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Life expectancy in China and the contribution of regional dynamics
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Abstract

BACKGROUND

Life expectancy in China has been increasing in recent decades, but regional inequalities
persist. Unbalanced regional development has resulted in large-scale population
movement. Over time, the changing regional distribution of the population changes the
proportion of the population exposed to different regional mortality levels.

OBJECTIVE

The increase in national life expectancy can be attributed to changes in both regional
mortality and the regional composition of the population. We aim to quantify the
respective contributions of changes in mortality and in the composition of the population.

METHODS

We apply a decomposition method to data from the Chinese Disease Surveillance Points
system from 2010 to 2020 and disaggregate the improvement in Chinese life expectancy
into mortality and composition components.

RESULTS

Improvements in mortality were observed across all regions, positively contributing to
the increase in national life expectancy. However, only the most and least economically
developed regions — urban-east, urban-central, and rural-west — made positive
contributions through the compositional component. All other regions contributed
negatively, partially offsetting the progress made by the improvement in regional
mortality.
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CONTRIBUTION

Our work is the first to decompose the increase in Chinese national life expectancy into
its regional contributing components of changing mortality and population exposure.
This disaggregation of the different components at the regional level provides insights as
to how to better address regional health inequality issues in China.

1. Introduction

Between 1950 and 2021, life expectancy in China rose by 4.9 years per decade, from 43.7
to 78.2 years (United Nations 2022). Although there were impressive achievements at the
national level, inequalities within the country have always been a major concern. Gaps in
mortality have been observed between the urban and rural populations, as well as between
the residents of eastern, central, and western China (Chen and Canudas-Romo 2022; Fan
and Sun 2008; Gao et al. 2002). In general, urban populations have lower mortality than
rural populations, which translates into higher life expectancy for the urban populations
(Wang and Li 2009; Peng et al. 2021). Life expectancy is also higher in the eastern
provinces of China than in the central and western provinces (Yan 2024). While there are
discernible differences in life expectancy at the regional level, the extent to which each
region has contributed to national life expectancy and the mechanisms through which
these contributions have influenced the overall change remain unclear.

The urban—rural divide in China has long existed and has been reinforced since
China’s planned-economy era from the mid-1950s to 1978. To reach the country’s goal
of rapid industrialization, privileges were granted to urban residents through preferential
policies and unbalanced allocation of resources (Lin, Cai, and Li 2004; Whiting 2022),
establishing a dual urban—rural system (Chan 2010; Song and Smith 2021; Zhang 2019)
which incentivized migration from rural to urban areas. However, the hukou system
created strong barriers to migration between urban and rural areas, and moving from rural
to urban areas was virtually impossible before the late 1980s. In recent decades,
especially the period between 2010 and 2020, population movements have been more
active than ever. Between the 2010 and 2020 censuses the migrant population in China
increased by 69.73%, from 221 million to 376 million, with over 60% (63.2% in 2010,
66.3% in 2020) being rural-to-urban migrants (National Bureau of Statistics of China
2010, 2020).

On top of the urban—rural inequality, there are geographic inequalities. During
China’s transition from a planned economy to a market economy, unbalanced regional
development was encouraged as a strategy to boost the national economy. In the mid-
1980s, Deng Xiaoping, the then national leader, decided that “some regions and some
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people may prosper before others do, and then they can help other regions and people to
gradually do the same” (Deng 1994). Since then, major cities in eastern China have
become the biggest beneficiaries of this policy and have experienced rapid
socioeconomic development, while the central and western inland regions lag behind. A
socioeconomic gradient gradually formed within the country, with the urban-east at the
top of the hierarchy and the poverty-stricken rural-west at the bottom (Luo, Li, and
Sicular 2020; Peng and Liu 2010).

