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Are Older Persons in China Living More Years  
in an Independent Living Arrangement?  
Estimates Using Multistate Life Tables
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ABSTRACT Adopting a mul ti state life ta ble ap proach, this study es ti ma tes num ber 
of years the very old in China ex pect to live in an in de pen dent liv ing ar range ment 
(alone or with spouse only)—an es ti mate we term “in de pen dent liv ing life ex pec tan cy” 
(ILLE)—as op posed to in coresidence with adult chil dren or oth ers. We also es ti mate 
how ILLE and pro por tion of to tal life ex pec tancy (TLE) re sid ing in de pen dently has 
changed over time. The back drop for this study is a so ci ety ex pe ri enc ing both in creas
ing lon gev ity and so cial changes that in flu ence the ten dency to live in an in de pen dent 
liv ing ar range ment. The study con cen trates on assessing whether changes in ILLE 
match or sur pass gains in TLE ex pe ri enced by oldestold Chi nese adults. Data are 
from the 2002–2014 Chi nese Longitudinal Healthy Longevity Survey, and es ti ma tion 
is conducted us ing the Stochastic Population Analysis for Complex Events soft ware. 
Results sug gest that on bal ance, gains in ILLE are proportionately greater than gains in 
TLE, in di cat ing an ex pan sion of ILLE for most Chi nese el ders. Males, sep tu a ge nar ian 
fe males, and dis abled sep tu a ge nar i ans are the most likely to be liv ing proportionately 
lon ger lives in an in de pen dent liv ing ar range ment. In con trast, ex tremely old (no na ge
nar ian and cen te nar i an) fe males and ex tremely old dis abled in di vid u als are least likely 
to have ex pe ri enced dra matic changes in pro por tion of life re sid ing in de pen dent ly. The 
find ings im ply some sup port for the hy poth e sis that given the main te nance of fam ily 
sol i dar ity in China, those in greatest need are least likely to en coun ter the most ex treme 
changes to ward in de pen dent liv ing ar range ments.
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Introduction

Increasing lon gev ity in China, as else where around the world, means that peo ple are 
liv ing to older and older ages. Adopting a mul ti state life ta ble ap proach, the cur rent 
study ex am ines num ber of years the very old in China can ex pect to live in an in de pen
dent liv ing ar range ment (alone or with spouse only)—which we term “in de pen dent 
liv ing life ex pec tan cy”—as op posed to in coresidence with adult chil dren or with oth
ers. In the pro cess, we ad dress the no tion of in creas ing lon gev ity by assessing whether 
years of life gained are spent in an in de pen dent liv ing ar range ment. We de rive es ti ma
tes for males and fe males across four oldage groups—sep tu a ge nar i ans, oc to ge nar i
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ans, no na ge nar i ans, and cen te nar i ans—and for mar ried and nonmarried per sons with 
and with out disabilities.

These es ti ma tions take place in a mi lieu where coresidence be tween an older per son 
and one or more adult children has been a longstand ing and con tinu ing prac tice and a 
fun da men tal way of struc tur ing house holds (Bongaarts and Zimmer 2002; Chen 2005; 
Logan and Bian 1999; Martin 1989; Treas and Chen 2000; United Nations 2005; Wu 
and Schimmele 2008; Zeng and George 2001; Zeng and Wang 2003; Zhang 2004). 
For in stance, Li et al. (2009) reported that about 68% of the oldestold (those aged 
77+) in China lived with one or more adult child in 1998. Sereny (2011) reported that 
about 64% of Chi nese aged 65 and older lived with an adult child in 2005, whereas 
only about 31% lived alone or with spouse only. A num ber of more re cent re views con
firmed that coresidence re mains a prominent house hold for ma tion for older per sons 
in China and that in de pen dent liv ing ar range ments are less prev a lent (Fan et al. 2018; 
Ren and Treiman 2015; Zhang et al. 2014; Zhou et al. 2018).

At a pop u la tion lev el, the prom i nence of co res i den tial liv ing ar range ments in China, 
as else where in the de vel op ing world, is of ten explained with some com bi na tion of 
so cio log i cal and eco nomic per spec tives. Sociologically, co res i den tial liv ing with adult 
chil dren al lows for sup port to be pro vided to older adults in close prox im ity and has 
tra di tion ally been con sid ered an ap pro pri ate way of expressing fil ial pi ety (Qi 2015; 
Silverstein et al. 2006; Whyte 2003; Zhang et al. 2014). In ad di tion, older per sons 
who are liv ing with their adult chil dren can con trib ute in in stru men tal ways to their 
fam ily through grandparenting and other such care tak ing or homecare as sis tance roles 
(Chen and Liu 2011; Chen et al. 2011; Silverstein et al. 2007). Economically, given 
the ten dency of de vel op ing countries like China to have fairly weak for mal sys tems 
of so cial se cu ri ty, fil ial pi ety expressed through co res i den tial liv ing is a way of in for
mally supporting the older seg ment of the pop u la tion and con se quently maintaining an 
ac cept able stan dard of liv ing for a non work ing sub set of the pop u la tion (Frazier 2006; 
Liu and Sun 2016; Wang 2006).

Research has also explained such ar range ments by ex am in ing prox i mate causes. 
Frequently cited de ter mi nants of coresidence are age, sex, mar i tal sta tus, dis abil ity or 
other health sta tus, ru ral ver sus ur ban res i dence, fam ily size, and level of ed u ca tion 
(Chen 2005; Chen and Short 2008; Cong and Silverstein 2010; Logan and Bian 1999; 
Logan et al. 1998; Silverstein 1995; Silverstein and Angelelli 1998; Silverstein et al. 
2006). Similarly, lon gi tu di nal an a ly ses have ex am ined de ter mi nants of tran si tions into 
and out of coresidence. Korinek et al. (2011) found that a rise in the prob a bil ity of liv
ing coresidentially fol lows life course changes, such as the tran si tion to wid ow hood 
among older Chi nese adults. Others have found that older adults in China, es pe cially 
wom en, are likely to tran si tion out of in de pen dent liv ing into coresidence when their 
health de te ri o rates (Zhou et al. 2018; Zimmer 2005). These tran si tion stud ies sug gest 
that liv ing ar range ments are shaped by fac tors re lated to the per sonal need for sup
port. For in stance, older peo ple who ex pe ri ence pro gres sively wors en ing health are 
in creas ingly likely to re quire in stru men tal help. Widowhood can remove a pri mary 
source of in stru men tal as sis tance, cre at ing sup port needs. Widowhood can in flu ence 
fi nan cial re sources in other ways as well. Pension sys tems in China are rap idly be ing 
re formed, but re search has in di cated that inequalities re main. Those liv ing in ru ral 
ar eas, those in ur ban ar eas with out jobs, house wives, wom en, and ru ral mi grant work
ers are less likely than oth ers to be protected by for mal pen sion plans (Liu and Sun 
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741Older Persons in China in Independent Living Arrangements

2016; Queisser et al. 2016; Zhu and Walker 2018). Worsening health or be com ing a 
widow could prompt a change in liv ing sit u a tion to coresidence. Similarly, stay ing in 
good health or con tinu ing to live with a spouse may keep an older per son liv ing in an 
in de pen dent ar range ment or even pro vide the im pe tus to move from a co res i den tial to 
an in de pen dent liv ing ar range ment.

