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ABSTRACT

This paper examines old-age vitality and its associated factors, including physical and mental health, 
in the People’s Republic of China (PRC), using the Chinese Longitudinal Healthy Longevity Survey 
and census data sets. Population aging is a far more serious problem in rural than in urban areas; and 
the effects of fertility, mortality, and the retirement age on future pension deficits are substantial. The 
paper discusses the policy implications of these trends and offers recommendations to promote old-age 
vitality. It is important to develop public and private programs to provide individualized healthy aging 
services to meet the various needs of the PRC’s growing elderly population. Policies to promote healthy 
aging should prioritize the strengthening of services and intervention programs to improve the mental 
health of the elderly. The other strategically important policies would include further developing the 
rural old-age insurance program and gradually raising the retirement age.
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ADL activity of daily living

CLHLS Chinese Longitudinal Healthy Longevity Survey 

PRC People’s Republic of China



I. INTROdUCTION

The average life expectancy at birth in the People’s Republic of China (PRC) increased dramatically, from 
44.5 years in 1950–1955 to 74.9 years in 2010 (Xiong, Gu, and Zeng 2019). But fertility has dramatically 
declined, from 6.00 children per woman in the 1950s and 1960s to 1.63 children per woman in 2010. 
The large cohorts of baby boomers born in the 1950s and 1960s will be entering old age in the next few 
decades. So, the PRC’s population is aging at an extraordinarily rapid speed and on a large scale (Banister 
et al. 2010; Peng 2011; Zeng and Wang 2014). 

This paper examines old-age vitality to provide a more comprehensive framework for assessing the 
impact of population aging. It uses the Chinese Longitudinal Healthy Longevity Survey (CLHLS) and 
census data sets to do an empirical analysis of various aspects of old-age vitality, including mental 
health, the problem of population aging in rural areas, and the effects of demographic factors and the 
retirement age on future pension deficits. The paper then discusses policy implications and proposes 
recommendations. These include further developing healthy aging intervention programs, especially 
those promoting elderly mental health; strengthening the rural old-age insurance program; and gradually 
raising the age of retirement.  

II. THE CHINESE LONGITUdINAL HEALTHY LONGEVITY SURVEY 

The CLHLS has been collecting extensive data since 1998. It has the world’s largest sample of the oldest-
old (aged 80 and over), who are the most likely to need daily life and medical care, and a compatible 
sample of younger elders, ages 65–79. The CLHLS is conducted in randomly selected halves of counties 
and cities in 23 of the PRC’s 31 provinces (Zeng 2012). The overwhelming majority of the population in 
the 23 provinces are Han Chinese, whose age reporting is reasonably good (Coale and Li 1991; Wang 
et al. 1998; Poston, Jr, and Luo 2004). The total population of the survey areas constitutes about 85% 
of the PRC’s total population (Zeng, Feng, Gu et al. 2017). Eight waves of data were collected: in 1998, 
2000, 2002, 2005, 2008–2009, 2011–2012, 2014, and 2017–2018. 

Within the sampled counties and cities, the CLHLS aimed to interview all centenarians who agreed to 
participate in the survey. For each centenarian interviewee, one nearby nonagenarian (ages 90–99) and 
one nearby octogenarian (ages 80–89) of a predefined age and sex was selected in the same county or 
city, or in a neighboring county or city, for voluntary participation in the survey. Using the same sampling 
strategy, three participants ages 65–79 were surveyed for every two centenarians interviewed, starting 
with the 2002 wave (Zeng, Feng, Gu et al. 2017). Respondents who died, could not be traced, or refused 
to be interviewed during a subsequent wave were replaced by new interviewees in the same sex and age 
group during the 2000, 2002, 2005, 2008–2009, and 2017–2018 waves.

Table 1 shows that over the eight waves from 1998 to 2018, the CLHLS conducted 112,701 interviews, 
including 19,426 centenarians, 26,773 nonagenarians, 29,736 octogenarians, 25,240 younger elders 
(aged 65–79), and 11,556 adults (aged 35–64). For the 28,481 participants who died between waves, 
data on mortality and the degree and length of disability before death were collected in interviews with a 
close family member of the deceased. The CLHLS collected DNA samples from 38,705 participants of 
the eight waves, including 7,099 centenarians, 8,221 nonagenarians, 8,927 octogenarians, 9,765 younger 
elders, and 4,692 adults.
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Table 1: The Age and Sex Structure of the Chinese Longitudinal Healthy  
Longevity Survey Waves, 1998–2018

Age
Number of Interviews with Surviving Participants

Number of Interviews with a Family Member of 
Deceased Participants

Men Women Total Men Women Total
35–64  7,263  4,293 11,556     4     2      6
65–79 13,124 12,116 25,240   966   677  1,643
80–89 14,762 14,974 29,736  3,262  2,548  5,810
90–99 11,392 15,381 26,773  4,778  5,740 10,518
100+  4,089 15,337 19,426  2,304  8,200 10,504
Total 50,630 62,101 112,701 11,314 17,167 28,481

Source: Chinese Longitudinal Healthy Longevity Survey, 1998–2018.

