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The Long-Run Effects of Non-Communicable Disease Shocks

Abstract

The health shocks literature typically does noetako account temporal patterns of loss
since the time of the shock. This limits understagaf the long-run impact of health shocks
and the capacity of individuals to cope over tifigis paper estimates the dynamic effects of
a non-communicable disease shock on the econonfiibeiag of working age individuals in
China up to six years after onset. We find thagradt period of temporal loss, individuals and
their families can insure consumption against therage non-communicable disease shock
over the long-run. However, we observe significdrdterogeneity according to the
persistence of the disease, value of householdtiwvaat health insurance status. Individuals
with consistent onset, with below median wealthd avithout health insurance are least
equipped to smooth consumption over the long-term.

Keywords: non-communicable disease; health shatkssumption; health expenditure;
income; China

JEL codes: 112, 114, 115, 13, C23
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1. Introduction

Health shocks are among the most burdensome & fégkng households due to the double
burden of treatment-related costs and loss of ircénom reduced productivity and labour
supply (Krishna, 2010; Wagstaff and Lindelow, 201%he literature has predominantly
focused on contemporaneous or short-run effectseafth shocks. However, as noted by
Grossman (1972), health has critical dynamic comptsithat evolve over the life course.
This raises important questions about both the anpé&health shocks and the capacity of
households to cope over time. It is important tenitfy health shocks that may have large
long-run effects. Furthermore, it is conceivablattht the time of onset, individuals and their
households may be able to cope relatively easiti wie financial risks of a health shock.
However, as shocks persist, then they may haveegortr to other more costly coping
mechanisms. It has clear implications for poli¢ynduseholds are less equipped to cope with
the financial risks associated with health shocksrdhe long-run, then the future welfare
costs and thus welfare gain from increasing sacglrance against severe and chronic health
shocks may be large (Chetty, 2006; Chetty and Lpo2@06).

In this paper, we estimate the dynamic effectshefdnset of a non-communicable disease
(NCD) on the economic welfare of working age aduftsChina for up to six years after
onset. Using five rounds of the China Family Pasteldies (CFPS) survey (2010-2018), we
estimate the effects of NCD onset on consumptiopeediture and key financial risks,
including health expenditures and earnings. Wemedd dynamic effects for three NCD
group categories as defined by the disease chtgnpersons with consistent onset; persons
with one-off onset; persons with all other irregupatterns. Our results show that after a
period of temporal loss, individuals and their fB@si can insure consumption against the
average NCD shock over the long-run. However, weepke significant heterogeneity
according to the persistence of the disease, \@limusehold wealth and health insurance
status. Individuals with consistent onset, witholelmedian wealth, and without health
insurance are least equipped to smooth consumgtienthe long-term.

We draw upon several threads of the health shdksture* Much of the earlier literature
has focused on shocks to earnings, productivityahdr labour market outcomes. Because
households ‘smooth’ consumption in response tonmedluctuations, other studies have
focused on consumption as a measure of economicbeiely rather than income (e.qg.
Dercon, 2002; Morduch, 1995; Townsend, 1994). Thetadies have focused on whether
households can insure consumption in the event béalth shock. A key conclusion of
reviews of the literature is that the adverse ¢$fet health shocks depend upon the specific
health measure (Currie and Madrian, 1999; StrandsThomas, 1998). For instance, Gertler
and Gruber (2002) show that when health is measureterms of illness symptoms,
households could insure consumption whereas whgsigait functional limitation measures
are used the hypothesis of full insurance is repecThe conclusion from this and other
studies (e.g. Cochrane, 1991) is that minor antigpey more predictable health conditions
are insured, but major conditions are less abbeettully insured.

Following Chetty and Looney (2006) who show thansumption is not an adequate
indicator for welfare since households may maintansumption because of risk aversion,
recent studies have paid increasing attention eorigk-coping strategies employed in the

1 We use the term ‘health shocks’ loosely to meanghs in health status.
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face of a health shock (Islam and Maitra, 2012;Kkaal., 2015; Liu, 2016; Mitra et al.,
2016; Mohanan, 2013; Sparrow et al., 2014). Falamse, households are found to rely on
borrowing, selling productive assets, receivingnsfars from relatives or friends, and
reducing investments in human capital. Existingligtsl have also found that the capacity of
households to cope with the financial consequerufebealth shocks varies across the
population. In particular, poor, low educated andak households are least able to insure
consumption due to credit and asset constraintad@e2012; Mitra et al., 2016; Sparrow et
al., 2014). Contemporaneous effects of health shockhousehold economic outcomes and
coping mechanisms as reported in the existingplitee are inferred to compromise the long-
run well-being of individuals and households. Hoem\the empirical evidence on the long-
term effects of health shocks on household weliam low-and-middle-income countries is
relatively weak and is where we seek to make arifmtion.

A smaller strand of the literature examines temipmrdongitudinal losses of ill-health. These
studies provide additional important insights onvhiodividuals and their families fare over
the longer run (Charles, 2003; Cheng et al., 20b8gs et al., 2018; Meyer and Mok, 2019;
Polidano and Vu, 2015; Stephens, 2001). Recognibiaigthe dynamic patterns of ill-health
since onset (or offset) are not consistent acroskviduals, studies typically estimate
dynamic effects for different groups of individualefined by the chronicity of ill-health.
Studies are concentrated in OECD country conterts are limited in the type of health
shock and outcomes under study. Most papers exadynamic labour market effects
associated with disability onset.

Our study contributes to the health shocks liteeatin several ways. We adopt a NCD
measure as our health shock measure in the cootehina. This is important because
empirical studies have shown that risk-aversion wany depending upon the scale of the
shock and context (Chetty, 2006). The currentditee uses a range of health measures but
with limited focus on NCDS$.There is a considerable gap given the rising peexea and
incidence of NCDs worldwide. There are several pidé advantages to examining the
impact of NCDs on economic outcomes. By definitidlGDs have a prolonged course and
require a long-term systematic approach to treatn@forld Health Organization, 2005).
NCDs may therefore capture more severe and chtwatth conditions with large long-run
effect on well-being. Our particular measure isoatdr diagnosed disease so is less prone to
heterogeneity in perceptions about own health stéBound, 1991; Strauss and Thomas,
1998).

2. Background

NCDs represent the greatest share of the globalebuof disease, accounting for close to
three-quarters of global deaths (GBD Causes oftD€atlaborators, 2018). Of these deaths,
the vast majority stem from large transitional emores, such as China. In 2017, 8.6 million
people died from NCDs in China, comprising neafyp@rcent of total deaths (IHME, 2017).