Chi nese Context

Part of the im pe tus for the cur rent anal y sis re lates to macro level forces that pro mote 
in de pen dent liv ing ar range ments for older adults in China by put ting pres sure on nor
ma tive ways of struc tur ing sup port. First, de mo graphic forces can af fect in de pen dent 
liv ing. Population ag ing is par tic u larly rapid in China (Chen and Liu 2009), largely as 
a re sult of fer til ity de clines in re cent de cades that pro duced smaller youn ger co horts 
rel a tive to older co horts. Partly a func tion of its wellknown onechild pol icy that was 
in tro duced in 1979, China’s to tal fer til ity rate fell from nearly 6.5 to 1.5 chil dren per 
woman be tween the 1960s and the mid1990s (United Nations 2018). As chil dren 
from higher fer til ity re gimes move into old age, their num bers swell rel a tive to the 
to tal. In 1960, those 70 and older in China con sti tuted about 2% of the to tal pop u
la tion. The per cent age passed 5% by 2010 and is projected to reach about 20% by 
2050. The oldestold are grow ing faster than any other seg ment in pro por tional terms. 
In 1960, those aged 80 and older in China accounted for less than 0.2% of the to tal 
pop u la tion. This fig ure reached about 1.5% by 2010, and it is expected to pass 8% by 
2050 and con tinue to rise there af ter. A re duc tion in youn ger rel a tive to older per sons 
may re duce op por tu ni ties to coreside, thus pro mot ing in de pen dent liv ing.

Second, eco nomic growth and glob al iza tion can pro mote in de pen dent liv ing. Glo
balization has transformed China, caus ing changes in the struc ture of la bor, in creased 
mi gra tion, rapid ur ban i za tion, al ter ation of fam ily dy nam ics, trans for ma tions of so cio
eco nomic con di tions, and a host of other so cial and eco nomic re al i ties (Biao 2006; 
Bloom et al. 2006; Breznitz and Murphree 2011; Changmin 2000; Fenggan 2000; 
Gallagher 2011; Giles et al. 2010; Guo et al. 2009; He and Ye 2014; Meng and Yamauchi 
2017; Meyerhoefer and Chen 2011; Ngai 2016; Sheng and Settles 2006; Wang et al. 
2015; Ye et al. 2013). Opportunities for work are in creas ing in ur ban cen ters, greatly 
expanding ur ban pop u la tions and prompting youn ger per sons to mi grate, of ten leav
ing older per sons be hind (He and Ye 2014). These la bor op por tu ni ties, along with 
changes in the na ture of la bor and types of jobs avail  able, are in creas ing in comes and 
lev els of ed u ca tion, lead ing to a grow ing mid dle class. These changes can shift val ues 
to ward in de pen dence and selfre li ance rather than de pen dence on the fam ily for sur
viv al. Although changes in eco nomic con di tions and sub se quent norms and val ues could 
re duce youn ger adults’ in ter est in liv ing with par ents, move ment up the so cio eco nomic 
lad der could also mean that older per sons are more likely to be supported through re mit
tances rather than through prox i mate liv ing.

This said, whether older per sons are “left be hind” in the face of these de mo graphic 
and eco nomic changes is also a func tion of spe cific po lit i cal and cul tural fac tors unique 
to China. First, starting in the late 1980s, China be gan implementing ma jor hous ing 
re forms aimed at pro mot ing prop erty rights and pri vate own er ship within a rap idly 
de vel op ing hous ing mar ket. Many of the re forms that took ef fect within the time frame 
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con sid ered in the cur rent study have helped to in crease pri vate own er ship (He et al. 
2017; Wang et al. 2020). For in stance, the Economic and Comfortable Housing pro
gram mod i fied in 2007 in creased the avail abil ity of mod er ately sized hous ing units in 
ur ban ar eas (Deng et al. 2011). However, China has also ex pe ri enced sharply ris ing 
hous ing prices (Sato et al. 2013; Sicular et al. 2017), and homeownership con tin ues to 
fa vor those in the pub lic sec tor (Gu et al. 2016).

Second, these hous ing changes are tak ing place within a com plex and chang ing 
so cial en vi ron ment. Family sol i dar ity re mains ro bust, and liv ing co res i dent with adult 
chil dren re mains com mon (Cong and Silverstein 2008; Silverstein et al. 2012; Zeng 
and Wang 2003; Zhang 2004; Zimmer and Kwong 2003). But, some re search sug gests 
that val ues are chang ing such that older per sons in creas ingly pre fer to live in de pen
dently if they have the abil ity to sup port them selves (Cornman et al. 2003; Sereny 
2011). Social se cu rity and pen sion sys tems are slowly be ing strength ened, allowing 
greater eco nomic in de pen dence (Liu and Sun 2016). At the same time, rapid pop u la
tion ag ing, and es pe cially in creases in num bers of the very old, places pres sures on 
healthcare sys tems and both for mal and in for mal sup port sys tems. An ex ten sive set 
of healthcare re forms in China, many of which were implemented dur ing the pe riod 
un der study, have ex panded ac cess to health in sur ance, pro vided older cit i zens with 
bet ter ac cess to qual ity and af ford able healthcare, and ex panded pub lic health in re
sponse to the ag ing of the coun try (Beard and Bloom 2015; Yip et al. 2019). These 
re forms are com pli cated by a hukou sys tem, which re quires in di vid u als to reg is ter as 
a res i dent of an area and a house hold iden ti fied as be ing ru ral or ur ban (Chan 2019; 
Chan and Zhang 1999). The dif fi culty in obtaining ser vices, such as healthcare, when 
mov ing out of one’s area of reg is tra tion may be a fac tor in keep ing some adult chil
dren in ru ral ar eas liv ing at least near their older par ents if not with them.

Concurrently, China is un der go ing ep i de mi o log i cal changes. China’s life ex pec
tancy at birth for both sexes com bined was ap prox i ma tely age 44 around 1960 and sur
passed age 76 in 2015—a level al most on par with the United States (United Nations 
2018; Zimmer et al. 2015). Increases in life ex pec tancy at birth means that more peo
ple will reach old age. However, life ex pec tancy for those al ready in old age has also 
been on the rise. Life ex pec tancy for those aged 80 was about 3.2 years in 1960, hit 
about 7.0 in 2015, and is projected to in crease fur ther. Of con cern to those study ing 
the in flu ence of pop u la tion ag ing com bined with in creas ing lon gev ity on so ci e ties 
are the con se quences for older per sons most in need of sup port, of ten the very old. 
These re search ers ask ques tions such as, does the trend to ward liv ing to in creas ingly 
older ages im pact house hold struc tures in China, and are these im pacts as so ci ated 
with other de mo graph ic, so cial, and eco nomic changes that take place con cur rent ly? 
In par tic u lar, do de mo graph ic, so cial, and eco nomic forces in China in crease the prev
a lence of in de pen dent liv ing ar range ments even among the very old, who may be in ill 
health and widowed, or do val ues re gard ing fam ily sol i dar ity over ride so ci e tal trans
for ma tions, keep ing these older per sons in co res i den tial sit u a tions?

Current Study

In the cur rent anal y sis, we con trib ute to this dis course by fo cus ing on the ten dency 
of older per sons to live in an in de pen dent liv ing ar range ment, ei ther alone or with 
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a spouse only. We ex am ine trends for males and fe males, di vid ing older adults into 
four age groups: sep tu a ge nar i ans, oc to ge nar i ans, no na ge nar i ans, and cen te nar i ans. 
Employing a mul ti state life ta ble meth od, we in ves ti gate not only how the ten dency 
to live in an in de pen dent liv ing ar range ment has been chang ing over time but also 
how chang ing in cli na tions operate within the con text of in creas ing lon gev i ty. A mul
ti state life ta ble tech nique is es pe cially ap pro pri ate for ex am in ing an out come that 
is sub ject to fre quent tran si tions over time, such as when a large pro por tion of the 
pop u la tion be ing in ves ti gated can ex pect to live part of their remaining lives in the 
var i ous states un der scru ti ny. This is the case with in de pen dent liv ing ar range ments: 
past re search has shown that older per sons in China fre quently shift be tween liv ing 
ar range ment states, es pe cially when influ enced by changes in health and mar i tal sta
tus, and that the oldestold are par tic u larly vul ner a ble to such shifting (Zimmer and 
Korinek 2010). We there fore as sess the de gree to which lon ger life si mul ta neously 
trans lates into ad di tional years of life spent in an in de pen dent liv ing ar range ment ver
sus coresiding with adult chil dren or in some other co res i den tial ar range ment.

