

The data for this study were obtained from the “Peking
University Open Research Data Platform” Chinese
Longitudinal Healthy Longevity Survey (CLHLS) 2011 to
2018 tracking dataset. The CLHLS project, which is one of
the world’s largest cohorts of the oldest old to date, randomly
selected about half of the cities and counties in 23 provinces/
municipalities/autonomous regions across the country and
conducted 8 surveys from 1998 to 2018. The CLHLS adopted
a targeted random-sample design, collected data of centenar-
ians as much as possible within the sampled counties and
cities, and matched for gender and age groups (nonagenari-
ans, octogenarians, and young-old aged 65-79 years) living
in the same area with the centenarians to ensure
representativeness. More detailed information on the study
population has been published previously.” Participants were

interviewed by uniformly trained workers with a standard
questionnaire (available online: https://opendata.pku.edu.cn/
dataverse/CHADS). The quality of data in CLHLS has been
systematically assessed for reliability, validity, and consis-
tency.”® The project was reviewed by the Ethics Committee
of Peking University (Grant No. IRB00001052-13074), and
all research subjects or their proxies who participated in the
investigation signed an informed consent form.

In total, 9765 people participated in the 2011 wave, and 2
rounds of follow-up visits were conducted in 2014 and 2018
respectively. Those who were younger than 80 years of age at
the time of the 2011 survey (1953), those with missing infor-
mation (2089), those with a BMI <10 or >50 kg/m? (58),
and those who were lost to follow-up in 2014 (547) and 2018
(1125) were excluded, and a final total of 3993 participants
were included for analysis (See Figure 1).

Measures

Based on the results of the questionnaire, relevant data
were collected from the study participants in 2011, includ-
ing age, gender, knee height, weight, waist circumference,
region (city, town, rural), presence of cohabitants (with
family, living alone, living in a nursing home), education
level (0, 1-5, 6-9, =10years), economic level (rated as
poor, average, or rich based on the self-rating of the study
participants), main occupation before 60 years old (institu-
tional & professional and technical, industrial and commer-
cial services, agriculture& forestry& fishery, unemployed
or other), marital status (not in marriage, in marriage or
cohabiting), sleep duration (<6h/d, 6-10h/d, =10h/d),
smoking (never, ever, now), drinking (never, ever, now),
exercise (never, ever, now), social activities, dietary intake,
disease status, and ability to perform activities of daily liv-
ing. Information on outcome (death or survival) in the study
population was obtained from follow-up surveys in 2014
and 2018.

BMI and waist circumference (WC). Considering that the
elderly usually have a hunched back and cannot be mea-
sured upright, height (cm) is indirectly estimated by knee
height (¢cm)®: Male height=67.78 +2.01 X knee height,
female height=74.08 + 1.81 X knee height. BMI=weight
(kg)/height?> (m?), BMI is categorized according to the lat-
est published range of appropriate body weight for the
elderly in China’: low (BMI<22.0kg/m?), appropriate
(22.0=BMI<26.9kg/m?), high (BMI=26.9kg/m?).
WC=85cm for men and =80cm for women is defined as
excess waist circumference.!?
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9,765 people participated in 2011, and 2 rounds of follow-up
visits were conducted in 2014 and 2018 respectively

Excluded

Aged < 80 years at 2011 (n=1,953)

7,812 subjects aged > 80 years

Excluded

Lost to follow-up in 2014 (n=547) and 2018 (n=1,125)

Missing information (n=2,089),
BMI <10 or >50 kg/m? (n=58),

3,993 eligible subjects

Figure |. Flow chart for subject identification.

Chronic diseases or disorders. These include hypertension,
diabetes mellitus, dyslipidemia, cardiovascular and cerebro-
vascular disease, pulmonary disease, ophthalmic disease,
cancer, gastrointestinal ulcers, Parkinson’s disease, decubi-
tus ulcers, arthritis, cognitive impairment, epilepsy, gallblad-
der disease, rheumatism or rheumatoid rheumatism, chronic
nephritis, hepatitis, visual and auditory impairments, and
teeth loss, with the disease determinations being based on the
self-reporting of the respondents and the diagnosis of the dis-
ease by the hospitals. Of which cognitive impairment: self-
reported and diagnosed dementia or a score of <18 on the
Mini-mental State Examination (MMSE)!! (Total score 30).
Multimorbidity was defined as the number of chronic dis-
eases (NCD) =2 in the study population. Activities of daily
living (ADL) disability is recognized as requiring assistance
in any of the 6 categories: bathing, eating, dressing, transfers,
toileting, and continence.'?