2 Kumara and Samaratunge (2017) investigate thedtmgfaNCD incidence on household consumption in Sri
Lanka, without identifying NCDs as an unexpectedcghto households. Cheng et al. (2018) investigia¢e
short term dynamic effects of a new chronic condgion household economic welfare in Singapore.dvew
they focus on the short-run impact up to 12 mofftér dhe onset of health shock and in a well-dewetbsetting
where social health insurance schemes differ froat of low-and-middle-income countries. In additidthe
effects of health shock on economic outcomes aatativith the chronicity of the defined health ¢hbas not
been examined.
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The rapid rise of NCDs in China has been fuelledibgrecedented demographic change and
economic development (World Health Organizatior,320rang et al., 2013).

Over the last four decades, China has achievedrkaivla progress in combating infectious
disease and reducing child mortality, transitionfrgm a high mortality and high fertility

country to a low mortality and low fertility coumtr This has contributed to changing
population age structures and an increase in ttidence of age-related NCDs. Alongside
demographic change, social and economic developrhast brought urbanisation and
changed lifestyles which have resulted in the beha&l risk factors for NCDs becoming
widespread. According to the Global Burden of Dsseatudy, the leading risk factors for
death and disability in China are dietary risksla fruit and high sodium consumption,
tobacco use, high blood pressure, air pollutiontagt body-mass index (IHME, 2019).

The rising burden of NCDs changes the health negtise population in China. Individuals

and households with NCDs need to have access fdygnealth services without financial

hardship. In 2009, China launched a major healtb-caform with an aim to move towards
universal health coverage (State Council, 2009)s Tomprised public hospital reform, a
primary health care based integrated delivery systand a multi-level social health
insurance scheme. In spite of near universal heallerage, the proportion of out-of-pocket
payments remain high at over 30% in 2013 (Fand;,e2@19).

The literature on the economic impact of healthckepand NCDs in particular, in China is
small given the scale of the issue. Studies tylyia&ly upon cross-sectional data, limited
outcome variables and include a wide range of heaéiasures rather than just NCDs. With a
few exceptions the majority of papers do not adligsbserved heterogeneity. Using four
rounds of the China Health and Nutrition Surveyraie period 1991-2000 and fixed effects
regressions, Lindelow and Wagstaff (2005) examine impact of a health shock, as
measured by the worsening of self-rated healtihefiousehold head, on medical spending,
income and labour supply. The authors find a hesdltick leads to a 5-6 percent reduction in
income and labour supply and a 9 percent increaseedical spending. They find further
evidence that the poor benefit from in-kind transfieom family and friends in the event of a
health shock. However, the transfers comprise angynall portion of total income and are
insufficient to insure the adverse effects of tkalth shock on income.

Using the same dataset over seven waves from 1@8B-2nd first-differenced regressions,
Liu (2016) examines the impact of a different healhock, as measured by changes in the
number of days unable to carry out daily activitedsthe household head and spouse, on
household income, food consumption and medicaldipgn Contrary to the Lindelow and
Wagstaff (2005) study, households can fully insureusehold income (and food
consumption) in the face of a health shock andcatsal increase in out-of-pocket medical
expenditures. However, there is a negative impaanhdividual earnings which is consistent
with the earlier study finding of reduced labouppgly. The paper investigates several coping
mechanisms through which households insure consamphd income. A health shock on
the household head or spouse leads to a decreasehaol enrolment and productive
investments and an increase in child labour. Hucegpital effects are muted by access to
health insurance leading the author to concludehealth insurance has an important role to
play in crowding out potentially costly coping madmsms.

Our paper builds on this earlier work in severgbamant aspects. First, the China Health and
Nutrition Survey used in previous studies has kaligeographical coverage and economic
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variables. The data is representative for only 93provinces and includes only information
on food consumption (as measured by macronutriemd)thus offers a partial measure of
household welfare. Furthermore, the health shockasores in previous studies are self-
reported and may reflect less severe and exogerealth shockd.We draw upon nationally
representative longitudinal data that includes itlgtaconsumption expenditures data and an
alternative health shock measure defined by theston$ a doctor-diagnosed disease.
Moreover, in contrast with previous studies in Ghiwe estimate the temporal loss patterns
against the time of onset of the health shock twige additional insights into the impact of
health shocks and the capacity of individuals &l thouseholds to manage them over time.

3. Data and Descriptive Statistics

This paper uses data from the available five wa¥ese China Family Panel Studies (CFPS)
survey, covering a sample period of eight yearsmf2010-2018. The CFPS is a nationally
representative, biennial longitudinal survey impéented by the Institute of Social Science
Survey (ISSS) of Peking University, China. It issdmed to document changes in the
economic, as well as non-economic, well-being ef@hminese households and individuals for
the purpose of public policy analysis (Xie et aD17). In the baseline 2010 survey, the CFPS
interviews approximately 14,800 households and@B#&dults. Our sample is restricted to a
balanced panel of working aged individuals (agee526years in the first wavé)This
includes 9469 individuals who provide informationail five waves.

We identify NCD-affected individuals based on theestion:During the past six months,
have you had any doctor-diagnosed chronic disease; and, the self-reported doctor diagnosis
of the disease. Specifically, we identify individias living with NCDs if their diagnosed
diseases are classified within the "Group Il Dissaas per the WHO ICD-10 code (World
Health Organization, 2016). Like other studies ttmnot have information on the date of the
onset of the health condition, we define NCD otfiseh the first reporting in the data waves
of a doctor diagnosed NCD. Specifically, we deforeset as the first positive report of a
doctor diagnosed NCD preceded by negative repoprévious waves. To the extent that
dynamic patterns of onset differ across individualge classify persons according to
definitions of chronicity as applied in the litaxed (Jones et al., 2018; Meyer and Mok,
2019)? (i) Consistent onset; persons who always report an NCD after onset;Qig-time
onset; persons who never report an NCD after onset;I(tiggular onset; all other patterns of
NCD reporting after onset. As shown in Table 1,rappnately 19% of the onset sample
experience consistent onset, 51% experience onersét and 30% experience irregular
onset.

[Table 1]

% As reported by Liu (2016) the correlation betwéea current health shock and the first- and sedagded

health shocks are -0.66 and -0.31, respectivelis ifiplies that the health shocks measure is meaarting
and transitory.