Naturally, the unbalanced regional development induced large-scale migration
(Liang and White 1996; Liang and Ma 2004; Shi et al. 2020). A large number of migrants
moved from the less-developed western and central inland regions to the more-developed
eastern coastal areas in pursuit of better employment opportunities and other benefits
offered by the destination. In the most recent census, conducted in 2020, the number of
internal migrants had reached 375.8 million, or about 26% of China’s total population
(National Bureau of Statistics of China 2021). However, much of the internal migration
was found to be temporary; previous studies have pointed out that many internal migrants
return to their inland villages or nearby towns as they age (Gao, Qing, and Shen 2019;
Song 2010).

The health implications of the distinctive regional inequality and large-scale
population movement within China are significant and multifaceted. As observed in
many societies, the health selection effects among migrants can impact the mortality level
of both the origin and the destination (Namer and Razum 2018; Qi and Niu 2013).
Meanwhile, population movements result in changes to the size and percentage of the
population exposed to the different regional mortality risks in each age group. The
demographic changes happening in China underscore the need to look beyond national
averages and examine regional contributions to life expectancy more closely.
Understanding these contributions can help policymakers identify specific areas where
interventions are needed to address health inequalities.

A fair amount of literature has investigated the gap between national and regional
health indicators in China, with some successfully depicting a trajectory of change over
time (Guo 2018; Wang et al. 2021). However, how the increase in national life
expectancy is impacted by changes in both regional mortality levels and population
composition is still insufficiently explored. Previous studies have investigated the change
in life expectancy at aggregated levels such as national and urban/rural. Such measures
hide the regional dynamic behind the changes in national life expectancy over time. The
lack of knowledge about regional mortality and compositional components also means
that opportunities for targeted intervention are missed, underscoring the need to analyze
and decompose population dynamics at the regional level. This study represents a first
step toward filling this gap by examining regional changes and their effect on China’s
national life expectancy.
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2. Data

We derived the data for mortality and population from the nationally representative
Chinese Disease Surveillance Points (DSP) data, produced by the Chinese Center for
Disease Control and Prevention (2010 and 2020). The nationally representative data
cover the period from 2010 to 2020, with over 605 surveillance points and over 300
million people by 2020 (24% of the total Chinese population). The surveillance points
were selected using an iterative method involving multistage stratification to cover the
31 provinces in mainland China. The surveillance areas’ population size, degree of
urbanization, and crude mortality rate were also taken into consideration to make the
sample nationally representative (Liu et al. 2016).

The DSP data suffer from underreporting issues, especially among the population
groups aged 0-5 and over 85. This issue has been confirmed by previous surveys of the
DSP system and discussed in existing literature (Xing, Chen, Y., and Liu 2017; Liu et al.
2016; Guo et al. 2015). Liu et al. (2016), in an underreporting field survey, estimate that
around 23% of deaths under age 5 were underreported in all DSP sites during the period
2009-2011, while for age 85+ the number was around 12%. To minimize the impact of
underreporting and ensure the reliability of analytical results it is necessary to adjust child
and old-age mortality rates prior to any type of analysis.

The mortality and population data are available for both females and males, rural
and urban, and for three regions: west, central, and east. The definition of the urban and
rural populations and areas included in each region is found in online Appendix 1. Under-
5 mortality was adjusted by applying an urban/rural underreporting ratio calculated from
the maternal and child health surveillance system (National Health Commission 2020) to
account for underreporting. The underreporting ratios were generated after comparing
DSP and the Maternal and Child Health Surveillance (MCHS) system data, which has
higher data quality for under-5 mortality, although it is aggregated at the urban/rural level
(National Health Commission 2020). The log-quadratic model (Wilmoth et al. 2012) with
under-5 mortality and adult (ages 15 to 60) mortality as inputs was applied to adjust the
regional mortality. Finally, the regional and national adjusted rates were harmonized (see
online Appendix 2 for details about the log-quadratic model and step-by-step adjustment
measures). The DSP data were grouped in 5-year age intervals (except for ages 0—1 and
1-4), with the highest age being 85. As an output of the log-quadratic model, adjusted
mortality rates by single year of age were extrapolated until 110+. For comparison, the
estimated Chinese life expectancy by subnational region was contrasted to those from
populations in the Human Mortality Database (although it is important to note that HMD
data are of particularly high quality) (HMD 2025). To demonstrate the difference from
the results presented in the main text, calculations grouping old-age mortality data as 90+
vs. 110+ can be found in online Appendix 3. Table A-6 in online Appendix 4 compares
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the all-China age-specific mortality rates from the UN World Population Prospects,
China Population Census, and DSP system, as well as the results from the log-quadratic
model used in this study.