We ad dress three re search ques tions. First, is there a trend to ward a lon ger in de
pen dent liv ing life ex pec tancy (ILLE) among the old in China? Second, given gains 
in to tal life ex pec tancy (TLE), are older adults liv ing a greater pro por tion of life in 
an in de pen dent liv ing ar range ment? That is, are gains in ILLE keep ing up with gains 
in TLE? Third, are changes in ILLE sen si tive to fac tors shown in past re search to be 
im por tant for shap ing tran si tions be tween in de pen dent liv ing ar range ments—name ly, 
age, sex, mar i tal sta tus, and dis abil ity sta tus?

In in ves ti gat ing the third re search ques tion, we con trol for ru ral/ur ban res i dence, 
ed u ca tion, and num ber of liv ing chil dren. Given re al i ties of the chang ing Chi nese en vi
ron ment, our main hy poth e sis is that gains in ILLE are sur pass ing gains in TLE, which 
we re fer to as an ex pan sion of ILLE. At the same time, be cause of the na ture of fil ial 
pi ety in China and the ten dency to ward fam ily sol i dar i ty, we sec ond ar ily hy poth e size 
that ex pan sion of ILLE is less pro nounced or is constrained among more vul ner a ble 
groups, in clud ing the oldestold (no na ge nar i ans and cen te nar i ans), the un mar ried, and 
dis abled per sons.

Methods

Data

Because of its con cen tra tion on the oldestold and lon gi tu di nal panel na ture of its data 
col lec tion strat e gy, the China Longitudinal Healthy Longevity Study (CLHLS) is an 
ideal source for addressing our re search ques tions. The CLHLS was conducted across 
22 prov inces of China, cov er ing 85% of its pop u la tion, and con tains mul ti ple waves 
of da ta. The first wave was gath ered in 1998. Followups in 2000, 2002, 2005, 2008, 
2011, and 2014 in volved sur vi vors from ear lier waves plus addins to ac count for mor
tal ity and other at tri tion. The age of the sam ple was 80+ when the study was launched 
but was ex panded to 65+ in 2002. The cur rent anal y sis em ploys sur vey and sur vival 
data from four waves of the CLHLS: 2002, 2005, 2011, and 2014.

Two qual i ties of the CLHLS data make it par tic u larly suit able for this anal y sis. First, 
the CLHLS was orig i nally designed to con tain ad e quate sam ples within 10year age 
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groups. In ear lier waves, all  cen te nar i ans within study ar eas were targeted in ad di tion to 
one oc to ge nar ian and one no na ge nar ian who lived nearby the cen te nar ian re spon dent, 
which as sured large num bers within age groups. The re sult is a data set that has suit able 
sam ple sizes for each of four 10year age groups un der scru tiny in this anal y sis: sep
tu a ge nar i ans (ages 70–79), oc to ge nar i ans (ages 80–89), no na ge nar i ans (ages 90–99), 
and cen te nar i ans (100+). Data are rep re sen ta tive within age groups but not across age 
groups. Thus, for in stance, re sults for sep tu a ge nar i ans may be gen er al iz able to sep tu
a ge nar i ans but not to the to tal pop u la tion aged 70+. The CLHLS pro vi des prob a bil ity 
weights that can be used to gen er al ize to the to tal older pop u la tion. Weights are ap plied 
in all  pro ce dures to fol low.

Second, the tech nique we em ploy ne ces si tates cal cu lat ing tran si tion prob a bil i ties 
across data waves, which re quires panel data with a base line and fol lowup ob ser va tion. 
We use 2002 as the base line wave for the ear lier pe ri od, with 2005 as the fol lowup; 
we use 2011 as a sec ond base line wave for the later pe ri od, with 2014 as the fol lowup. 
Individuals are cat e go rized into age groups for the anal y sis based on their age at base
line. Table 1 pro vi des the sam ple size for males and fe males across pe ri ods by base line 
age. The 2002 base line con tains a sam ple of 12,304 in di vid u als who are followed up 
in 2005. The 2011 base line has a sam ple of 7,663 in di vid u als who are followed up in 
2014. The data con tain a large num ber of very old in di vid u als and a greater num ber 
of oc to ge nar i ans, no na ge nar i ans, and cen te nar i ans than would be the case if sam pling 
were ex e cuted in a way that ex actly represented the pop u la tion. Note that the cen te nar
ian group is lim ited to ages 100–105 at base line be cause CLHLS in for ma tion sug gests 
that ex act age is not re li able be yond age 105.

Information on data qual ity can be found on the study’s website (http:  /  /sites  .duke 
 .edu  /centerforaging  /programs  /chinese  longitudinal  healthy  longevity  survey  clhls). 
The data have been tested for re li abil ity (Zeng and George 2001; Zeng and Gu 2008; 
Zeng et al. 2002). The CLHLS has be come a crit i cal data source for study ing the  
oldestold in China, hav ing been used for a mul ti tude of peerreviewed published ar ti
cles, as well as the ses and dis ser ta tions. A num ber of these stud ies have ex am ined is sues 
re lated to life ex pec tancy (Dupre et al. 2008; Gu et al. 2009; Zimmer et al. 2015).

Measures

The out come is whether an in di vid ual is in an in de pen dent liv ing ar range ment based 
on a house hold ros ter. Those liv ing in an in de pen dent liv ing ar range ment are liv

Table 1 Sample size by base line year, sex, and base line age group

2002 Baseline 2011 Baseline

Age Group Age at Baseline Female Male Female Male Total

Septuagenarian 70–79 1,372 1,415 1,066 1,186 5,039
Octogenarian 80–89 1,849 1,868 1,198 1,205 6,120
Nonagenarian 90–99 1,909 1,383 1,280 939 5,511
Centenarian 100–105 1,964 544 609 180 3,297
Total 7,094 5,210 4,153 3,510 19,967 D

ow
nloaded from

 http://dup.silverchair.com
/dem

ography/article-pdf/58/2/739/909743/739zim
m

er.pdf by guest on 23 April 2024

http://sites.duke.edu/centerforaging/programs/chinese-longitudinal-healthy-longevity-survey-clhls
http://sites.duke.edu/centerforaging/programs/chinese-longitudinal-healthy-longevity-survey-clhls


745Older Persons in China in Independent Living Arrangements

ing ei ther alone or with a spouse only. All oth ers are co res i dent. Most co res i den tial 
ar range ments are with chil dren, but a small per cent age live with oth ers ei ther in ad di
tion to, or in stead of, chil dren. A small per cent age (about 3%) liv ing in in sti tu tions are 
placed in the co res i dent cat e gory be cause they are not liv ing in de pen dent ly. At base
line, an in di vid ual is coded as liv ing in an in de pen dent liv ing ar range ment or not. At 
fol lowup, the in di vid ual may be liv ing in an in de pen dent liv ing ar range ment, co res i
dent, or de ceased. Decedent sta tus, as mon i tored by the CLHLS team and recorded at 
fol lowup, has been found to be valid (Dupre et al. 2009; Dupre et al. 2008; Gu 2007; 
Yi et al. 2001; Zeng et al. 2011).