* We restrict analysis to the sample in all five wsndue to our definitions on the dynamic patterdnsl@D
onset. We limit our sample to persons aged betwéeand 52 years in the first wave and thus a maxirafi60
years in the fifth wave to fully capture financigdks associated with income shocks. The manda&mement
age in China is 60 years for men and 55 years fomen. This applies to urban employment only; adults
working in farming in rural areas are not subjecttspecific retirement age and generally contimagking as
long as they are physically able.

® We impose the additional restriction that persmuost be in the sample for at least one wave aftse
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For the analysis on the impact ofnew doctor diagnosed NCD and to ensure a common
starting point, our definition of NCD onset neces®is that we restrict the sample to persons
with no reported NCDs in the first wa%eSince our focus is on the impact of NCD onset
rather than exit, we remove individuals that re@artNCD from the beginning until the end
of the sample frame as well as those that exitistargly within the sampling frame. To the
extent that decisions and behaviours on labourlgupm expenditures can be pooled at the
level of the household, we drop from the sample-N@D individuals from NCD
households. After deletions for missing data on #esnographic variables, the final sample
used in the analysis consists of 1,874 persons M@Bs and 3,028 persons without NCDs
from non-NCD households. Table 2 describes the N@DB non-NCD sample in the first
wave (pre-onset). The NCD sample before diagnosethase with older age, more likely to
be female and have a lower education level comparéte non-NCD sample.

The CFPS collects rich economic information, vdegabthat are available in few other
microeconomic surveys. The survey collects detailefbrmation on consumption
expenditures including food and non-food items, -afypocket health expenditures,
household and individual earnings, and assets. AgipeA provides detailed information on
definitions of these variables and the NCD shockabde. Table 2 describes the economic
situation of the NCD sample (before diagnosed) #red non-NCD sample. Consumption
expenditures and earnings are similar across suipisa with the exception of the consistent
onset group who experience comparatively lowerléeudealth expenditures are noticeably
higher for the NCD sample whereas wealth holdingshagher for the one-time onset and
irregular onset groups.

[Table 2]

4. Empirical M ethodology

To estimate the temporal changes in economic owgsa@ssociated with NCD onset, we start
with the following Poisson fixed effects model foersoni in periodt:’

Yit = exp (az{ +v'e+ B Xie + Z 51’<Nkit> + E{t (1)
k

whereyi; is the outcome of interest (such as non-healthwwapsion expenditure) for
individuali in periodt, a; is an individual fixed effecty; is an indicator variable for periag
X;; IS a vector of time-varying independent variablesluding age, age-squared, marital
status, individual Hukou statsducation level, indicator variables for the hdwde head
and whether the household moved since prior wamd;eg is an error termN;; is an
indicator variable representing the period sinceDN@nset. Throughout this study, we

® Although we restrict the sample, there is no siladias because we are interested in the questitire

effect of NCD onset conditional on being free of DEC

" Poisson fixed effects models are better suitetkad with zero and small non-zero outcomes which is
particularly an issue for the individual earningsiable where many people with NCDs do not repositve
earnings (Wooldridge 2010).

8 The Hukou registration system in China divides plo@ulation into agricultural (rural) and non-agttaral
(urban) sectors, which determines access to a rafhgesources, services and opportunities The ClBR@&vs
household members when they move to a differenteplahich may lead to the change of Hukou status.
Therefore, we include Hukou as time-varying vagabl

This article is protected by copyright. All rights reserved.



include indicator variables for one period befonset, the period of onset, and three periods
after onsetf € (—1,3)]. For exampleN,;;, takes the value 1 in the period of the onsgt (k
and 0 otherwise. Each period since onset represgatsalendar years.

With the inclusion of an individual fixed effecthea coefficients of interesb,
measures the proportional change in the outcomeahtak periods away from the year of
onset relative to the value more than one periddreensef. Following the approach in the
literature (Charles, 2003; Jacobson, 1993; MeydrMaok, 2019), we include the non-NCD
sample (as defined in the previous section) to awprthe precision on the estimates on the
control variables.

Because the persistence of NCDs will differ amomgjviiduals post-onset, we estimate an
alternate specification in which we replace theiatad for any NCD onset with a set of
indicators for three groups of different diseasenltity as previously defined:

yie =exp| a; +v's + ' Xy + Z Z 51’{9ngit + &y (2)
g k

WhereN,f’l.t is an indicator variable that equals one if iniget, individual i belongs
to NCD onset group (consistent, one-time, irregular) andiperiods from the year of onset.
The associated coefficieﬁf measures the change in the dependent varabpégiods from
the year of onset for those in NCD chronicity graupelative to the value more than one
period and up to three periods before onset.

The empirical analysis concentrates on financiskk wutcomes including non-health
consumption expenditures, health expenditures amncirgys. All outcomes are collected at
the household level and enter in the equationsein gapita form with the exception of
earnings which are collected at the household ardop level® We use both household
earnings per capita and individual earnings to erarthe extent to which households can
insure earnings through labour substitution. Altle# outcome variables are reported in 2010
Chinese Yuan, and adjusted for inflation usingGleasumer Price Index.

Standard errors are clustered at the individuadlland adjusted for heteroskedasticity.
In the maximume-likelihood estimator for Poisson, i important to estimate
heteroscedasticity-robust standard errors due ® udhderlying variance assumption
(Wooldridge, 2010).

5. Results

We first examine whether individuals and their fé@si can insure consumption overtime
against a NCD shock and examine sources of finarisiain health spending and loss of

® Technically, the interpretation is given &p(5)-1.

®We do not include household composition variahiethé model because they are potentially endogetmous
the health shock variablelowever, the results are qualitatively unchangealternate specifications of
household level outcomes and the inclusion of haaisesize controls (as well as per capita outcowids
household composition controls). Results are abiilrom the authors upon request.
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earnings. We then examine heterogeneous effeatgebith and insurance status followed by
robustness checks of the exogeneity of the hehtibksvariable.

5.1 Consumption expenditures

Table 3 presents the estimated coefficients fromaggns (1) and (2), and represent
proportional changes in economic outcomes reldbvihe value more than one period prior
to onset of the NCD-affected individuals. Panel fows the changes in outcomes for the
average NCD onset group, and Panels B, C and D #t®wahanges for three NCD chronicity

groups.

Columns 1-3 of Table 3 report estimates for tat@inthealth) consumption expenditures per
capita and components food and non-food expenditurand are represented

diagrammatically in Figures 1-3.