3. Methods

There are multiple studies quantifying how the composition of subnational populations
contributes to life expectancy at the national level. For example, the composition of
subnational populations by education (Shkolnikov, Andreev, and Begun 2003;
Shkolnikov et al. 2006; Luy et al. 2019), occupation group (Andreev et al. 2009), smoking
status and health insurance (Horiuchi, Wilmoth, and Pletcher 2008), marital status
(Jasilionis et al. 2012), urban—rural status (Torres, Canudas-Romo, and Oeppen 2019),
and regional location (Su et al. 2024) can all shape life expectancy at the national level,
alongside their respective mortality.

We build on the method of Torres, Canudas-Romo, and Oeppen (2019) and Su et al.
(2024) and look at how life expectancy at the Chinese national level is affected by its
subnational regions and urban—rural status. Let the national age-specific death rate be
denoted as m(x, t) for age x and time ¢, and expressed as the average of subnational age-
specific death rates, or m(x, i, t) of subpopulation i (corresponding to urban or rural, and
west, central, or east), weighted by the age-specific subnational population composition
(or c(x,i,t)),asm(x,t) = Y;m(x,i,t)c(x,i,t).

The life expectancy at time t, denoted as e, (t), can be expressed in terms of age-
specific death rates. This is under the assumption that mortality is constant within each
age interval (or piecewise hazard) and the force of mortality is equal to the age-specific

- foam(x,t) dx

death rates, so the survival function is expressed as £(a) = e and in terms of

the subnational variables as:
eo(t) = f()w e anZim(x,i,t)c(x,i,t) ax qa. (1)

To study the changes in national life expectancy, we derive it with respect to time.
Let a dot on top of a variable denote the change in a variable with respect to time t
(Vaupel and Canudas-Romo 2002). The changes in national life expectancy are
decomposed into the contribution attributable to mortality changes, denoted as
Amortality, and to regional population composition changes, or A composition
(Torres, Canudas-Romo, and Oeppen 2019), as:
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éy(t) = — f Y ) f xz (a i, Oc(a i, ) dadx
0 0 7

— 5 20 [y 2idm(a, i, O)[r(a,i,t) —r(a,D]c(a,i,t)] dadx. (2)

The mortality component, Amortality = — [,° £(x, t) fOXZi[m(a, i,t)c(a,i,t)] dadx,
can be interpreted as changes in life expectancy due to the changes in the risk of death,
or m(x, i). The compositional component, A composition =
— [ 20, o) [y Zilm(a,i,0)[r(a,i,t) —r(a,O)]c(a,i,t)] dadx, can be interpreted as the
contribution to changes in life expectancy due to changes in exposure to each subnational-
level mortality (Torres, Canudas-Romo, and Oeppen 2019). More specifically,
A composition reflects region-mortality weighted by the comparison of national and
subnational population growth rates [r(x,i) — r(x)] , with positive or negative
contributions to the change in national life expectancy depending on lower ([r(x,i) —
r(x)] < 0) or higher ([r(x,i) — r(x)] > 0) growth rates than the national growth rate,
and a corresponding change in the population exposed to the region’s mortality. This
property of the compositional component (A composition) will enable us to further
explore the regional population dynamics and their contribution to improvements in
Chinese life expectancy. The detailed derivation of the mathematical expressions, as well
as the discrete approximation, are found in online Appendix 5.