We es ti mate TLE and ILLE across age, sex, mar i tal sta tus, and dis abil ity sta tus while 
con trol ling for ru ral/ur ban res i dence, ed u ca tion, and num ber of liv ing chil dren. Age 
and sex are stan dard de mo graphic var i ables. Past re search has shown that dis abil ity 
and mar i tal sta tus are as so ci ated with life ex pec tan cies and liv ing ar range ments (Hsu 
and Chang 2015; Williams and Umberson 2004), and these var i ables are par tic u larly 
im por tant in establishing sup port needs and predicting changes in co res i den tial liv ing 
ar range ments (Korinek et al. 2011). Common frame works for dis able ment con cep tu al
ize dis abil ity as ei ther the end re sult of, or in te grated with in, a pro cess that also in volves 
chronic dis or ders, im pair ments, and func tional lim i ta tion. Disability is there fore a 
broad in di ca tor of health (Verbrugge and Jette 1994; World Health Organization 2001). 
Disabled in di vid u als tend to re quire as sis tance in com plet ing daily ac tiv i ties be cause 
of re duced phys i cal func tion ing or cog ni tive dis or ders. Not liv ing with a spouse elim
i na tes the sin gle most im por tant source of in stru men tal sup port that is avail  able to an 
older per son.

Marital sta tus is a di chot o mous mea sure, with mar ried and liv ing with part ner be ing 
one cat e gory and ei ther be ing un mar ried (e. g., widowed) or be ing mar ried but not liv
ing with spouse as a sec ond cat e go ry. Disability sta tus is based on six ac tiv i ties of daily 
liv ing (Katz et al. 1963): eat ing, toileting, bath ing, dress ing, trans fer ring, and con ti
nence. Those hav ing trou ble and need ing as sis tance with any one of these items are 
coded as hav ing a dis abil i ty. Education is en tered into equa tions as years of school ing. 
Number of liv ing chil dren is a con trol; the op por tu nity for coresidence is expected to 

Table 2 Descriptive sta tis tics for study var i ables show ing per cent ages or means, with stan dard de vi a tions 
shown in pa ren the ses

Baseline 2002 Baseline 2011

Females 
(N = 7,094)

Males 
(N = 5,210)

Females 
(N = 4,153)

Males 
(N = 3,510)

Age
 % Septuagenarians 19.3 27.2 25.7 33.8
 % Octogenarians 26.1 35.9 28.9 34.3
 % Nonagenarians 26.9 26.6 30.8 26.8
 % Centenarians 27.7 10.4 14.7 5.1
% Married 13.5 45.6 21.8 54.1
% With a Disability 37.1 22.7 28.5 20.0
% Rural 56.5 56.0 52.2 48.6
Mean Number of Living Children 2.9 (2.0) 3.4 (2.2) 3.8 (1.9) 3.8 (1.8)
Mean Years Education 0.6 (2.0) 3.2 (3.9) 0.8 (2.2) 3.5 (3.8)
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746 Z. Zimmer and C.-T. Chiu

be greater as the num ber liv ing chil dren in creases. Rural/ur ban res i dence is di chot o
mously cod ed. Table 2 pro vi des de scrip tive sta tis tics for the study var i ables by base line 
year and sex.

Analytical Strategy

ILLE is de fined as the num ber of years one can ex pect to live in an in de pen dent liv ing 
ar range ment, ei ther alone or with a spouse only; TLE is the to tal num ber of years an 
in di vid ual can ex pect to live. All other liv ing ar range ments, whether with chil dren or 
oth ers, are not in de pen dent. To as sess whether ILLE has ex pand ed, we ex am ine the 
ra tio of ILLE to TLE, or the pro por tion of to tal remaining life expected to be lived in 
an in de pen dent liv ing ar range ment. We com pare these es ti ma tes across pe ri ods: the 
2002 base line (or ear li er) pe riod ver sus the 2011 base line (or lat er) pe ri od. If ex tra 
years of life gained be tween the ear lier and later pe riod are dis trib uted proportion
ately into in de pen dent and nonindependent liv ing ar range ments, then there will be no 
change in the ra tio over time. An ex pan sion of the in de pen dent liv ing ar range ment is 
in di cated by an in creas ing ra tio. A con trac tion of the in de pen dent liv ing ar range ment 
is in di cated by a de creas ing ra tio. An ex pan sion pro vi des sup port for our main hy poth
e sis. However, our sec ond ary hy poth e sis sug gests that an ex pan sion is expected to be 
less ev i dent, or constrained, for the very old (e. g., no na ge nar i ans and cen te nar i ans), the 
un mar ried, and dis abled in di vid u als; there fore, the in creas ing ra tios are expected to be 
lower or muted for these groups.

We es ti mate TLE and ILLE with the Stochastic Population Analysis for Complex 
Events (SPACE) soft ware (Cai et al. 2010; Chiu 2018; Saito et al. 2014). SPACE 
es ti ma tes TLE and ILLE in two stages. In the first stage, mul ti no mial re gres sions are 
fit ted to de ter mine the prob a bil ity of a tran si tion from a starting state (in this case, 
ei ther an in de pen dent or a nonindependent liv ing ar range ment) to one of three out
come states (in de pen dent liv ing ar range ment, nonindependent liv ing ar range ment, or 
de ceased) across base line and fol lowup waves by age and other covariates. These 
mod els are run on data converted from wide for mat, in which each in di vid ual has 
mul ti ple ob ser va tions, into long for mat, in which each ob ser va tion occupies one line 
of da ta. Each line of data includes the in di vid u al’s age and liv ing ar range ment sta
tus, as well as val ues for any other covariates in the mod el. Because an in di vid u al’s 
age changes across sub se quent ob ser va tions and val ues for other covariates, such as 
mar i tal and dis abil ity sta tus, can change over time, these var i ables are con sid ered to 
be timevary ing. Each line of data rep re sents one year of life, and there fore tran si
tion prob a bil i ties are cal cu lated an nu al ly. However, data are not nec es sar ily col lected 
an nu al ly. SPACE fills in gaps with pseu dodata that rep re sent suc ces sive years. For 
in stance, an in di vid ual aged 80 at base line will be 83 at fol lowup, and the data for 
that in di vid ual are inputted as two lines (for ages 80 and 83). SPACE cre ates two 
ad di tional lines of pseu dodata (for ages 81 and 82). If base line and fol lowup sta tus 
are the same, the filledin data as sume that sta tus. If base line and fol lowup sta tus 
dif fer, the filledin data as sume one tran si tion at a ran dom time. Separate mod els are 
es ti mated for males and fe males for ear lier and later pe ri ods from each base line state, 
yield ing eight mod els in to tal, each of which pro duces six tran si tion prob a bil i ties for 
each com bi na tion of age and other covariates.
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747Older Persons in China in Independent Living Arrangements

We be gin by an a lyz ing a model that includes only age to pro vide an ini tial look 
at the liv ing ar range ment trends for the to tal pop u la tion. Then we run a full equa tion 
model that takes the fol low ing form:

Lnθa→z = constantt + Aget + Mart + Dist + (Aget × Dist )
+ (Aget × Mart )+ (Dist × Mart )+ R /U + #Ch+ # Edu.