For the all NCD onset sample, consumption experalitirtops marginally below expected
levels in the year of onset (and the period betorset), recovers over the subsequent two
periods before falling back below zero by the thpatiod. Coefficients are individually and
jointly insignificant at conventional levels of sifjcance. The pattern is similar for non-food
consumption expenditures. However, food consumpsbows a different temporal loss
pattern. Food consumption falls approximately 6ceet in the period prior to the shock,
drops to 7 percent in the year of onset and resogeadually thereafter but remains below
historical levels. Three periods (six years) aftex year of onset, consumption expenditure
has fallen by 3 percent relative to historical eslu The coefficients are statistically
significant in the year of onset and prior pericgt pre insignificant in the periods after
onset* Overall, the results suggest that after a perfomporal loss, individuals and their
households can recover levels of consumption dweelang-run.

There exists significant heterogeneity in the &ptl insure long-run consumption depending
upon the persistence of the NCD shock. As antieghathe impact on consumption is most
pronounced for the consistent onset group. In thar pf onset, consumption drops by 5
percent and after a period of recovery drops dverdng-run by 15 percent. The effects are
estimated less precisely owing to the small sanspte and are individually and jointly
statistically insignificant. The pattern is agaimgar in non-food expenditures whereas food
expenditure effects are negative and increase gniale over time. In the period before
onset, food consumption falls by close to 10 pdrgen is not statistically significant from
zero. By the year of onset, food consumption feigpercent, which is more than double that
of the average NCD onset group. By the third pedftdr onset, food consumption has fallen
by 28 percent. All coefficients are significantcanventional levels with the exception of the
first period after onsét Overall, the results indicate that individuals ahdir households
that experience a consistent NCD shock are lesgpgepl to insure consumption over the
long-run and is largely explained by drops in featsumption.

As to the remaining NCD onset groups, the resultdicate that individuals and their
households can insure consumption over the long-Ror the one-time onset group,
consumption effects are negative in the periodreedmset and rise monotonically over time.

" The Wald statistic cannot reject the hypothesis éither all of the post-onset coefficients aiatjg equal to
zero or are equal.

12 An F-test cannot reject the null that all coeffitis from the year of onset are equavdlue = 0.34) and
rejects the null hypothesis that all coefficients aqual to zergpfvalue = 0.09).
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By the second period after onset, the effects asitipe and continue into the third period

which suggests that individuals and households Hasen able to recover and exceed
historical levels of consumption within four to gmears after onset. The recovery is fuelled
by a rise in non-food spending in the second peaiod a rise in food expenditures in the
third period. In contrast, for the irregular onggbup, the coefficients are positive and
increasing in magnitude before falling below zarahe third period. The pattern is driven by
non-food spending with food-expenditure effects agnmg flat over time. For both groups,

the coefficients are largely statistically insigecaint.

[Table 3]

[Figures 1-3]

5.2 Health expenditures

Figure 4 shows temporal patterns in health experetper capita against a NCD shock (the
corresponding coefficients and standard errorsiaogvn in Column 4 of Table 3). The figure
shows that for the average NCD shock, health spgndcreases in the period before onset,
jumps in the year of onset and declines over theanaing periods. In the year of onset health
spending rises by close to 50 percent and by tiné geriod (six years) returns to expected
levels. The figure also shows changes in healthdipg for different NCD onset groups. For
persons with consistent disease onset we obsefa@ivedy larger increases in health
spending, with an increase of 64 percent in the peanset. By the second period after
onset, this onset group’s health spending is estitnéo increase by 70 percent. It still
remained over one-third above historical levelgh®ythird period. Formal tests are unable to
reject the null hypothesis of equality of the posset coefficients. In contrast, the one-time
onset group experiences a jump in health spenditigei year of onset which declines rapidly
thereafter. By the third period after onset (sbargg health spending falls below expected
levels. The irregular onset group follows similamiporal pattern in health spending to the
consistent onset group but at a smaller level ajmitade.

[Figure 4]
5.3 Earnings

Figures 5 and 6 depict the dynamic effects of NG3eb on earnings at the household per
capita and individual level (the corresponding Gioeints and standard errors are shown in
Columns 5-6 of Table 3). The period-by-period intpamn earnings for the entire NCD onset
sample oscillate around zero which suggests thagdiwlds are able to insure total earnings
in the face of a loss in individual earnings frdm tnember newly diagnosed with a NCD. As
shown in Figure 6, individual earnings fall abouypercent on average by the period prior to
onset and 8 percent in the year of onset. Six yaf#es onset, annual individual earnings have
fallen by approximately 10 percent compared witktdrical levels. The changes in total
household earnings per capita display far lesstilibfahan in individual earnings suggesting
a degree of household labour substitution follonangCD shock of an adult member.

Once again we observe significant heterogeneitiierchange in average earnings by disease
chronicity. During the year of onset and two pesiafter onset, household earnings drop
largest for the consistent onset group, fallingabproximately 4 percent. This is in response
to sharp falls in individual earnings in the poseset period. In the year of onset individual
earnings falls by 12 percent and after a briefquef recovery fall further in subsequent
periods. By the third period after onset, individearnings had fallen by close to 30 percent
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relative to more than one period before onset. Hewethe coefficients are estimated
imprecisely and are not statistically significartrh zero.

The one-time onset group experiences similar teaiposs patterns to the full sample since
they represent one half of onset cases. Howevey, #xperience a relatively large and
statistically significant drop in individual earg® in first period after onset of over 20
percent. In spite of this large negative individeainings shock, total household earnings per
capita dip below zero in the period after the eagaishock but remain largely unaffected.
The irregular onset group on the other hand deerpérience any drop in individual earnings
since onset. However, household earnings per ctgitaclow zero in the later periods since
which may reflect changes in the amount or typevofk undertaken by other household
members due to caregiving responsibilities. Thet-paset coefficients for both earnings
outcomes are not individually or jointly signifidan

[Figures 5-6]
5.4 Rich versus poor

The impact of health shocks can be particularlyeseVor poor households because the costs
of treatment can be high relative to income, amdelare constraints which may limit the use
of asset, formal credit and income diversificati@ercon, 2002). In addition, the health
shock may be more severe and persistent given lalitg treatment or a lack of treatment
altogether. We examine the heterogeneous effectsudbsamples of household wealth.
Specifically, we divide the sample into individualgh the total value of household assets at
baseline higher or lower than the median denotedsast ‘rich’ and ‘poor> We present
results for the entire NCD onset sample only sitie number of observations in the late
post-onset periods for the consistent onset greedao low to generate reliable estimates.
Results are presented diagrammatically in Figuréor7 select outcomes; the estimated
coefficients and standard errors for all outconrespaesented in Appendix Table 1.