As mentioned above, there are other methods that study the influence of
compositional changes on changes in life expectancy. Shkolnikov and colleagues (2003,
2006) propose a discrete decomposition method using the concept of a stepwise
replacement algorithm. This method had been applied to study the effects of changes in
mortality and population structures on differences in life expectancy (Jasilionis et al.
2012; Luy et al. 2019). A decomposition method using the line integral concept can also
be found in Horiuchi, Wilmoth, and Pletcher (2008). Our method, based on a continuous
framework, generated similar results to those mentioned above, as is generally found in
comparisons of discrete and continuous decompositions (Pollard 1988). Torres, Canudas-
Romo, and Oeppen (2019) use a continuous framework to study the contributions of
mortality and population composition in subnational populations. The method defines the
contribution of composition changes as due to “exposure” to mortality. Our method
builds on the study of Torres and adds an additional interpretation for the composition
components in each subnational Chinese region in terms of the exposure to region-
specific mortality from differences in subnational-national population growth. The
relation between Torres, Canudas-Romo, and Oeppen (2019) and our decomposition of
changes in life expectancy is shown in online Appendix 5.
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4. Results

In 2010, Chinese life expectancy at the national level was 78.8 years for females and 73.2
for males. Figure 1 compares regional life expectancy in China and the life expectancy
of other populations worldwide. Compared with the life expectancy of populations in the
Human Mortality Database (HMD 2023), the female Chinese life expectancy in 2010 was
similar to that in Eastern European countries such as Hungary (78.3 years) and Slovakia
(79.2 years). For Chinese males, the national life expectancy was similar to males in
Croatia (73.4 years) and Poland (72.3 years). For subregions of China, female and male
life expectancy in the urban-east region (81.8 and 76.7 years respectively) was similar to
that in the USA (81.1 years for females and 76.3 for males). The urban-east region has
the highest life expectancy of all the Chinese subregions. Meanwhile, the life expectancy
in the rural-west region, which in 2010 had the lowest female life expectancy (74.6 years),
was similar to that of Russia (74.9 years for females). The male life expectancy in the
rural-west region of China, 69.3 years, was similar to most Eastern European populations
at that time. A comparison between regional life expectancy in China and the life
expectancy of other populations in the world in 2020 is provided in online Appendix 6.
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Figure 1:
populations in the Human Mortality Database, 2010
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Table 1 presents Chinese female and male life expectancy at birth by region and
how they differ between 2010 and 2020. Chinese life expectancy at birth increased by
2.55 years for females and 2.70 years for males between 2010 and 2020. For females, the
biggest change in female life expectancy of 4.5 years was in the rural-west (from 74.6
years in 2010 to 79.1 in 2020), and the smallest change of 1.6 years was in the urban-
central region (81.1 to 82.7 years). The rural-west had the highest change in male life
expectancy, 3.7 years (69.3 to 73.0 years), while the urban-west had the lowest, 1.6 years
(74.7 to 76.3 years). However, studying the national and the regional life expectancy
independently provides only a fragmented and isolated picture of the mortality dynamics
in China.

Table 1: Difference between Chinese regional female and male life expectancy
at birth (with 95% CI) in 2010 and 2020

Gender Region 2010 2020 Difference

Female
National 78.8 (78.8, 78.9) 81.4 (81.4, 81.4) 2.6 (2.5, 2.6)
Urban-east 81.8 (81.7, 81.9) 83.8 (83.8, 83.9) 2.0 (2.0,2.1)
Rural-east 79.1 (79.0, 79.1) 81.5 (81.4, 81.5) 2.4(2.3,2.4)
Urban-central 81.1(81.0, 81.3) 82.7 (82.6, 82.7) 1.6 (1.4,1.6)
Rural-central 78.3 (78.2, 78.4) 80.6 (80.6, 80.7) 2.3(2.3,2.4)
Urban-west 80.2 (80.0, 80.4) 82.1(82.0, 82.2) 1.9(1.8,2.0)
Rural-west 74.6 (74.5,74.7) 79.1 (79.1, 79.2) 4.5(4.5,4.6)

Male
National 73.2(73.1,73.2) 75.9 (75.9, 75.9) 27(2.7,2.7)
Urban-east 76.7 (76.6, 76.8) 79.0 (79.0, 79.1) 2.3(2.3,2.4)
Rural-east 73.4(73.3,73.5) 76.1 (76.0, 76.1) 2.7 (2.6, 2.7)
Urban-central 75.2 (75.1,75.3) 77.1(77.0,77.1) 1.9(1.8,1.9)
Rural-central 72.4 (72.3,72.5) 75.2 (75.1, 75.2) 2.8(2.7,2.8)
Urban-west 74.7 (74.4,74.8) 76.3 (76.2, 76.3) 16(15,1.7)
Rural-west 69.3 (69.1, 69.4) 73.0 (72.9, 73.0) 3.7(36,38)

Source: Authors’ calculation based on 2010 and 2020 DSP data.