The CLHLS used various sources to verify the ages of the participants, especially the oldest-old 
individuals, including birth and marriage certificates; household registration booklet information; the 
ages of their siblings, children, and relatives; genealogical records; relevant documents from local aging 
committee offices, if available; and reported ages in the form of Chinese zodiac animals. The CLHLS also 
verified the accuracy of age reporting at the aggregate level. This was done by using indicators such as 
the single-age distribution of centenarians, the age-progressive ratio of very old adults (e.g., ages 90 and 
older), and centenarian density among those aged 80 and over (Zeng et al. 2017). These were compared 
with indices from countries with good-quality data. The comparisons showed that the quality of age 
reporting of the Han Chinese oldest-old was not as good as in Sweden, Japan, England, and Wales. But 
it was almost as good as in Australia and Canada, slightly better than the average for the racial groups in 
the United States, and much better than in Chile (Zeng and Gu 2008).

Another approach used to verify the accuracy of age reporting at the population level was to check 
whether age- and sex-specific death rates followed a general age-sex trajectory pattern that was 
commonly found in other populations with good data quality. Gu and Dupre (2008) found that the 
single-age-sex-specific mortality rates of the oldest-old, including centenarians, fit well with the 
Kannisto model, a function that has been shown to best reflect the human mortality trajectories for 
the oldest-old in many countries with high-quality data (Thatcher, Kannisto, and Vaupel 1998). These 
results support the conclusion that the accuracy of age reporting for the oldest-old and the younger 
elderly in the CLHLS was reasonably good (Gu and Dupre 2008).

A. Mental and Physical Health across Different Elderly Age Groups 
Using the cross-sectional data from the CLHLS’s fifth wave (2008), Figure 1 shows that the proportion of 
the elderly who were active in daily life and had good physical performance capacity (being able to turn 
around 360 degrees), as well as good cognitive functioning, dropped dramatically from ages 65–69 to 
100+. Cognitive function is measured by the international Mini-Mental State Examination. By contrast, 
the percentage of self-reported life satisfaction and self-reported good health remains almost constant 
or even slightly increases from ages 65–69 to 100+. The interesting pattern shown in Figure 1 has been 
repeatedly reconfirmed by different waves of the CLHLS (Zeng and Vaupel 2002; Zeng 2012; Zeng 
et al. 2017). This pattern reveals that long-lived people, especially centenarians (aged 100 and over) 
and nonagenarians (aged 90–99), tend to maintain stable life satisfaction despite their much-reduced 
capacities for daily activities, physical performance, and cognitive function. 
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A longitudinal study in the United States also found that life satisfaction does not decrease with advanced 
old age (Field and Millsap 1991). Blazer, Fillenbaum, and Burchett (1991), in their study of 3,998 people 
aged 65 and over in the United States, found that the oldest-old suffered fewer depressive symptoms 
compared with younger age groups when other variables, such as age, gender, income, physical disability, 
cognitive impairment, and social support, are controlled for (Zeng et al. 2017). The CLHLS findings, 
based on an unprecedented large data set of the oldest-old and compatible younger elderly in the largest 
developing country, are consistent with the previous studies conducted in the United States.

These findings imply that an optimistic outlook is the key determinant of healthy longevity. This is 
because centenarians and nonagenarians are the most likely to have been optimistic about the future 
and to view their lives as “satisfactory.” Without these attributes, they might not have been able to reach 
such advanced ages. The old Chinese saying, “Knowing satisfaction leads to constant happiness (知足
常乐),” illustrates the connection between life satisfaction and happiness; and they, in turn, promote 
healthy longevity (Zeng and Vaupel 2002). 

Figure 1: Age Patterns of Activities of daily Living, Good Cognition, Ability to Turn 
360 degrees, Self-Reported Good Health, and Life Satisfaction, 2008–2009 (%)
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B. Dynamic Disability Trends among the Oldest-Old
The oldest-old group is the most rapidly growing demographic in the PRC, as well as globally. This group 
is also in the most in need of health care and other assistance. An important aging policy question is 
whether increased longevity leads to increased populations of healthier senior elderly (compression of 
disability) or increased populations of less healthy and disabled senior elderly (expansion of disability).