The equa tion is es ti mated sep a rately for each base line state. This equa tion in di cates that 
the log odds of a tran si tion, which is transformed into an an nual prob a bil i ty, from base
line state a to one of the three fol lowup states z is a func tion of an in ter cept (con stant), 
age, mar i tal sta tus (Mar), dis abil ity sta tus (Dis), the in ter ac tion be tween age and dis
abil i ty, the in ter ac tion be tween age and mar i tal sta tus, the in ter ac tion be tween dis abil
ity and mar i tal sta tus, ru ral/ur ban res i dence (R/U), the num ber of chil dren (#Ch), and 
years of ed u ca tion (#Edu). The sub script t in di cates the timevary ing na ture of some 
var i ables. The in ter ac tion ef fects, which were tested and found to be sig nifi  cant in pre
lim i nary runs, in di cate that tran si tions are a func tion of a unique com bi na tion of fac tors 
such that prob a bil i ties as so ci ated with dis abil ity dif fer across age groups and by mar i tal 
sta tus, and the prob a bil i ties as so ci ated with mar i tal sta tus dif fer across age groups.

In a sec ond stage, the prob a bil i ties are used in a sim u la tion of a hy po thet i cal 
pop u la tion of 100,000 whose liv ing ar range ment sta tus is assessed year ly. For each 
sub group of in di vid u als, SPACE ran domly as signs an ini tial liv ing ar range ment sta
tus at age x based on the weighted liv ing ar range ment sta tus for the sub group in the 
da ta. Then it be gins to sim u late their sta tus at age x + 1 based on the tran si tion prob
a bil i ties assigned to a per son with their par tic u lar set of char ac ter is tics (e. g., age, 
dis abil i ty, and mar i tal sta tus) as de ter mined by the mod el. This pro cess con tin ues 
for each hy po thet i cal per son one year of age at a time un til they are sim u lated to die. 
A data set is cre ated from this sim u la tion, with each line of data in di cat ing a liv ing 
ar range ment for a hy po thet i cal per son at a spe cific age. This data set is then used to 
es ti mate life ex pec tancy in each liv ing ar range ment state. Life ex pec tancy for some
one with a given set of char ac ter is tics, for in stance, can be de ter mined by the mean 
expected age at death in this sim u lated data set. To as sess the sta bil ity of es ti ma tes, 
we de rive stan dard er rors through bootstrapping that ex e cutes re peated es ti ma tes 
through ran dom draws.

By sub trac tion, we de rive the dif fer ence be tween es ti ma tes of TLE, ILLE, and the 
pro por tion of life in de pen dent across the ear lier and later pe ri ods. This pro vi des a way 
of de ter min ing the ex tent to which time has an in flu ence on the es ti ma tes. Standard 
er rors for these dif fer ences are de ter mined through bootstrapping, and 95% con fi dence 
in ter vals for the dis tri bu tion of the dif fer ences are constructed based on the range from 
the 2.5th to the 97.5th per cen tile for the bootstrapped dis tri bu tions.

Results

Population Trends and Transitions in Longevity and Living Independently

Table 3 shows the av er age an nual mor tal ity rate and the per cent age in an in de pen
dent liv ing ar range ment by base line year, sex, and age group. The sam ple mor tal ity 
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748 Z. Zimmer and C.-T. Chiu

rate de creased sub stan tially over the study pe ri od, and these de creases are sta tis
ti cally sig nifi  cant across age groups for fe males and for male oc to ge nar i ans. For 
in stance, mor tal ity dropped 20.3% for oc to ge nar ian males and 34.0% for oc to ge nar
ian fe males, al though less for other age groups. Estimates of death rates cal cu lated 
from U.N. data for sim i lar years in di cate a drop of about 15% to 20% for fe male 
sep tu a ge nar i ans and oc to ge nar i ans and about 10% for male sep tu a ge nar i ans and 
oc to ge nar i ans (United Nations 2018). The CLHLS data are a lit tle higher but not 
com pletely out of line with the U.N. da ta.

Concurrently, the per cent age in an in de pen dent liv ing ar range ment in creased 
sig nifi  cant ly. For in stance, the per cent age of oc to ge nar ian males in an in de pen
dent liv ing ar range ment in creased from 42.6% to 55.0%. For oc to ge nar ian fe males, 
the in crease was from 31.1% to about 40.0%. Males were more likely to be in an 
in de pen dent liv ing ar range ment than fe males. In ad di tion, the per cent age liv ing 
in de pen dently is lower with in creas ing age, such that cen te nar i ans and no na ge nar i
ans are less likely to be liv ing in an in de pen dent ar range ment than are oc to ge nar i ans 
and sep tu a ge nar i ans.

Unadjusted tran si tion prob a bil i ties for the to tal pop u la tion by sex and pe riod are 
shown in Table 4. The chance of remaining in the same state over time is greater than 
the chance of be ing in a dif fer ent state, but many change. For in stance, 70.1% of 
males in an in de pen dent liv ing ar range ment at base line in 2002 remained in de pen dent 
at fol lowup in 2005, 16.3% were co res i dent at fol lowup, and 13.6% died. Moreover, 

Table 3 Average an nual mor tal ity rate and av er age prev a lence of in de pen dent liv ing by age, sex,  
and pe ri od, show ing rel a tive per cent change across pe ri ods

Baseline Year

Baseline Age Group 2002 2011
Relative Percentage 

Change

Mortality Rate
 Males Septuagenarian 47.4 41.6 −12.2
 Octogenarian 130.0 77.0 −20.3*
 Nonagenarian 252.9 197.7 −11.5
 Centenarian 341.3 266.2 −11.0
 Females Septuagenarian 43.2 29.1 −32.7†

 Octogenarian 116.7 77.0 −34.0*
 Nonagenarian 224.2 197.7 −11.8†

 Centenarian 339.0 266.2 −21.5*
Percentage in Independent Living Arrangement
 Males Septuagenarian 52.6 57.5 9.4**
 Octogenarian 42.6 55.0 29.2**
 Nonagenarian 29.7 35.4 19.1**
 Centenarian 24.3 13.5 −44.3**
 Females Septuagenarian 42.4 49.7 17.2**
 Octogenarian 31.1 40.0 28.5**
 Nonagenarian 22.1 21.9 −0.9

Centenarian 11.6 15.2 30.4**

†p < .10; *p < .05; **p < .01
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749Older Persons in China in Independent Living Arrangements

move ments oc curred in all  di rec tions. For in stance, 19.9% of males who were co res
i dent at base line in 2002 were in an in de pen dent ar range ment by fol lowup. The 
chances of be ing de ceased at fol lowup are larger for co res i dents at base line, likely 
reflecting that health dif fer ences be tween those liv ing in de pen dently and those in 
other ar range ments.

Population TLE and ILLE Estimates by Age, Sex, and Baseline Year

Estimates for TLE and ILLE for the to tal pop u la tion by age, sex, and year of base line 
are shown in Figure 1. For males, both TLE and ILLE were higher across the en tire 
age range in the later pe ri od. For fe males, TLE and ILLE were much higher in the 
later pe riod at age 70, with dif fer ences across time de clin ing with age so that lit tle 
dif fer ence is ev i dent by about age 90. On the whole, with the ex cep tion of ex tremely 
old fe males, the fig ure in di cates that gains oc curred over time in both years of life and 
years of life in an in de pen dent liv ing ar range ment.