Social activities. The frequency of the 8 types of activities
“housework (cooking, taking care of kids), outdoor activities
(Tai Ji, square dance, visit friends, etc.), garden work, read-
ing newspapers/books, raising domestic animals, playing
cards and/or mahjong, watching TV and/ or listening to the
radio, and organized social activities” was assigned a score
of 7 for “almost every day,” 3 for “sometimes,” and O for
“never,” A total score of all these 8 activitiecs was created

(range from 0 to 56) and grouped by quartiles Q1 (0-2), Q2
(3-9), Q3 (10-19), and Q4 (20-56).

Healthy plant-based diet index (hPDI). The foods in the ques-
tionnaire were categorized into healthful plant foods (grains,
fruits, vegetables, nuts, soy products, mushrooms and algae,
garlic, tea, and vegetable oils), less-healthful plant foods
(pickles or kimchi, white sugar or candies, and refined
grains), and animal products (dairy, meat, fish and other
aquatic products, eggs, and animal fat), and each item was
assigned a score ranging from 1 to 5 points based on intake
to obtain the hPDL'*!* Among them, healthful plant foods
were positively scored according to the frequency of intake
from high to low, with higher frequency of intake resulting in
larger scores, while less-healthful plant foods and animal
products were negatively scored according to the frequency
of intake from high to low, with higher frequency of intake
resulting in smaller scores (See Table 1). The total score
ranges from 15 to 75 and is grouped by quartiles Q1(0-42),
Q2(43-45), Q3(46-48), and Q4(=49).

Healthy lifestyle score. Eight factors including smoking,
drinking, exercise, sleep duration, social activities, BMI,
WC, and hPDI were assigned to obtain a healthy lifestyle
score. The total score was 2 to 17, grouped by quartiles Q1
(0-8), Q2 (9), Q3 (10-11), and Q4 (=12), with higher scores
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Table 1. Healthy Plant-based Diet Index Scoring Scale.

Type of food

Frequency of intake (assigned points)

Healthful plant foods

°Vegetable oils, miscellaneous grain crops

°Fruits, vegetables

°Nuts, soybean products, mushrooms, garlic,
tea or never (I)

Less-healthful plant foods

°Sugar, refined cereals, pickles or sauerkraut

or never (5)

Animal products

°Dairy products, eggs, fish and other aquatic
products, meat

°Animal fat

or never (5)

Frequent (5), infrequent (1)
Daily/almost daily (5), often (4), sometimes (2), rarely or never (I)
Almost daily (5), =1 time per week (4), =1 time per month (3), sometimes (2), rarely

Almost daily (1), =1 time per week (2), =1 time per month (3), sometimes (4), rarely

Almost daily (1), =1 time per week (2), =1 time per month (3), sometimes (4), rarely

Frequent (1), infrequent (5)

Table 2. Definitions of Healthy Lifestyle Score.

Factors Level (assigned points)
Smoking'>'¢ Never (2), ever (1), now (0)
Drinking'7-"? Never (2), ever (1), now (0)
Exercise?® Now (2), ever (1), never (0)

Sleep duration?'?2 6-10h/d (1), < 6h/d (0), =10h/d (0)
Social activities32* Q4 (4), Q3 (3), Q2 (2), QI (I)
BMI? Appropriate (1), high (0), low (0)
WC? Normal (), excessive (0)
hPDI132728 Q4 (4), Q3 (3), Q2 (2), QI (1)

indicating a healthier combined lifestyles. The specific scor-
ing criteria are shown in Table 2.

Statistical Analysis

SPSS 23.0 was used for data analysis, with p-values <.05
being considered statistically significant. Measurements
were expressed as (X £s), and comparisons between groups
were analyzed by ANOVA. Count data were expressed as n
(%), and comparisons between groups were analyzed by 2.