The results illustrate significant differencesie fong-term economic impacts of the average
NCD shock among the rich and poor. As shown in i&gd, changes in household
consumption expenditures among the poor are negand increase slightly over time
whereas for the rich they are positive and increasee dramatically before falling back to
zero. The results suggest that individuals fromrpoouseholds are less able to smooth
consumption over the long-run. However, the cogffits for both the poor and rich
subsamples are statistically insignificant with theeption of the large positive coefficient
on the second post-onset period for the rich samplieh is significant at the 5 percent
level* As shown further in Appendix Table 1, for both saimples the effects are driven
primarily by later period changes in non-food exgiures.

With respect to health expenditures, the figunesiliates that prior to the year of onset both
the rich and the poor experience an increase ilthhggending. In the year of onset, the poor
and the rich experience a 56 percent and 47 pentergase in health spending compared to
historical levels, respectively. The pattern foe ttubsequent two periods (2-4 years after

13 The total value of household assets includes hguaid land assets, financial assets (e.g., sa\stmsk,
funds, bonds) and productive assets including afguical machinery, business assets and durablesgood

14 An F-test of the null hypothesis that all post-drseefficients are zero is rejected for the rictnpée (-value
= 0.08) but cannot be rejected for the poor sarfpi@lue = 0.52).
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onset) is different for the poor and the rich. Heapending remains high for the poor,
increasing by 36 percent and 52 percent in thewviofig two periods. The rich, experience a
significant drop and continues the downward trédwer the long-run health spending returns
to close to expected levels for both subsamples. ddefficients for both subsamples are
jointly significant in the post-onset period at thee percent level. The results suggest that
over the short to medium term the poor spend cumalg more than the rich as a fraction of
historical spending in the event of a NCD shock.

Temporal patterns in earnings losses also diffeorgmthe rich and poor. The poor
experience larger period-on-period falls in indiwadl earnings following a NCD shock with
earnings falling by as much as 15 percent in tleetsdnd medium term before returning to
pre-onset levels in the long-term. For the ricle, tfough in the post-onset period is 9 percent
and is not statistically significant from zero. Thesults suggest that the poor are less
equipped to insure individual earnings over the iomadterm. Interestingly, total household
earnings (adjusted for household size) are lesadted among the poor with the coefficients
consistently above zero whereas for the rich theybalow zero and deepen over time. For
both subsamples, the post-onset coefficients arglyjoinsignificant. Taken together the
results suggest that the poor may be better eqdifgpsubstitute labour within the household.

[Figure 7]
5.5 Health insurance

Public health insurance has expanded rapidly dwerpist two decades in China (Liu and
Zhao, 2012; Liu, 2016). To the extent that heafieurance lessens the financial risks
associated with a NCD shock, our results might magkortant differences between the
insured and uninsured. Figure 8 displays dynamitepe against an average NCD shock for
key economic outcomes by health insurance statesu$® health insurance status at baseline
to address potential problems of reverse causafipproximately 85 percent of the NCD
onset sample were insured at baselt&he estimated coefficients and standard errors are
presented in Appendix Table 2.

For the insured sample, aggregate consumption expes is close to unchanged in the onset
period (and period before onset) and rises overntedium term before falling back to
expected levels in the long-run. In contrast, amitreguninsured, consumption expenditures
start to fall in the period before onset and dropse substantially over the long-run. Six
years after onset, consumption has fallen closentquarter against historical levels. As
shown in Appendix Table 2, the longer term effdorsboth the insured and uninsured are
driven by larger changes in non-food relative tod@pending.

Similarly, temporal patterns in financial riskshefalth spending and earnings associated with
the health shock differ according to insuranceustaealth spending jumps in the year of
onset for the insured and declines thereafter vesei@ the uninsured the trend is the mirror
image with health expenditures rising from the @erbefore onset. The effects for the
uninsured are estimated less precisely owing teialer sample. Individual earnings of the
insured drop by 5-9 percent in the post-onset petoit household earnings remain
unaffected and increase in the long-run. In stanktrast, the uninsured experience a large

1591 percent of people who reported to have heatthrance at baseline remained covered over thelsamp
frame and 32 percent who did not have insurancairemmcovered.
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drop in individual earnings of close to 30 percdenthe year of onset which recovers slightly
and household earnings decrease at an increasenguer time.

Overall, the results suggest that health insurgmags a protective role in individual well-
being over the long-run through the mitigation adtlb health expenditures and loss of
individual earnings associated with the NCD shdtks important to remember that the
findings relate to the average NCD shock of whiobuad one-half of cases are one-time
onset. Because the insured sample represents shanegority (85%) of the overall NCD
onset sample, the results by insured onset groeisiamilar to those presented above. As
shown in Appendix Table 3, temporal losses aretgstdor the insured consistent onset
group who experience a drop in food expendituremgdide a significant rise in health
spending over the duration of the disease. Thesdtsesuggest that insurance plays less of a
protective role for more chronic conditions.

[Figure 8]
5.6 Robustness checks

The causal identification of our results rests los dssumption that the arrival and the timing
of arrival of health shock is exogenous. Theresaneral threats to this assumption. First, if
the health shock follows a period of deterioratieglth then the ‘shock’ may be planned and
accounted for in the consumption decision in perimefore onset with no change in
consumption in the period of onset, causing a spsrassociation between the health shock
and consumptionSecond, economic shocks, such as job loss, in édaqgous (or current)
period may affect both changes in health and ouwtsom the current period. Third, an
individual's report of a doctor-diagnosed diseaseeiated to the use of health care which
may vary systematically with observed and unobskclaracteristics.

Our estimation strategy includes effects for theiqoetwo years prior to onset which
provides some insight as to whether changes inttheal labour force transition may be
planned. Indeed, we do observe departures fromcegbelevels of food consumption
expenditures and health expenditures in the pegsiat to onset. There is no indication of
earning shocks prior to the health shock, howeMare formally, to assess the extent to
which health is deteriorating prior to the shocle astimate equations (1) and (2) using a
binary outcome of poor general health and a lin@abability model. We use a common
measure of self-reported health (SRH) and constmighdicator variable equal to 1 if in poor
health and equal to O if in good healthwe present results diagrammatically for the full
NCD onset sample and by asset rich and poor suldeartifigure 9). The coefficients and
corresponding standard errors for the full onseada and onset groups are presented in
Appendix Table 4.