Selected spe cific es ti ma tes are sum ma rized in Table 5, which shows re sults at ex act 
ages 70, 80, 90, and 100. Also shown in the ta ble are the net change and whether this 
change is sta tis ti cally sig nifi  cant. Previous an a ly ses of mor tal ity in the CLHLS data 
in di cate some underreporting among oc to ge nar i ans but re li able reporting for other 
age groups (Gu and Dupre 2008). The life ex pec tan cies for oc to ge nar i ans shown in 
this ta ble are in deed slightly higher than published es ti ma tes, and life ex pec tan cies 
at other ages are rea son able. In 2002, males aged 80 could expect to live 7.11 more 
years, of which 3.21 were in an in de pen dent liv ing ar range ment. By 2011, the TLE 
for males aged 80 in creased to 7.87, and the ILLE in creased to 4.05. Both of these 
in creases are sta tis ti cally sig nifi  cant, mean ing that there were gains in both. Similar 

Table 4 Transitions in liv ing ar range ments from 2002 base line to 2005 fol lowup and from 2011  
base line to 2014 fol lowup

2002 Baseline Living 
Arrangement

2011 Baseline Living 
Arrangement

FollowUp 
Living 
Arrangement Independent Coresident Independent Coresident

Males N 2,063 3,147 1,666 1,844
Independent 70.1 19.9 70.0 22.6
Coresident 16.3 58.2 15.6 58.4
Deceased 13.6 21.9 14.4 19.0
Total 100.0 100.0 100.0 100.0

Females N 1,859 5,235 1,380 2,773
Independent 61.1 13.8 68.4 17.6
Coresident 24.0 66.3 21.3 66.1
Deceased 15.0 19.9 10.3 16.3
Total 100.0a 100.0 100.0 100.0

a The to tal does not sum pre cisely to 100.0 be cause of rounding.
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re sults are found for sev eral other age groups and for fe males, with some in ter est ing 
var i a tions. Males aged 70, 90, and 100 and fe males aged 90 gained TLE, but these 
in creases are not sta tis ti cally sig nifi  cant. Centenarian fe males had about the same 
TLE across the two pe ri ods, and fe males in the two oldest age groups did not ex pe ri
ence much change in ILLE.

We as sess the ex pan sion or con trac tion of ILLE by plot ting the ra tios of ILLE 
to TLE in Figure 2. Asterisks by the age in the xaxis show whether the dif fer ence 
in the ra tio for that age and sex is sta tis ti cally sig nifi  cant. ILLE for males clearly 
ex pand ed—a sta tis ti cally sig nifi  cant find ing for those ages 80, 90, and 100. For 
in stance, males aged 90 showed a sta tis ti cally sig nifi  cant in crease in the ra tio from 
0.32 to 0.41. Across all  ages, males in China are liv ing in creas ing pro por tions of life 
in an in de pen dent liv ing ar range ment, with gains in life ex pec tancy more than be ing 
made up for by years in an in de pen dent liv ing ar range ment. The sit u a tion for fe males 
is a lit tle dif fer ent. A sig nifi  cant in crease in the ra tio is seen for those aged 70, for 
whom the pro por tion of life in an in de pen dent liv ing ar range ment rose from .41 to 
.49. For other ages, no sta tis ti cally sig nifi  cant changes are ev i dent, in di cat ing that any 
gains in TLE were about matched by gains in ILLE.

In sum, older Chi nese adults have ex pe ri enced gains in both TLE and ILLE. In rel
a tive terms, the gains in ILLE for males have been great er, mean ing that ex tra years 
of life are be ing lived alone or with spouse only; in de pen dent liv ing ar range ments 
showed ad di tional gains, in di cat ing an ex pan sion of ILLE. For fe males, ex pan sion is 
seen at youn ger oldages. Females at the very oldest ages have ex pe ri enced nei ther an 
ex pan sion nor a con trac tion in in de pen dent liv ing.

TLE and ILLE Estimates Across Disability and Marital Status

Estimates by dis abil ity sta tus and mar i tal sta tus are sum ma rized in Table 6 for four 
ages (70, 80, 90, and 100). We first pres ent some over arch ing ob ser va tions. TLE 
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Fig. 1 TLE and ILLE estimates by baseline year, age, and sex

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/58/2/739/909743/739zim

m
er.pdf by guest on 23 April 2024



751Older Persons in China in Independent Living Arrangements

is highest in the up per most panel for mar ried per sons and with out a dis abil i ty, and 
it is low est in the low er most panel for un mar ried and with a dis abil i ty. The same 
is true of ILLE. Having a dis abil ity de creases the num ber of years expected in an 
in de pen dent liv ing ar range ment. For in stance, for the 2011 base line, an 80yearold 
mar ried fe male can ex pect to spend 4.63 years in an in de pen dent liv ing ar range
ment if she does not have a dis abil ity and 3.54 years if she has a dis abil i ty. An 
un mar ried fe male of the same age can ex pect to spend 3.35 years in an in de pen dent 
liv ing ar range ment if she does not have a dis abil ity and only 1.19 years if she does. 
Of course, as age in creases, both TLE and ILLE de crease. A 90yearold un mar
ried fe male with a dis abil i ty, for in stance, has a life ex pec tancy in 2011 of 2.98 
years, of which only 0.41 years are expected to be spent in an in de pen dent liv ing 
ar range ment.

Finding sta tis ti cally sig nifi  cant changes over time is dif fi cult, largely be cause small 
cell sizes cause some sub stan tial net changes to be deemed non sig nifi  cant. Rather than 
con clud ing no change in TLE or ILLE, we cau tiously as sess pat terns, which are in for
ma tive. For in stance, males of all  ages gained ILLE re gard less of mar i tal and dis abil ity 
sta tus (with the ex cep tion of mar ried dis abled males aged 100). Females aged 70 and 
80 gained ILLE re gard less of mar i tal and dis abil ity sta tus, but fe males aged 90 and 100 
witnessed small de clines in ILLE.

The pro por tion ate in ter play be tween gains or losses in TLE and ILLE is seen in the 
ra tios plot ted in Figure 3. The left side of each graph in the figure shows results for 
males, and the right side shows results for females. Again, al though small sam ple sizes 
re sult in mostly non sig nifi  cant ra tio dif fer ences, pat terns are none the less in for ma tive. 
The fol low ing are im por tant find ings:

 • Males with a dis abil ity aged 70 and 80 ex pe ri enced an ex pan sion of ILLE. 
For in stance, 70yearold mar ried males with a dis abil ity had a ra tio of 0.47 
in the 2002 base line pe ri od, which in creased to 0.68 in the 2011 pe ri od. For 
oth er wise sim i lar males who were un mar ried, the in crease was from 0.41  
to 0.68.

Table 5 TLE and ILLE es ti ma tes at se lect ages, by base line year and sex, show ing net change across 
pe ri ods

Males Females

Age 2002 2011 Net Change 2002 2011 Net Change

TLE 70 13.28 13.60 0.33 13.83 16.11 2.18*
80 7.11 7.87 0.76* 7.93 8.97 1.04*
90 3.35 4.01 0.66 3.99 4.26 0.27

100 1.47 1.84 0.37 1.80 1.76 −0.04
ILLE 70 7.79 8.51 0.72 5.61 7.96 2.35*

80 3.21 4.05 0.84* 2.85 3.33 0.65*
90 1.07 1.62 0.55* 1.13 1.15 0.02

100 0.31 0.59 0.28* 0.43 0.34 −0.09

*The change over time is sig nifi  cant at p < .05.
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 • Married males with out a dis abil ity ex pe ri enced ex pan sion of ILLE across all  
ages, but the ra tio for un mar ried males with out a dis abil ity changed lit tle. For 
in stance, 90yearold mar ried males with out a dis abil ity had a ra tio of 0.50 
in the ear lier pe ri od, which in creased to 0.59 in the later pe ri od. The ra tio for 
un mar ried non dis abled males in creased only from 0.22 to 0.26.

 • ILLE con sis tently contracted for fe males at very old ages re gard less of dis
abil ity and mar i tal sta tus. For in stance, the ra tio for 90yearold mar ried 
fe males with out a dis abil ity de clined from 0.49 to 0.43, whereas ra tios for 
the sameaged but un mar ried fe males with a dis abil ity dropped from 0.15 to  
0.14.