To investigate the association between healthy lifestyle
score and all-cause mortality, we used Cox proportional
regression models to estimate HRs and 95% Cls. Model 1
adjusted for age and gender. Model 2 further adjusted for
region, education, occupation before age 60, economic level,
marital status, ADL disability, and multimorbidity. Model 3
excludes subjects who died within 1year of enrollment as
sensitivity analyses. The CHAID decision tree model used
outcome (death or survival) as the dependent variable, and
the 7 factors screened by Cox multivariate regression,
namely age, gender, region, marital status, ADL disability,
multimorbidity, and healthy lifestyle score, as the indepen-
dent variables. The maximum depth of the CHAID decision
tree was set to 3 levels, the minimum number of cases for
parent nodes was 100, and the minimum number of cases for
child nodes was 50. Split-sample validation was set up,

where 70% of the randomly selected study population was
used as a training set to construct the model, and the remain-
ing 30% was used as a test set to examine the accuracy of the
constructed model.

Results

Sample Characteristics

A total of 3993 study participants were finally included in
this study for analysis, including 1634 (40.9%) males and
2359 (59.1%) females. Age was 92.1 = 7.6 years, of which
1622 (40.6%) were 80 to 89 years old, 1512 (37.9%) were 90
to 99 years old, and 859 (21.5%) were = 100 years old. Study
subjects were followed up for an average of 3.5 * 2.4 years,
with a cumulative total of 13919 person-years of follow-up.
There were 3117 (78.1%) deaths and 876 (21.9%) survivors
during the follow-up period.

The participants were divided into 4 groups Q1-Q4
according to the quartiles of the healthy lifestyle score. The 4
groups were statistically different (P <.05) in age, region,
marital status, education, economic level, occupation before
age 60, smoking, drinking, exercise, hPDI, sleep duration,
social activities, BMI, WC, ADL disability, NCD, and out-
comes (Table 3). Figure 2 showed a significant difference in
the proportion of survival among the 4 groups (P <.001).

Factors Affecting Mortality Risk in the Oldest Old

The results of multifactorial Cox regression showed that age,
gender, region, marital status, ADL disability, multimorbid-
ity, and healthy lifestyle score were the main influences on
mortality in the elderly (Figure 3).

Among these factors, the risk of death in the elderly was
significantly negatively correlated with the healthy lifestyle
score (P for trend<0.001), meaning that the higher the
healthy lifestyle score, the lower the risk of death in the
elderly. After multifactorial adjustment (Model 2), the HR
(95% CI) of death risk in Q2, Q3, and Q4 groups were 0.91
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Table 3. Distribution of Basic Characteristics of Participants.

Healthy lifestyle score

Ql (n=991) Q2 (n=598) Q3 (n=1246) Q4 (n=1158) F/y? P
Age, years 944+76 932+74 92.1£76 895+7.1 83.224 <0.001
Male, n (%) 432(26.4%) 245(15.0%) 479(29.3%) 478(29.3%) 6.152 0.104
Married/cohabiting, n (%) 166(19.4%) 107(12.5%) 276(32.3%) 305(35.7%) 34.330 <0.001
Years of education (0), n (%) 738(26.8%) 420(15.3%) 889(32.3%) 704(25.6%) 67.567 <0.001
Rural areas, n (%) 588(28.4%) 307(14.8%) 682(32.9%) 497(24.0%) 80.407 <0.001
Economic level (average), n (%) 662(25.4%) 409(15.7%) 810(31.0%) 730(28.0%) 47.189 <0.001
Institutional/professional, n (%) 26(12.3%) 23(10.8%) 52(24.5%) 111(52.4%) 94.549 <0.001
Smoking (now), n (%) 250(41.5%) 113(18.8%) 165(27.4%) 74(12.3%) 197.247 <0.001
Drinking (now), n (%) 290(45.4%) 105(16.4%) 168(26.3%) 76(11.9%) 296.414 <0.001
Exercise (now), n (%) 49(4.1%) 75(6.3%) 310(26.1%) 752(63.4%) 1122.294 <0.001
Sleep duration (6-10h/d), n (%) 292(14.6%) 269(13.5%) 657(32.9%) 778(39.0%) 323.387 <0.001
Social activity score Q4, n (%) 56(5.4%) 72(7.0%) 307(29.8%) 596(57.8%) 1397.758 <0.001
BMI (appropriate), n (%) 85(14.8%) 72(12.5%) 156(27.2%) 261(45.5%) 107.631 <0.001
WC (normal), n (%) 543(22.9%) 365(15.4%) 749(31.6%) 711(30.0%) 11.542 0.009
ADL disability, n (%) 532(38.1%) 250(17.9%) 411(29.4%) 204(14.6%) 320.323 <0.001
NCD (=2), n (%) 926(26.4%) 543(15.5%) 1092(31.1%) 952(27.1%) 74.866 <0.001
hPDI Q4, n (%) 49(4.6%) 81(7.5%) 352(32.7%) 594(55.2%) 1148.856 <0.001
Deaths, n (%) 882(28.3%) 510(16.4%) 952(30.5%) 773(24.8%) 175.937 <0.001
Survival Functions
1.0 Hj:g;g:f“y'c o Factors HR(95%CI) 4 p for trend
= 7i7§§?“"’f£d Q1 100 (Re)
R Q2 0.91(0.81-1.01) - - 0.119
é N Q3 0.78(0.71-0.86) s <0.001
[
O o Q4 064(0.58-0.71) +ms <0.001
Age 1.47(1.40-1.55) PE—— <0.001
Gender 1.30(1.20-1.40) e <0.001
=) . : i . S : Region  0.94(0.90-0.99) . 0.028
v Time(yeln: v Marital status 0.81(0.73-0.90) L — <0.001
ADL disability  1.71(1.58-1.85) e <0.001
Figure 2. Kaplan-Meier survive curves by healthy lifestyle score.
Multimorbidity 1.46(1.29-1.66) N <0.001
(0.81-1.01), 0.78 (0.71-0.86), and 0.64 (0.58-0.71), respec-