As shown in Figure 9, there is a significant jumghe probability of reporting poor health in
the year of onset which is preceded by a relatigemall increase in the period before onset.
The pattern is the same irrespective of whethehthesehold is asset rich or poor, and for
whether the NCD onset is persistent or transitorynature (Appendix Table 4). For the
consistent onset group, the effect is negativestatisstically insignificant in the period prior
to onset, and holds for the rich and poor subsasnflhis is consistent with the view that

% For SRH, poor health is equal to 1 if “unhealthy” “fair” and equal to O if “relatively healthy” ‘ary
healthy” or “extremely healthy”.
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more severe health shocks are likely to occur rsadelenly and unexpectedly. It is further
reassuring that the pattern of poor SRH after N@Bebtracks the duration of the disease as
shown by the subgroup analysis in Appendix Tabl€aken together the results suggest that
it is the onset of the NCD which is largely drivipgor health and not vice-versa.

[Figure 9]

Whilst there is no hitherto indication of a shooketarnings prior to the year of the NCD, we
examine this further by regressing NCD onset ogéadgearnings conditional on the included
covariates in equation (1). We restrict the samplendividuals that report NCD onset over
the sample period as previously defined. If pastome shocks such as through job
displacement affect current health, then we shagele a negative relationship between the
health shock and changes in lagged earnings. AsrsiloAppendix Table 5, the coefficient
on the natural logarithm of lagged individual eags ispositive, very small in magnitude
and only marginally significant. Subsample analysigeals that the effect derives from the
rich sample. Effects associated with changes igddghousehold earnings per capita are
statistically insignificant. Across the NCD onsebugps estimated effects are statistically
insignificant except for the (poor) consistent dngeup. Once again the coefficients are
positive and small in magnitude. Overall, the ressssliggest that potential bias arising from
past economic shocks is not a concern.

For the measurement error associated with selfrtegpodoctor-diagnosed NCD, our
specification to estimate the temporal changesconemic outcomes associated with NCD
onset includes individual fixed effects, which aslklr the time-invariant unobserved
characteristics. In addition, to the extent thaalfeis an important determinant of health
care utilisation, the finding that the effects o€ on poor health do not differ across rich
and poor subsamples suggests further that measotremer is minimal.

Another concern relates to the possibility that anapealth shocks shift preferences.
Observed correlations between the health shock crahges in consumption may be
attributed to changes in preferences rather thandidease itself. We follow other studies and
apply an implicit test for the existence of sta¢épehdence (Gertler and Gruber, 2002; Gertler
et al., 2009; Sparrow et al., 2014). The basic iddhat state dependence should not depend
on the financial ability to self-insure consumptids illustrated in Section 5.4, this is not
what we observe in the sample under study withritie demonstrating greater ability to
smooth consumption in the face of a health sholzkive to the poor. Consistent with other
studies in less developed country contexts, thygests that the effect of illness on economic
well-being is operating through the budget constras distinct to state dependence (Gertler
and Gruber, 2002; Gertler et al., 2009; Sparroal.e014).

Since we are dealing with longitudinal data, themains the potential for attrition bias. The
primary concern is that probability of attrition systematically related to the onset of a
doctor diagnosed NCD. To examine this, we regresmary attrition variable on the NCD
indicator and the complete list of covariates far baseline sample. There is no evidence that
attrition is correlated with the NCD indicator: theefficient estimates is small in magnitude
and statistically insignificantly different from me*’

" The attrition indicator equals to 1 if the indiuils cannot be tracked in any of the subsequemegupunds
and to 0 if remained in all five waves. The estiedatoefficient on the NCD variable is -0.0035 vatlstandard
error 0.008.
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6. Discussion and conclusion

This paper studies the long-run adverse effectscomomic well-being associated with onset
of a NCD shock. We use longitudinal data for theique 2010-2018 from a sample of
working aged persons (16-60 years) in China. Tipepmakes two primary contributions to
the health shocks literature. First, the healthckhaariable as measured by the onset of a
NCD has received little attention in spite of tlpid rise in global prevalence and incidence.
NCDs may capture more major and persistent heailtllitons with adverse consequences
for well-being. Second, we estimate temporal losdeons up to six years after the year of
onset to examine the long-term impacts of the hestilbck. The vast majority of the existing
literature  particularly from low-and-middle-incomecountry contexts estimates
contemporaneous or short-term effects.

We find that after a period of temporal loss indivals and their families in China can insure
consumption against the average NCD shock ovelotigerun. The main source of financial
risk is a large increase in out-of-pocket healtbngjing in the year of onset which declines
with time. Individual earnings drop by around 1Ggemt and remain flat over time but per
capita household earnings are largely unaffectedsiStent with the findings of Liu (2016),
this suggests a degree of household labour suibstittollowing a NCD shock of an adult
member. The results may also reflect income smogthiechanisms taken prior to the shock
such as through conservative production or employrmboices and diversifying economic
activities (Morduch, 1995). Whilst it is difficulto disentangle income smoothing from
consumption smoothing mechanisms, we find littledence of deteriorating health or
economic shocks before the onset of the NCD whialy suggest that the results are more
likely from post-onset labour supply response.

Whilst we find that the average Chinese working-agividual and their household can
insure long-run consumption against the average N€HDck, it masks significant

heterogeneity in the response of consumption todim@tion of the disease as well as
different means to smooth consumption across thpulption. Similar to studies in high-

income country settings (Charles, 2003; Meyer amd,N2019), we find that individuals and

households in China are significantly less ableingure long-term (food) consumption

expenditures against a persistent health shockhwikidriven by large persistent shocks to
both out-of-pocket health spending and individuainéngs. However, the earnings loss is
reasonably well self-insured by households oveetim

We find that health spending increases signifigaintithe year of onset and remains above
historical levels in subsequent periods for thauied sample in line with other studies in
China that health insurance has not reduced optolket health expenditures (e.g. Liu and
Zhao, 2012; Wagstaff et al., 2009; Yip and Hsia@)9. Consistent with Liu (2016), we also
find some evidence that over the long-run healfuiance mitigates the financial risks on
health expenditures and loss of individual earnagsociated with NCD shocks. However, it
offers significantly less financial protection agsti persistent NCD shocks which captures a
dimension of disease severity. Benefit packageferdificross schemes and regions yet
typically households incur a certain share of higlalth care costs (Fang et al., 2019; Liu,
2016). Whilst recently there exists catastrophicdiced insurance (or critical illness
insurance), the eligibility criteria for this insurce (out-of-pocket expenditures exceeds the
average disposable income per capita in the |logeal)and cost sharing rate (currently 50%)
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does not vary by the patient’s disease severitgamnomic status (Fang et al., 2019). Our
results suggest that further financial protectiargéted to individuals and households who
are less able to self-insure major and more perntagkronic conditions may lead to
important welfare gains.