Figure 2 shows the regional contributions to changes in national life expectancy
between 2010 and 2020. For females, the highest contribution was from the rural-west
(1.09 years), followed by the urban-east and the rural-central regions (0.75 years each).
There is no contribution from females in the urban-west region. For males the patterns
are similar, but the rural-west contributed 1.03 years to the changes in life expectancy,
while the urban-east and the rural-central regions contributed 0.77 years and 0.42 years
respectively. Like for females, the urban-west region contributed almost nothing to
changes in male life expectancy (—0.03 years).
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The total change in life expectancy between 2010 and 2020 can be further separated
into regional contributions to mortality (A mortality) and differences in exposure
(A composition). For both females and males, the contributions from A mortality are all
positive values, corresponding to mortality improvement across all the regions. A large
share of A mortality comes from the rural regions, with females contributing 1.99 years
for all rural regions combined (74% of the total mortality component) and males
contributing 2.05 years (75% of the total mortality component).

For the A composition component, as seen in Figure 2, the positive contributions
indicate that the exposed population in that region decreased between 2010 and 2020,
and was therefore less exposed to that region’s mortality risk. Conversely, the negative
contribution below zero indicates an increase in the contribution of the exposed
population to the region’s mortality. These regional changes in exposure can offset the
progress made by Amortality. For example, the mortality component for rural-east
females contributed 0.57 years to the gain in national life expectancy. However, the
progress was offset by the increase in the population exposed to the region’s mortality,
resulting in —0.47 years from the composition component. This makes the total
contribution from rural-east females to the national level 0.11 years. Males have a similar
trend, with changes in regional population exposure (—0.53 years for rural-east, —0.25 for
rural-central, —0.17 years for urban-west) offsetting the mortality improvements (0.64
years for rural-east, 0.67 years for rural-central, 0.14 years for urban-west). These
numbers reduce the national-level contribution to 0.11 years for males from the rural-
east, a 0.42-years gain from the rural-central region, and a —0.03 years loss from the
urban-west. In the urban-east, progress made in mortality improvements (0.32 years),
combined with declines in the regional population exposed to the region’s mortality (0.43
years), led to a contribution to female national life expectancy of 0.75 years between 2010
and 2020. The pattern for males shows the same phenomenon.

Figures 3 and 4 show each region’s age-specific contribution to the total differences
in life expectancy between 2010 and 2020, for females and males respectively. For both
females and males, the total contributions from age 60 and up account for a significant
proportion of the total differences in life expectancy between 2010 and 2020 (females
76.6%, males 64.9%). The mortality contribution of females and males shows
comparable patterns. The age-specific contributions of both females and males peak at
older ages (around age 80 for females and around age 75 for males). At the same time,
all contributions from A mortality are positive, corresponding to the nation-wide
improvements in mortality. In the age-specific contributions of A composition there is
some heterogeneity among the different regions and at different ages. For females and
males of all ages, populations from the rural-west and urban-east contribute positively to
the differences in life expectancy, indicating less population exposure in these two
regions. This observation corresponds to the lower population growth rates in these
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regions as opposed to the national level. By contrast, at all ages among females and males,
the urban-west contributed negatively to the differences in life expectancy between 2010
and 2020, signifying an increase in population in the region and thus higher exposure to
the region’s mortality. The combined composition component from the rural-east and
rural-central regions contributed around —0.69 years for females and —0.78 years for
males. Detailed regional contributions, with confidence intervals to quantify uncertainty,
can be found in online Appendix 7.