 • For 70yearold dis abled fe males, ILLE ex pand ed. Married dis abled fe males 
aged 70 had a ra tio of 0.53 at the 2002 base line, which in creased to 0.65 by the 
2011 base line. For un mar ried dis abled fe males aged 70, the in crease was from 
0.26 to 0.42.

In sum, con sid er ing mar i tal and dis abil ity sta tus as pre dic tors of ILLE re sults 
in het ero ge neous find ings. The pre dom i nant trend points to more net ILLE years 
for males and for youn ger fe males. An ex pan sion of ILLE is seen in youn ger age 
groups (sep tu a ge nar i ans and oc to ge nar i ans) with disabilities. The very oldest of fe
males (no na ge nar i ans and cen te nar i ans) ex pe ri enced a con trac tion of ILLE, but the 
same is not true for the very oldest of males, who gen er ally ex pe ri enced nei ther an 
ex pan sion nor a con trac tion. One group that likely needs sup port is un mar ried dis
abled in di vid u als. Males and fe male sep tu a ge nar i ans as well as male oc to ge nar i ans 
in this cat e gory ex pe ri enced an ex pan sion of ILLE. Male no na ge nar i ans and cen
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Fig. 2 Ratio of ILLE to TLE by select ages, sex, and period. *The increase or decrease in the ratio over 
time is statistically significant at p < .05.
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Table 6 TLE and ILLE es ti ma tes at se lected ages, by base line year, sex, dis abil i ty, and mar i tal sta tus

Males Females

Age 2002 2011 Net Change 2002 2011 Net Change

1. Married Without a Disability
 TLE 70 14.79 15.37 0.58 14.54 17.27 2.73*

80 8.31 9.35 1.04 8.37 9.81 1.44
90 4.03 5.08 1.05 4.23 4.64 0.40

100 1.71 2.48 0.78 1.92 1.82 −0.10
 ILLE 70 9.07 9.97 0.90 7.20 9.20 1.99*

80 4.59 5.77 1.19* 4.04 4.63 0.59
90 2.01 2.98 0.98 2.07 1.98 −0.09

100 0.79 1.41 0.63 1.01 0.75 −0.26
2. Married With a Disability
 TLE 70 8.27 6.67 −1.61 11.96 11.35 −0.61
 80 4.93 4.20 −0.73 6.73 7.34 0.62
 90 2.78 2.73 −0.05 3.43 4.27 0.85
 100 1.51 1.85 0.33 1.64 2.26 0.62
 ILLE 70 3.85 4.52 0.67 6.33 7.40 1.07

80 2.19 2.33 0.14 3.13 3.54 0.41
90 1.21 1.18 −0.03 1.38 1.54 0.16

100 0.65 0.58 −0.08 0.57 0.69 0.11
3. Unmarried Without a Disability
 TLE 70 11.99 14.31 2.32* 14.46 17.35 2.89*
 80 7.10 8.54 1.44* 9.15 10.28 1.13*
 90 4.04 4.53 0.49 5.28 5.37 0.09
 100 2.28 2.17 −0.11 2.78 2.51 −0.28
 ILLE 70 5.71 6.66 0.96 4.69 7.28 2.59*
 80 2.42 3.02 0.60 2.90 3.35 0.45

90 0.88 1.20 0.32 1.66 1.30 −0.36
100 0.28 0.44 0.15 0.87 0.42 −0.45

4. Unmarried With a Disability
 TLE 70 5.56 6.19 0.63 8.67 8.54 −0.13
 80 3.72 3.68 −0.04 5.34 5.06 −0.28
 90 2.55 2.61 0.05 3.12 2.98 −0.13
 100 1.80 2.07 0.27 1.77 1.76 −0.01
 ILLE 70 2.29 4.19 1.91 2.23 3.56 1.33
 80 1.03 1.51 0.48 1.06 1.19 0.13

90 0.43 0.52 0.08 0.46 0.41 −0.05
100 0.18 0.18 0.01 0.19 0.16 −0.03

*The change over time is sig nifi  cant at p < .05.

te nar i ans and fe male oc to ge nar i ans ex pe ri enced nei ther ex pan sion nor con trac tion. 
Female no na ge nar i ans and cen te nar i ans in this cat e gory ex pe ri enced con trac tion.

Conclusion

China has ex pe ri enced the types of rapid de mo graph ic, eco nom ic, and so cial changes 
that can in flu ence house hold for ma tion. Population ag ing is lead ing to ever greater 
pro por tions at older ages, with the fastest grow ing seg ment be ing the ex tremely old. 
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Fig. 3 Ratio of ILLE to TLE by age, sex, period, disability, and marital status. *The increase or decrease in 
the ratio over time is statistically significant at p < .05.

Economic growth and mi gra tion is resulting in youn ger per sons leav ing house holds 
and com mu ni ties where their older par ents live. Normative views of fam ily are be ing 
im pacted while new pol i cies are expanding avail abil ity of hous ing own er ship in ur ban 
ar eas and healthcare. We might ex pect the com bi na tion of these changes to re duce the 
longstand ing ten dency of older per sons to live with an adult child. Yet, the sit u a tion 
is com pli cated by strong no tions of fam ily sol i dar i ty, fil ial pi e ty, and a hukou sys tem 
that may still dis cour age some from mov ing out of ru ral ar eas. Much of the re search on 
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the topic con cludes that Chi nese val ues re main ro bust and, in par tic u lar, re spond to the 
needs of older per sons such that the very old, the un mar ried, and those with disabilities 
re main highly likely to be liv ing with oth ers, less likely to shift from a co res i den tial 
to an in de pen dent liv ing ar range ment, and more likely to move in with adult chil dren 
(Chen 2005; Zhou et al. 2018; Zimmer 2005; Zimmer and Korinek 2010).

What the lit er a ture has not addressed is the in ter play be tween in creas ing lon gev ity 
in China, or gains in to tal life ex pec tan cy, and changes in in de pen dent liv ing ver sus 
co res i den tial liv ing ar range ments. The cur rent study assessed this us ing mul ti state life 
ta ble meth ods. We com puted both to tal (TLE) and in de pen dent liv ing life ex pec tan
cies (ILLE) across two pe ri ods over which these other changes were oc cur ring, and 
we ex am ined whether gains in in de pen dent liv ing ar range ments were keep ing pace 
with, or outpacing, gains in to tal life. By cal cu lat ing the ra tio of the two ex pec tan cies to 
ex am ine the pro por tion of life in di vid u als are expected to be liv ing in de pen dent ly, we 
were  able to ex plore whether in de pen dent liv ing showed an ex pan sion or a con trac tion. 
A spe cific ad van tage of the data we used for these cal cu la tions is their con cen tra tion 
on the oldestold. The data con tain sub stan tial num bers of in di vid u als in four older age 
groups—sep tu a ge nar i ans, oc to ge nar i ans, no na ge nar i ans, and cen te nar i ans—pro vid ing 
a dis tinc tive op por tu nity to as sess how liv ing ar range ments changed for very old in di
vid u als in age ranges that, be cause of a lack of da ta, are not of ten stud ied. Given that the 
oldestold are also likely the ones re quir ing sup port, hav ing large sam ples at up per most 
ages allowed us to eval u ate whether the ex pan sion of in de pen dent liv ing is equally a 
phe nom e non among those most in need.