To answer this important question, Zeng et al. (2017) analyzed the CLHLS data, focusing on three pairs 
of cohorts, aged 80–89, 90–99, and 100–105 (in total 19,528 oldest-old participants). The two cohorts 
in each pair were born 10 years apart, but were at the same age at the time of their assessments, in the 
1998 or 2008 CLHLS wave. The authors found that, controlling for various complicating factors, the 
death rates for oldest-old age among the later cohorts were substantially reduced annually, by 0.2%–
1.3%, compared with the cohorts born 10 years earlier. Their disabilities with regard to activities of daily 
living (ADLs) were also significantly reduced annually: by 0.8%–2.6% (Figure 2). However, the cognitive 
impairment rates of the later cohorts increased annually by 0.7%–2.2%, which is consistent with the 
trends found in other studies in the PRC; Hong Kong, China; and Taipei,China (Wu et al. 2014; Chan et 
al. 2013). Objective physical performance capacity (standing up from a chair, picking up a book from 
floor, and turning around 360 degrees) decreased annually by 0.4%–3.8% (Figure 3).

Figure 2: Evidence Supporting “Benefits of Success” with Increased Longevity  
(death Rates and Activities of daily Living), 1998 and 2008–2009
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The findings in Figures 2 and 3 on survival and self-reported ADL abilities seem to contradict the 
objective measures of physical performance and cognitive function. Two underlying factors may help to 
explain this discrepancy. The first is the mixed effects of the two opposing processes: the compression 
of morbidity (benefits of success) and the expansion of morbidity (costs of success). On the one hand, 
the later cohorts might have benefitted from the progress made in the treatment of certain diseases; 
healthier lifestyles; the declining disability effects of some major chronic diseases, such as stroke 
and cardiometabolic disease (Liang et al. 2015); and improved standards of living, due to the rapid 
socioeconomic development of the PRC. The benefits of success imply that the later oldest-old cohort 
had reduced mortality rates due to postponed senescence, and that participants in that cohort reached 
older ages with improved health and functional capacity in daily living (Vaupel 2010). On the other 
hand, the later cohort may have had more members who survived life-threatening conditions because 
of improvements in medical care and increased longevity, but who remained in relatively poor health. 
In other words, saving lives will reduce the death rate, but it might also reduce the average physical 
and cognitive functional capacity and health of the cohort overall (Christensen et al. 2013). Zeng et al. 
(2017) call this the “costs of success.” 

Figure 3: Evidence Supporting “Costs of Success” with Increased Longevity  
(Cognitive Function and Physical Performance), 1998 and 2008–2009
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The second underlying factor is associated with living conditions. Disability as measured by self-reported 
ADLs depends not only on health status, but also on the available facilities that can assist the ADLs, 
such as moving around, using the toilet, and bathing. The substantial improvement in ADL capacity 
in the PRC’s oldest-old could be partly due to the rapid changes in living standards and the increased 
availability of such facilities in the past few decades (Liang et al. 2015). The average annual disposable 
income of urban and rural households in 2008 was 3.0 times higher (urban) and 2.2 times higher (rural) 
than in 1998. This rapid improvement in living conditions, which implies better facilities for daily life, 
could help to explain the significant decrease in disability associated with ADLs. However, the objective 
tests of physical performance and cognitive function do not depend on the use of such facilities.

The average rates of self-reported life satisfaction and good health substantially declined among the 
later oldest-old cohorts, compared with the rates for the earlier cohorts when they were the same 
age (Figure 4). This is understandable: The scores of the later cohorts for physical performance and 
cognitive function declined significantly as they aged. Given that their higher living standards had raised 
their expectations for a good life and good health, they may have felt more disappointed. 

Figure 4: Comparison of Perceived Well-Being between Earlier and Later Oldest-Old Cohorts, 
1998 and 2008–2009 (%)

Age 80–89
p < 0.0001 

Age 80–89
p < 0.0001 

Age 90–99
p < 0.0001 

Age 90–99
p < 0.0001 

Age 100–105
p < 0.0001

Age 100–105
p = 0.2548

19
09

–1
91

8

19
19

–1
92

8

18
99

–1
90

8

19
09

–1
91

8

18
93

–1
89

8

19
03

–1
90

8

19
09

–1
91

8

19
19

–1
92

8

18
99

–1
90

8

19
09

–1
91

8

18
93

–1
89

8

19
03

–1
90

8

Birth Years of the Cohorts Birth Years of the Cohorts

0

10

20

30

40

50

60

70

80

90

100

Weighted Average Proportion of 
Self-Rated Good Life Satisfaction

0

10

20

30

40

50

60

70

80

90

100

Weighted Average Proportion of 
Self-Rated Good Health

Note: The results shown in this figure are based on two genders’ combined data.