tively, when compared with the Q1 group of healthy lifestyle
score. Similar results (Model 3) were obtained from the sen-
sitivity analyses (Table 4).

The 7 factors screened by Cox regression were used as
independent variables and the outcome was used as the
dependent variable in the CHAID decision tree model. The
overall correctness of the model was 79.1%, with a good
classification effect (Table 5). The results showed (Figure 4)
that age, ADL disability, healthy lifestyle score, and multi-
morbidity may be more important (P <.05) in influencing
the risk of mortality among the oldest old compared to the 3
factors of region, marital status, and gender. Among these,
lifestyle and ADL were key modifiable factors. The mortality

Figure 3. Forest plot of factors influencing all-cause mortality
among the oldest old.

Note. Adjusted for age, gender, region, education, occupation before age
60, economic level, marital status, ADL disability, and multimorbidity
coexistence.

rate increased gradually with age (P <.001) and was 62.3%,
87.8%, and 92.8% in the 80 to 89, 90 to 99, and =100 age
groups, respectively. Regardless of age, the mortality rate of
the elderly with ADL disability was significantly higher than
that of the elderly without ADL disability (P<<.001). The
mortality rates of the elderly with ADL disability in the 80 to



INQUIRY

Table 4. Relationship Between Healthy Lifestyle Score and All-Cause Mortality Risk Among the Oldest Old.

HR (95% Cl)
Healthy lifestyle Death density
score Deaths/person-years (/1000 person-years) Model | Model 2 Model 3
QI(0-8) 882/2632 335.11 |.00(Ref) 1.00(Ref) 1.00(Ref)
Q2(9) 510/1841 277.02 0.87(0.78-0.97)" 0.91(0.81-1.01) 0.95(0.84-1.08)
Q3(l0-11) 952/4425 215.14 0.72(0.66-0.79)" 0.78(0.71-0.86)" 0.81(0.73-0.90)"
Q4(=12) 773/5021 153.95 0.56(0.51-0.62)" 0.64(0.58-0.71)" 0.67(0.59-0.75)"
P for trend - - <0.001 <0.001 <0.001

Note. Model | adjusted for age and sex; Model 2 adjusted for age, sex, region, education, occupation before age 60, economic level, marital status, ADL
disability, and multimorbidity; Model 3 excludes subjects who died within | year of enrollment as sensitivity analyses.
*P < .05 and “P<.001, which is statistically significant.