Figure 2: Regional contribution to changes in Chinese life expectancy and its
components, 2010-2020
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Figure 3: Age and regional contribution to changes in Chinese female life
expectancy and its components, 2010-2020
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Figure 4: Age and regional contribution to changes in Chinese male life
expectancy and its components, 2010-2020
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5. Discussion

In the observed decade, all the regional populations except for the urban-west contributed
positively to the increase in Chinese national life expectancy. The biggest contributions
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were made by the urban population in east China and the rural populations in west and
central China, which are the population groups living in the most and least developed
areas in the country, respectively. The decomposition method breaks down the regional
contribution to national improvement into two parts, the contribution through changes in
regional mortality and the contribution through changes in regional population exposure
to mortality. For the mortality component, the mortality level in all regions declined
between 2010 and 2020, leading to a positive contribution to the increase in national life
expectancy. Rural populations made the biggest contributions to mortality declines,
confirming the finding of previous studies that rural mortality is declining faster than
urban mortality in China (Chen and Canudas-Romo 2022; Zhang 2016). This decline in
mortality is attributable to China’s rapid economic development, but is also closely
associated with the success of poverty reduction campaigns and the re-establishment of
the medical care system (Zhao, Chen, and Jin 2016). The re-establishment of the medical
care system in rural China significantly contributed to lower mortality rates by expanding
health insurance coverage, improving the availability and quality of healthcare facilities,
and increasing the number of trained medical professionals. Additionally, government
investment in healthcare and poverty alleviation initiatives has enabled better access to
treatments, reducing the financial burden on families and promoting timely medical
intervention (Hao et al. 2020).

The composition component, or the changes in the exposure of the population to
mortality, is another part of the regional contribution to the increase in national life
expectancy. The composition of all the subnational populations added together comes to
100%. In other words, between two time points, increases in one region are cancelled by
decreases in another region. This is observed in Figures 2 to 4, with some regions
contributing to the increase in national life expectancy and others to its decline, so that,
taken alone, the compositional component is close to zero. This phenomenon is also
found among US Census regions during the decade before the COVID-19 pandemic (Su
et al. 2024). However, for each subnational population, both the positive and negative
percentage changes in the population composition, which can be linked to the difference
between subnational and national population growth, impact their specific contribution
to the national life expectancy alongside their respective mortality levels. For the Chinese
population between 2010 and 2020, the negative and minor total contribution of the
composition component arises from the noticeable contributions from opposite directions
across different regions, which could be related to population growth differences between
regions. If the regional population increase is greater than the national population growth,
as shown in the methods section, it contributes negatively to improvement in national life
expectancy, thus offsetting the positive contribution made by the mortality component.
This is the case for populations in the rural-east, rural-central, and urban-west.
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The age-specific growth rates of each region are compared with the national-level
growth rates. The addition of this age-pattern-of-growth comparison dictates the
contribution of the compositional component (see online Appendix 8§ for an illustration
with examples). The link between higher population growth and a negative contribution
from the composition component may seem counter-intuitive; it essentially implies that
higher population growth means relatively more people are exposed to the risk of
mortality in the region. Therefore, regional population growth that is lower than the
national level results in a positive contribution to national life expectancy, which is true
for populations in the urban-east, urban-central, and rural-west. The composition
component essentially signifies the disparity in age-specific regional population growth
compared to the national growth level. This element plays a crucial role in shaping the
age-related contributions to changes in national life expectancy. Apart from the regional
differential in fertility and the pace of aging that contributed to changes in regional
population size and age structure, another possible explanation for these differential
growths is the population movement across regions.