Source: Chinese Longitudinal Healthy Longevity Survey, 1998 and 2008–2009.



Promoting Old-Age Vitality in the People’s Republic of China    7

C. The Greater Seriousness of Population Aging in Rural Areas
In the PRC, population aging is a far more serious problem in rural than in urban areas because of the 
large numbers of young rural migrants moving to the cities (Banister, Bloom, and Rosenberg 2010). 
Zeng and Wang (2014) analyzed rural–urban differentials based on population and household aging 
projections classified by rural and urban areas. The projection results show that the proportion of elderly 
aged 65 over in the total rural population in 2050 will be about twice as high as that in the urban areas 
(Zeng and Wang 2014, Table 2), and the proportion of elderly living in empty-nest households in rural 
areas in 2050 will be well over twice as high as that in the urban areas (Zeng and Wang 2014, Table 3). 
This holds both for the medium-fertility scenario (with a universal two-child policy) and the low-fertility 
scenario (with the previous rigorous one-child policy). 

These scenarios are based on the assumption that the urban population will increase from 50% of the 
PRC’s total population in 2010 to 87% in 2050, and that future rural–urban migration will follow the 
age pattern of single-age-specific frequency distributions of rural-to-urban migrants, who are mostly 
young people, as estimated based on the 2010 Population Census micro-data sample. Clearly, the large 
outflows of rural young people during the rapid urbanization process helped accelerate the aging of the 
population in rural areas, even though fertility in rural areas is substantially higher than in the cities.

D. Effects of Demographic Factors and the Retirement Age on Future Pension Deficits
Zeng (2011) proposes a simple method for projecting the annual pension deficit, based on: the old-
age dependency ratio (determined by demographic factors of fertility, mortality, and migration); the 
retirement age; and a few pension program parameters that can be predicted by extrapolating trends or 
consulting expert opinion. Applied to the PRC, the results show that if the compulsory retirement age 
were raised gradually from its current very low level (age 60 for men and 55 for women) to the current 
international standard (65 for both men and women) by 2050, the annual pension deficit rate would be 
substantially reduced or even eliminated by mid-century under various demographic scenarios. 

With everything else being equal, the annual pension deficit rate after 2030 under the medium-fertility 
scenario (with a universal two-child policy) would be much lower than that under the low-fertility 
scenario (with an unchanged one-child policy). This is an additional reason, on top of many others, why 
the PRC, in late 2015 or even earlier, saw the need to transition toward a two-child policy as soon as 
possible. In addition, a sensitivity analysis indicated that the impact of a potentially faster decline in the 
mortality rate would be relatively moderate. 

III. POLICY IMPLICATIONS ANd RECOMMENdATIONS

A. Further Develop Healthy Aging Intervention Programs
The population of the PRC, as in many other countries, is aging rapidly, with the oldest-old growing much 
faster than any other age group. The findings described in this paper’s section on dynamic disability 
trends among the oldest-old, and the results of other recent research (e.g., Christensen et al. 2013; 
Zeng et al. 2017), are a clear warning to the PRC and other countries facing rapid population aging: 
Although people are living longer and some health indicators are improving (benefits of success), some 
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major health indicators may get worse (costs of success), posing enormous challenges to a country’s 
health-care system, social care, and families. These findings are thus a call to action. The PRC must 
develop effective and individualized healthy aging services and intervention programs in order to tackle 
the challenges of population aging, while maximizing the benefits of success and reducing the costs of 
success resulting from longer life spans.

The most effective way to improve the health and vitality of the elderly will not only be to cure diseases, 
but also to prevent illnesses. The latter is more important, as the elderly who are cured of one illness 
are more likely to suffer from another illness and long-term disability if there is no improvement in their 
ability to prevent disease. Further research is also needed on why some elderly achieve happiness and 
vitality up to the oldest-old ages, and on how intervention programs can assist the elderly in maintaining 
good health.