Node 0
Death rate=78.3%

Age
p<0.001, Chi—squ‘are=298.350, df=2
f [ 1

80-89 90-99 =100
Node 1 Node 2 Node 3
Death rate=62.3% Death rate=87.8% Death rate=92.8%
ADL Disability ADL Disability ADL Disability
» <0.001, Chi-square=41.417, df=1 »<0.001, Chi-square=38.157, df=1 » <0.001, Chi-square=19.635, df=1
1
[ 1
Yes No Yes No Yes No
L L
Node 6 Node 7 Node 8 Node 9

Node 5
Death rate=57.6%

Node 4
Death rate=80.4%

Death rate=95.4% | | Death rate=82.6% Death rate=96.8% | | Death rate=87.2%

T

Healthy Lifestyle Score Multimorbidity Healthy Lifestyle Score Healthy Lifestyle Score
p<0.001, Chi-square=15.280, df=1 P <0.001, Chi-square=17.625, df=1 »=0.015, Chi-square=7.896, df=1 p=0.012, Chi-square=8.344, df=1
Q1,Q2 Q3,Q4 Yes No Q1,Q2 Q3,Q4 Q1,Q2,Q3 Q4
| | | | | 1
Node 10 Node 11 Node 12 Node 13 Node 14 Node 15 Node 16 Node 17

Death rate=92.1% | | Death rate=71.6% | | Death rate=61.2% | | Death rate=44.2% | | Death rate=97.9% | | Death rate=92.1% Death rate=90.5% | | Death rate=75.5%

Figure 4. Decision tree model for all-cause mortality risk in the oldest old.

Table 5. Decision Tree Model Detection Correctness.

Predicted
Sample Observed Survival Death Percent correct (%)
Training Survive 106 490 17.8%
Death 84 2067 96.1%
Overall percentage 6.9% 93.1% 79.1%
Test Survive 55 225 19.6%
Death 38 928 96.1%
Overall percentage 7.5% 92.5% 78.9%

higher in the healthy lifestyle score Q1 and Q2 groups
(92.1%) than that in the Q3 and Q4 groups (71.6%); among
older adults aged 80 to 89 years and without ADL disability,
whether or not there was multimorbidity had a greater impact
on mortality, with higher mortality rates among those who
had multimorbidity (61.2%). Those with no chronic disease
or only one chronic disease had lower mortality (44.2%).

89,90 to 99, and = 100-year-old groups were 80.4%, 95.4%,
and 96.8%, respectively. In contrast, the mortality rates of
the elderly without ADL disability were 57.6%, 82.6%, and
87.2%, respectively.

Healthy lifestyle score had an effect on mortality in all
age groups of the elderly (P <.05). Among older adults aged
80 to 89years with ADL disability, the mortality rate was
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Among older adults aged 90 to 99years with ADL dis-
ability, those with lower healthy lifestyle scores in Q1 and
Q2 had a higher mortality rate (97.9%) and those in the Q3
and Q4 groups had a lower mortality rate (92.1%), whereas
among those =100years old without ADL disability, the
group with the highest healthy lifestyle scores (the Q4 group)
had a lower mortality rate (75.5%), and the remaining 3
groups had a higher mortality rate (90.5%).

Discussion

Lifestyle and Mortality Risk

This study discovered a significant inverse relationship
between combined healthy lifestyles and the risk of all-cause
mortality in the oldest old. Compared with the lowest life-
style score group (Q1), the risk of death decreased by 9%,
22%, and 36% in groups Q2, Q3, and Q4, respectively.
However, the difference between groups Q2 and Q1 did not
reach statistical significance. Possible explanations for this
lack of significance include potential confounding factors
such as advanced age, falls, and other accidents, as well as
the relatively small sample size of the Q2 group. The results
of the decision tree analysis also suggested that in the 80 to
89 and 90 to 99 age groups, older adults who already had
ADL disability were at less risk of death if they lived in
healthier lifestyles (Q3, Q4). For centenarians who already
had a very high risk of death themselves, mortality was sig-
nificantly reduced if they had unlimited ADL mobility and
adopted a relatively healthier lifestyle (Q4). Numerous stud-
ies have demonstrated the importance of single or combined
lifestyle interventions, such as a balanced diet, smoking ces-
sation and alcohol restriction, and regular exercise, for man-
aging body weight,?® regulating metabolic markers,*3°
improving prognosis,’! and decreasing the risk of death®2%32
in older adults.