The number of internal migrants reached a new high in China in the decade 2010-
2020, as documented by Shi, Liu, and Feng (2025). Most migrants are temporary rather
than permanent, typically leaving their hometowns to seek employment opportunities
when they become of working age and returning to their hometowns or more developed
regions near their hometowns when they approach retirement age. This return migration
at older ages is the result of several factors rooted in Chinese culture, such as the
attachment to hometown and preference for a rural and natural environment rather than
urban surroundings (Liu, Dou, and Perry 2020). Other contextual factors include first-
generation migrants (cohorts that entered the labor force after the Mao era) returning to
their hometowns due to declining job opportunities (Chan and Yang 2020). In migration
literature this is referred to as the ‘salmon bias’, and previous research has observed this
phenomenon in China (Pablos-Méndez 1994; Lu and Qin 2014). This is consistent with
our findings that the popular migration destinations — the urban-east and urban-central
regions — are seeing a decrease in population groups aged 60 and above and thus are
making a positive contribution through the compositional component, as relatively fewer
people are exposed to mortality over the years. However, there might be a different reason
why the rural-west, considered the least developed area in China (Luo, Li, and Sicular
2020), had lower-than-national population growth: the elderly in the least developed
regions were moving away due to poor medical conditions and inadequate healthcare
resources (Song et al. 2019; Zhang 2012). Another possible explanation is that these older
populations migrate to areas where their children reside, where they can either receive
care from their children or can care for their grandchildren, and which usually have better
economic opportunities and educational resources (Liu, Dou, and Perry 2020; Shi, Liu,
and Feng 2025). Apart from the reasons mentioned above, there could be other push
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factors behind the lower population growth rates which reduced population exposure to
those regions’ mortality (Dorigo and Tobler 1983; Babiarz et al. 2019; Yuan and Zhang
2023).

It is important to note that the mortality and compositional components may have
been mutually influential. On the one hand, mortality rates, which are often related to the
level of regional socioeconomic development, are a driver of the regional population
growth rate and underpin the compositional component. On the other hand, changes in
the population growth rate, which might be the result of migration, could in turn affect
the local mortality rate. Given that migration is a selective phenomenon, the departure
and arrival of healthy migrants and the resulting changes in population composition could
have influenced mortality in both the origin and destination regions. However, in this
analysis, our focus is on the contributions of mortality and compositional components to
the change in the national life expectancy during the observed period.

The limitations of this study mainly originate from the constrained data availability.
We are unable to disentangle the impact of international migration from that of internal
migration due to a lack of relevant information. However, China’s international migration
is significantly smaller than internal migration. The net international migration rate in
China was only —0.23 migrants per 1,000 of the population between 2015 and 2020
(International Organization of Migration 2022), so that data limitation is not anticipated
to have a significant impact on our results. However, it should be noted that national
migrations are distributed unevenly across regions, with a majority of internal migrants
moving to eastern China. This study would benefit from data on the geographic
distribution of the origin and destination of migrants within China, but such data is not
available. The National Health Commission of China has stopped monitoring the
distribution of migrants, as it previously did through the China Migrants Dynamic
Survey. A similar limitation is a lack of data that would make it possible to disentangle
the mortality of migrant populations (internal and international) from that of the non-
migrant populations. Our analysis indirectly accounts for this by disentangling the
differential regional population growth (see online Appendix 9 with further sensitivity
analysis). Another limitation is that the population-count data from the DSP system only
covers over 24% of the national population, but the surveillance points were sampled so
as to be nationally representative. We compared national population counts from the DSP
and other sources and there was very little difference in the total population aged 60 and
above, where the main contributions to national life expectancy were observed (see
Appendix 4).

The outbreak of COVID-19 in early 2020 could potentially have had an impact on
both the mortality and compositional components, but the number of Covid deaths was
relatively low in China in 2020 (Johns Hopkins University Coronavirus Resource Center
2022). However, the series of coping measures in China, including lockdowns,
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quarantines, and the zero-case policy in the following years, might also affect population
health outcomes and the migration behaviour of people (Chen et al. 2020; Ding and
Zhang 2022; Shah et al. 2021). The long-term impacts have yet to be observed.

6. Conclusion

This is one of the first studies to decompose China’s increase in national life expectancy
into the regional contributing components of changing mortality and population
exposure. The disaggregation of these different components at the regional level provides
insight as to how to better address the regional health inequalities in China. Future
research in this area could benefit from an availability of data at the provincial or county
level, and the incorporation of more detailed information on international and internal
migration.
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