Consistent with the health shocks literature fraimeo developing country settings (Genoni,
2012; Khan et al., 2015; Sparrow et al., 2014) fiwe that individuals with low underlying
levels of wealth are less able to insure healtlitlshas measured by a new doctor diagnosed
NCD. We observe this to be the case over the langahich represents a new finding in the
literature. Specifically, individuals with below wian level of monetary wealth at baseline
experience relatively large period-on-period insesahealth spending and drops in earnings
as a proportion of their levels more than one pkpidor to the onset of the NCD. The deeper
drop in individual earnings for the asset poor malate to different job profiles that rely
more heavily on strength and endurance, and therefood health (Strauss and Thomas,
1998). As shown in Appendix Table 6, there is éhlrgconcentration of the poor living in
rural areas and working in the informal sector whstipports this idea. At the same time,
household earnings are relatively less impactethbyhealth shock which may reflect more
flexible working arrangements associated with infaf employment. Overall, the main
source of financial risk facing the poor in the mvef a NCD shock is increased health
spending over the short-to-medium term.

Overall, the results of this paper show that aftgveriod of temporal loss individuals and
their families in China can insure consumption agiihe average NCD shock over the long-
run. However, we observe significant heterogenthigt individuals with consistent onset,
with below median wealth, and without health insgeaface higher financial risks and are
least equipped to smooth consumption over the teng- The results indicate that it is
important to examine the impacts of health shocker dime and by chronicity. This
particularly relates to developing country settimgsere insurance and credit markets are
partial or incomplete. Our results are subjecht ¢aveat of small sample sizes, particularly
for the sub-onset groups and subsamples in the fdsgods from onset. While many
coefficients are statistically insignificant, theagmitude and temporal patterns of the results
suggest that they are informative and warrant gsiom (Abadie, 2020).
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Tablesand Figures

Table 1. NCD onset patterns of working age poporati

Cases %
Consistent onset 358 19.1%
One-time onset 954 50.9%
Irregular onset 562 30.0%
All onset 1,874 100.0%

Source: CFPS 2010-2018
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Table 2 Summary statistics by NCD onset groupbaseéline (2010)

Onset groups
Non-NCD AllOnset  Consistent One-time Irregular

Age 37.35 41.01 42.65 39.70 42.19
(0.16) (0.19) (0.39) (0.28) (0.3)
Female 0.54 0.62 0.66 0.61 0.63
(0.01) (0.01) (0.03) (0.02) (0.02)
Urban Hukou 0.22 0.25 0.22 0.24 0.28
(0.01) (0.01) (0.02) (0.01) (0.02)
Married 0.87 0.94 0.95 0.92 0.95
(0.01) (0.01) (0.01) (0.01) (0.01)
Less than primary school 0.17 0.23 0.26 0.21 0.25
(0.01) (0.01) (0.02) (0.01) (0.02)
Primary school 0.25 0.23 0.25 0.23 0.21
(0.01) (0.01) (0.02) (0.01) (0.02)
Lower secondary school 0.37 0.32 0.32 0.33 0.31
(0.01) (0.01) (0.03) (0.02) (0.02)
Upper secondary school 0.15 0.16 0.11 0.17 0.16
(0.01) (0.01) (0.02) (0.01) (0.02)
College above 0.06 0.07 0.05 0.07 0.07
(0.00) (0.01) (0.01) (0.01) (0.01)
Household head 0.43 0.41 0.43 0.41 0.40
(0.01) (0.01) (0.03) (0.02) (0.02)

Economic outcomes (per capita)
Consumption (non- 6133.32  6030.71 562259  6090.70  6186.84

health) expenditures
(113.07) (167.35) (445.6) (232.78) (273.80)
Food expenditures 2366.81 2207.67 2122.33 2261.98 2170.30
(39.36) (49.51) (131.17) (71.91) (73.46)
Non-food expenditures 3715.42 3841.70 3547.46 3836.39 4038.01
(91.77) (149.84) (394.61) (206.01) (253.70)
Health expenditures 628.54 952.43 826.13 930.33 1069.68
(38.80) (62.59) (80.54) (94.10) (123.70)
Household earnings 7800.03 7389.35 6728.28 7495.18 7631.04
(144.37) (211.82) (458.6) (320.34) (343.98)

Individual earnings 10,681.05 10,252.88 8,584.86 11,135.88 9,842.25
(283.61) (553.46) (702.92) (1,009.09) (554.23)

Household assets 60520.01 71,643.00 61846.95 74335.49 73264.42
(1851.29) (3590.96) (6318.83) (5663.94) (5897.90)

Number of observations 3,028 1,874 358 954 562

Notes: Standard errors are in parentheses.
Source: CFPS 2010-2018
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Table 3. The dynamic effect of NCD onset on ecomornitcomes