The re sults pointed to pop u la tionlevel gains in TLE and ILLE across the pe riod 
un der scru ti ny. Importantly, gains in ILLE gen er ally matched or exceeded gains in to tal 
life, resulting in ex pan sion of the in de pen dent liv ing ar range ment. Thus, on av er age, 
older Chi nese in di vid u als be came more likely to be liv ing alone or with spouse only 
when we ad justed for gains in lon gev i ty. This find ing sup ports our over arch ing hy poth
e sis of an ex pan sion of the in de pen dent liv ing ar range ment rel a tive to pop u la tionwide 
gains in TLE. In con trast, liv ing with oth ers be came less like ly, and a smaller pro por tion 
of to tal life was spent liv ing with oth ers. Supplementary anal y sis of our data in di cate 
that the great ma jor ity of those not in an in de pen dent ar range ment lived with adult chil
dren, al though the de cline in coresidence is sim i lar re gard less of with whom the older 
per sons are liv ing.

However, we also found var i a tions to this over arch ing find ing that are crit i cal for fully 
un der stand ing how house hold for ma tion in China is chang ing. Males much more so than 
fe males are ex pe ri enc ing ex pan sion. We ex am ined po ten tial var i a tion by age group, 
mar i tal, and dis abil ity sta tus. We hy poth e sized that un der a fam ily sol i dar ity frame work, 
there would be less ex pan sion among ex tremely old, un mar ried, and dis abled in di vid u
als, in line with our frame work predicting less change for those most in need of sup port. 
Support for this hy poth e sis is mixed. Sex of the older per son is a de ter min ing fac tor: 
the hy poth e sis seems to hold for the very oldest males with disabilities and for the very 
oldest fe males. However, other char ac ter is tics mat ter as well. The greatest ex pan sion 
in ILLE is gen er ally be ing ex pe ri enced by sep tu a ge nar ian fe males and males with dis
abil ity whether mar ried or not, oc to ge nar ian males with dis abil ity whether mar ried or 
not, and mar ried males of all  ages with out dis abil i ty. Thus, the youn ger age groups with 
dis abil ity are in par tic u lar more likely to live alone if un mar ried and with spouse only if 
mar ried—a re sult that is par tic u larly con trary to ex pec ta tions.
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The over all im pli ca tions of our find ings are con se quen tial for a so ci ety like China 
that is ex pe ri enc ing rapid pop u la tion ag ing ac com pa nied by in creases in the prev a
lence of dis abil i ty. Our find ing of an ex pan sion in in de pen dent liv ing among some 
age groups with dis abil ity runs con trary to the idea that China’s sys tem of fam ily 
sol i dar ity main tains struc tures for older adults who are in greatest need. Yue and Ng 
(1999) suggested a new cul tural pro to col in China that in volves re spect ing older 
per sons but not nec es sar ily in the same tra di tional ways, which may ul ti mately 
in flu ence co res i den tial liv ing. One con se quence of this change is a greater num
ber of older adults re quir ing as sis tance from al ter nate re sources. Certainly, health
care, pen sions, and other re sources that can pro vide as sis tance for older per sons in 
China are rap idly de vel op ing and chang ing, gen er ally pro vid ing greater po ten tial 
for maintaining in de pen dence (Liu and Sun 2016; Tang et al. 2008; Yip et al. 2019; 
Yip and Mahal 2012). Evidence sug gests that for mal care giv ing is in creas ing and 
targeted to those with the greatest health needs (Li et al. 2019). Although lit tle 
re search has ex plored use of assistive tech nol ogy among older per sons in China, 
some re search in Hong Kong sug gests greater us age and in creased ac cep tance 
(Chen and Chan 2014). Yet, it is also pos si ble that co res i den tial liv ing ar range ments 
are be ing replaced by nearres i den tial liv ing, wherein older per sons live in de pen
dently but nearby their adult chil dren. If so, re search needs to ex am ine more closely 
whether changes in the fam i ly’s form match changes in its func tion. That is, it is 
pos si ble that the struc ture of the house hold is chang ing while pat terns of sup port  
re main ro bust.

The cur rent re sults may also in di cate that those with disabilities are merely catch ing 
up to those with out in terms of pro por tion of life spent liv ing in de pen dently rather than 
any over rid ing changes in feel ings to ward those with disabilities. Perhaps more sup port 
for these per sons is be ing pro vided out side of the fam i ly, that re mit tances by nonpresent 
adult chil dren who have moved else where are help ing, or that older dis abled per sons 
are mov ing into nurs ing home fa cil i ties more fre quent ly. The lat ter is rare in China. 
Although the data we use sam pled in nurs ing homes, only a small per cent age were liv ing 
in nurs ing homes, and this per cent age did not rise over the pe riod of the cur rent study.

Estimates we obtained from SPACE are based on tran si tion prob a bil i ties de rived by 
ob serv ing liv ing ar range ments at two points in time. A lim i ta tion of this is the as sump
tion that only one event oc curs across ob ser va tion pe ri ods and that liv ing ar range ment 
is dis crete rather than flu id, which sta tis ti cally is sim i lar to as sum ing that any change 
in liv ing ar range ment oc curs mid way be tween ob ser va tion pe ri ods. Different soft ware 
for mul ti state life ex pec tancy cal cu la tions han dle this as sump tion dif fer ently (Cai et al. 
2010; Willekens and Putter 2014). SPACE takes the tra di tional ap proach, as sum ing 
that events oc cur once across a pe ri od. The de gree to which this as sump tion biases our 
find ings is un clear but is likely mi nor. Earlier as sess ments of bias due to missed events 
have con sid ered the ap pli ca tion of mul ti state life ta ble es ti ma tion to changes in func
tional sta tus (Gu and Zeng 2004; Wolf and Gill 2009), but changes in func tional sta tus 
likely oc cur more fre quently than changes in liv ing ar range ment. The lim i ta tion will 
not have a large im pact if the tim ing of events is ran dom and spaced evenly across an 
ob ser va tion pe ri od. More bias is likely in cases of a tran si tion to be ing de ceased, given 
that ear lier re search us ing these same data has suggested that shifts in liv ing ar range
ments oc cur more fre quently shortly be fore death than at any other time (Zimmer and 
Korinek 2010).
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A lim i ta tion in reporting find ings from mul ti state life ta bles is that an a ly ses can 
be come quite un wieldy when large num bers of covariates are used. In our anal y sis, we 
looked at in de pen dent liv ing by age, sex, dis abil ity sta tus, and mar i tal sta tus. Disability 
sta tus is a broad mea sure of health—one that, in our con cep tu al i za tion, is an in di ca tor 
of the need for in stru men tal sup port and thereby encompasses a wide range of po ten tial 
phys i cal and cog ni tive health dis or ders. However, we un der stand the need to ex am
ine cog ni tive sta tus in de pen dently of dis abil ity and sug gest that fu ture re search should 
ex am ine how cog ni tive de cline might im pact upon in de pen dent liv ing.

In sum, the pro por tion of life be ing lived in de pen dently among the very old is still 
rel a tively small in China: about 30% for oc to ge nar i an, mar ried males or fe males with
out dis abil i ty; only about 20% for no na ge nar i an, un mar ried males with dis abil i ty; and 
only about 10% for no na ge nar i an, un mar ried fe males with dis abil i ty. It is gen er ally 
very low for the ex tremely old, es pe cially if un mar ried. Clearly, the ten dency to live 
with adult chil dren or oth ers in a co res i den tial sit u a tion re mains nor ma tive. At the same 
time, the gain in to tal years of life in China mostly trans lates into ex tra years expected 
in an in de pen dent liv ing ar range ment, ei ther alone (if not mar ried) or with a spouse. 
Monitoring this ex pec ta tion into the fu ture will be im por tant for de ter min ing whether 
the cur rent trends in liv ing ar range ment will con tin ue. ■
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