B. Prioritize Programs to Improve Elderly Mental Health 
One finding of the empirical analysis of mental and physical health across different elderly age groups 
is that good mental health, particularly an optimistic outlook, is a key determinant of healthy aging, and 
should thus be the priority of intervention programs. A considerable body of research confirms that 
mental health is crucial for physical health, treatment, recovery, and social participation (Kahn, Hessling, 
and Russell 2003). A saying in science is that there is “no health without mental health” (Prince et al. 
2007). On the basis of the empirical research findings presented in this paper and many other studies, 
the PRC government should implement programs to promote the psychological well-being of the elderly 
as an essential component of healthy aging. 

C. Strengthen the Rural Old-Age Insurance Program 
As noted earlier, the problems of population aging are much more serious in rural areas than in urban 
areas because of the continuing massive rural–urban migration of young people. A closely related 
problem is that the ratio of male to female babies born in rural areas is much higher than in urban areas. 
This trend is bolstered by social and cultural traditions and by the reality that the elderly in rural areas rely 
on their sons for financial support, given that the old-age insurance program there is still weak. The old 
Chinese saying, “having a son for old-age support (养儿防老),” explains why rural residents who have 
no pensions strongly want to have at least one son. This, in turn, is the basic cause of the high male-to-
female ratio of births in the PRC.

We propose that the government work to make the old-age insurance program, set up nationwide in 
2009–2010, stronger in rural areas. This program is developing quickly, but it is still much weaker in 
rural than in urban areas. Under a strengthened program, there would be compulsory participation in 
the old-age insurance program in rural areas, and the premiums would be jointly paid by individuals and 
the local and central governments. The state should ensure a basic income level for all rural elderly who 
participate in the program. Currently, the basic income level ensured by the state after retirement in rural 
areas is substantially lower than in urban areas. This is clearly unfair, and should be corrected as soon as 
possible as part of a policy of giving rural and urban residents equal benefits.

The further strengthening of the old-age insurance program in rural areas could largely reduce the 
necessity for rural residents to have at least one son for the sake of old-age care. Consequently, sex-
selective abortions motived by the preference for male babies would be reversed, along with the 
dangerous trend of higher male-to-female sex ratios at birth in the rural areas.
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D. Gradually Raise the Retirement Age
If the average retirement age in the PRC were gradually raised from its current very low level to the 
international standard (age 65 for men and women) by 2050, a rather conservative assumption, 
the annual pension deficit would be largely reduced or even eliminated under various demographic 
scenarios. A reconsideration of the PRC’s low retirement age would be a good step toward addressing 
the challenges of population aging. A gradual increase in the retirement age, in addition to the universal 
two-child policy, implemented in 2016, will help the country avoid the problem of a rising pension deficit. 

Continuing to work, rather than retiring, would also help the elderly who are able to work to continue 
having active and healthy lives, thereby increasing elderly vitality. Society would also benefit from the 
experience and skills of older adults. Some policy makers and scholars in the PRC argue that delaying 
the age of retirement might reduce job opportunities for young people entering the workforce. For this 
reason, they oppose raising the compulsory retirement age. This argument is incorrect, however. The 
problem of inadequate job opportunities for the young can be resolved or reduced by developing more 
labor-intensive and job-creating businesses, especially in the service sector, and by supporting longer 
education and professional training periods for the young. 

Another policy option would be to allow the young and old to work fewer hours a week, but to extend 
the years of work before retirement (Vaupel 2010). This policy could play a critical role in resolving 
the perceived conflict between the goal of encouraging more healthy elderly to stay employed in order 
to reduce pension deficits and the goal of creating more job opportunities for the young. It could also 
contribute to improvements in the health and vitality of the elderly who are working. A shorter workweek 
would reduce the stress of heavy workloads and give people more free time, which could stimulate 
tourism and other leisure and social activities, thereby creating more jobs. It might also encourage young 
people to have more children. 

IV. CONCLUSIONS

This paper argues that it is important to develop public and private programs to provide individualized 
healthy aging services in order to meet the various needs of the PRC’s growing elderly population. These 
programs should include long-term and acute daily care for the disabled; employment opportunities 
for the active elderly; programs for social and leisure activities, learning, and tourism; and programs for 
remarriage or partnership bridging. Among the policies that could be implemented to promote healthy 
aging, the priority should be on strengthening services and intervention programs to improve the 
psychological well-being of the elderly. 

The PRC’s very low compulsory retirement age should be gradually raised because it is restricting work 
life spans and the vitality of the elderly. Strengthening the quickly developing rural old-age insurance 
program would not only reduce the serious problems associated with aging in rural areas, it would also 
create a huge amount of capital through the collection of premiums from hundreds of millions of young 
and middle-aged participants; these premium payments could then be useful for economic development.
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