Conversely, healthier combined lifestyles mean that
seniors tend to have good dietary habits, regular exercise,
socialization, and are relatively more likely to have better
nutritional status, cognitive function, muscle function, and
muscular strength, leading to better physical health.?>** In
addition, some studies have shown that lifestyle is associated
with factors such as an individual’s education, economic
level, and whether or not he or she lives alone.®’ Therefore, a
healthy lifestyle may also suggest that the individual is more
capable to manage his or her health problems, afford health
care, and is more likely to receive timely care, therefore has
a relatively lower risk of death.

ADL and Mortality Risk

This study found that among the 7 factors affecting the death
of the elderly, 4 factors, namely, age, ADL, lifestyle, and
multimorbidity, were more important than gender, region,
and marital status. Two modifiable factors among them, ADL

disability and lower lifestyle score harmed the death of
elderly people of all ages, suggesting that for elderly people
aged 80 years and above, priority attention needs to be given
to their ADL and if they are no longer able to perform activi-
ties of daily living independently, more attention needs to be
paid to healthy lifestyles.

ADL is an individual’s ability to independently maintain
basic life activities, and ADL dependence can lead to
decreased quality of life, extra depletion of caregiving
resources, increased disease burden and financial burden,
and higher mortality risk in older adults.'>*® The main rea-
sons are: (1) ADL is closely related to muscle strength, mus-
cle mass, and function.’” On the one hand, the rate of muscle
attenuation accelerates significantly with age, especially
after the age of 60 years,*® which in turn leads to a reduction
in muscle mass, a decrease in the level of muscle strength, a
limitation of somatic mobility, and an increase in the risk of
ADL disability. On the other hand, when ADL disability
occurs, it tends to further exacerbate muscle decay due to
limited physical activity, which increases the risk of falls,
fractures, and death in the elderly.’® (2) Some studies have
found that ADL can be an important predictor of cognitive
impairment in older adults,*” and limited ADL ability in
older adults may also be a sign of cognitive decline, dimin-
ished sensory abilities, or psychiatric problems such as
depression, leading to an increased risk of incapacitation and
death. (3) In addition, findings by Hyejin et al*!, Kim et al*?
have shown that older adults with ADL dependence and
activity limitations are more likely to have unmet healthcare
needs than those with normal ADL ability. As a result, their
quality of life, health status, and disease outcomes are com-
promised, and they are at higher risk of death.*>*

Strengths and Limitations

The data used in this study came from a large-sample long-
term cohort, with a representative sample covering 23 prov-
inces, municipalities, and autonomous regions across China,
and the data collection process was professional and reliable.
However, there are still limitations in the study itself, includ-
ing (1) the information on various lifestyles was self-reported
by the respondents or proxies, which may result in a certain
degree of recall bias; (2) only baseline data on lifestyles were
included, and there was no detailed analyses of changes dur-
ing the follow-up period and their impact on the outcomes;
(3) there is only qualitative information on the frequency of
intake for diets and no quantitative data on nutrients intake;
(4) no subdivision of the severity of disease and ADL dis-
ability was made, which may have different effects on the
outcomes.

Conclusion

In conclusion, age, ADL, lifestyle, and multimorbidity are
important factors affecting the risk of death in the elderly
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aged 80years and older, of which lifestyle and ADL are 2
important modifiable factors. In caring for the elderly in the
future, medical institutions and caregivers should, on the one
hand, pay more attention to the improvement of indoor and
outdoor facilities that are suitable for the elderly, to prevent
the partial or complete loss of mobility as a result of acci-
dents. On the other hand, they should recognize high-risk
factors and carry out graded health management, so as to
take early precautions. At this stage in China, the assessment
of mobility, cognition, and other functions of the elderly is
often done when patients visit the doctor for various disease
reasons, such as recurrent fractures and memory loss. If
health management records are established in the community
and routine monitoring or intervention is piloted for those at
high risk, such as those with ADL disability or with unhealthy
life habits, and if detection, diagnosis and treatment are car-
ried out as early as possible via regular nutritional assess-
ment, screening for muscle decay (grip strength, walking
speed, etc.), management of chronic diseases (reminding of
medication taking and regular follow-ups), this will help to
retard the progress of function loss in the elderly, and to min-
imize the occurrence of additional disease burdens, or seri-
ous adverse consequences such as disability and death caused
by delayed diagnosis and treatment.
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