Non-health Food ~~ Non-food Health  Household Individual
consumption  consumption  consumption ditures  earnings earninas
expenditures expenditures expenditures expen 9 9
1) (2) (3) (4) (5) (6)
Panel A: All NCD onset
-1 -0.025 -0.060** -0.016 0.240*** 0.019 -0.041
(0.035) (0.029) (0.052) (0.084) (0.031) (0.057)
0 -0.022 -0.068** -0.01 0.486*** 0.028 -0.079
(0.039) (0.032) (0.057) (0.102) (0.034) (0.059)
1 0.016 -0.033 0.023 0.292*** 0.007 -0.130**
(0.042) (0.035) (0.062) (0.108) (0.036) (0.063)
2 0.082 -0.050 0.128* 0.365*** -0.023 -0.046
(0.053) (0.038) (0.075) (0.128) (0.041) (0.069)
3 -0.047 -0.026 -0.082 0.039 0.026 -0.102
(0.067) (0.048) (0.095) (0.158) (0.058) (0.092)
Panel B: Consistent NCD onset
-1 0.009 -0.096 0.059 0.317*** 0.022 0.080
(0.077) (0.061) (0.116) (0.115) (0.061) (0.094)
0 -0.054 -0.159** -0.016 0.635*** -0.003 -0.124
(0.089) (0.064) (0.133) (0.156) (0.066) (0.104)
1 0.043 -0.086 0.093 0.599%** -0.035 -0.037
(0.112) (0.065) (0.164) (0.158) (0.063) (0.090)
2 0.058 -0.137* 0.146 0.702*** -0.038 -0.154
(0.153) (0.077) (0.238) (0.232) (0.092) (0.125)
3 -0.151 -0.282* -0.092 0.345 0.073 -0.293
(0.125) (0.145) (0.179) (0.316) (0.216) (0.262)
Panel C: One-time NCD onset
-1 -0.066 -0.068* -0.075 0.178 0.013 -0.086
(0.044) (0.038) (0.065) (0.117) (0.041) (0.085)
0 -0.017 -0.050 -0.008 0.469*** 0.040 -0.097
(0.046) (0.040) (0.067) (0.136) (0.044) (0.085)
1 -0.025 -0.025 -0.041 0.133 0.029 -0.225%**
(0.046) (0.045) (0.066) (0.133) (0.049) (0.087)
2 0.081 -0.045 0.126 0.106 -0.013 -0.057
(0.070) (0.049) (0.099) (0.155) (0.052) (0.097)
3 0.019 0.022 0.000 -0.096 0.082 -0.122
(0.101) (0.068) (0.139) (0.215) (0.078) (0.132)
Panel D: Irregular NCD onset
-1 0.072 0.042 0.068 0.220 0.028 0.040
(0.058) (0.052) (0.086) (0.179) (0.061) (0.092)
0 0.032 0.018 0.010 0.324* 0.030 0.040
(0.059) (0.052) (0.081) (0.174) (0.063) (0.108)
1 0.115* 0.047 0.116 0.265 -0.002 0.060
(0.064) (0.052) (0.092) (0.181) (0.063) (0.106)
2 0.141* 0.041 0.154 0.451** -0.027 0.043
(0.072) (0.054) (0.099) (0.195) (0.067) (0.097)
3 -0.038 0.049 -0.129 0.023 -0.024 0.012
(0.085) (0.063) (0.123) (0.215) (0.084) (0.131)
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Note: Coefficient estimates are from the fixed effePoisson models. Standard errors are clustgrgedtson and
are reported in parentheses. *, **, *** denote $igrance at the 10, 5, and 1% level, respectiv€lgntrols for age,
age squared, education, marital status, an indicdtorban/rural Hukou, indicator of household heiadicator of
whether household moved since prior wave and afsihe period fixed effects are included in alesifications
but are not reported.

Source: CFPS 2010-2018

This article is protected by copyright. All rights reserved.



Figure 1. The dynamic effect of NCD onset on constion expenditures
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Figure 2. The dynamic effetN&D onset on food expenditures
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Figure 3. The dynamic effect of NCD onset on noodfexpenditures
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Figure 4. The dynamic effect of NCD onset on heakpenditures
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Figure 5. The dynamic effect of NCD onset on hooftkarnings
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Figure 6. The dynamic effect of NCD onset on indial earnings
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Figure 7. The dynamic effect of NCD onset on ecoicayatcomes, by household wealth
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Figure 8. The dynamic effect of NCD onset on ecoicantcomes, by health insurance
status
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Figure 9. The dynamic effect of NCD onset on paf-eported health

(V)__

o -

-1 1 2 3
Period from onset
—l— any onset —A—— consistent onset
— —M — - one-time onset — —& — - irregular onset

This article is protected by copyright. All rights reserved.



Appendix A. Construction and definition of key \atsles

NCD shock

We identify NCD-affected individuals based on theestion: “During the past six months,
have you had any doctor-diagnosed chronic diseasel, the self-reported doctor diagnosis
of the diseasdzach respondent who answered “Yes” to the firsstjoe was asked to select
the type of disease from the Disease Codebook,tladwo most serious diseases were
recorded if there were more than one. We adoptéimition of NCDs determined by the
National Health and Family Planning Commissionldf@ing the classification of "Group Il
Diseases" as per the ICD-10 code (World Health @regdion, 2016). Specifically, NCDs
include circulation system diseases (such as keseases, stroke), cancer, diabetes and other
endocrine diseases, chronic lung disease, nerystsns diseases, digestive system diseases,
genitourinary system disease, eye and ear disesldgasmuscle and skeleton related disease
and congenital anomalies.

Non-health consumption expenditures. Our measure of household consumption
expenditure includes total non-health consumptigeaditures, food expenditures, non-food
expenditures. The food spending in the questioanaitbased on one-month recall period,
while others are based on a mix of one-month amdyaar recall period. Food consumption
includes food purchased in the market place andrtagket value of home produced and
consumed food. For the non-food consumption, wéude daily used commodities and

necessities, utilities, transportation and commafion, clothing, education and

entertainment. We exclude health expenditures; resggeon infrequent “lumpy” event such
as marriages, births and funerals; charitable dmuttons, gifts and remittances to others
(Deaton and Zaidi, 2002; Haughton and Khandker9200

Out-of-pocket health expenditures. Out-of-pocket health expenditures include total
household expenditures on medical care and ottathheare expenditures in the past year. It
excluded that is reimbursed or reimbursable bytheasurance.

Household earnings. In CFPS, household income segments include wagemegcoperating
income including business and farming income (idiclg the value of the products
consumed by the families), transfer income, prgp@tome and other income. To ensure the
comparability between the baseline and the follpwaves, CFPS generated a set of income
variables in the follow-up waves that were complarab those in 2010 (Xie et al., 2017). In
this study, earned income includes all wage incomgegrating income including net
agriculture income and non-agriculture self-emptbyecome of the household earned over
the past one year.

Individual earnings. CFPS collects individual-level earnings in the ladjuestionnaire,
including potential sources of formal employmentsibess, agricultural-related (farming,

fishing, forestation, livestock). It includes eargs from business operation and agricultural
work for own household and employed by others.

1
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Appendix Table 1. The dynamic effect of NCD onseeconomic outcomes, by wealth status at baseline

Non-health
consumption
expenditures

Food consumption
expenditures

Non-food
consumption
expenditures

Health expenditures

Household earnings

Individual earnings

Wealth Wealth Wealth Wealth Wealth Wealth
<Median >Median <Median >Median <Median >Median <Median >Median <Median >Median <Median >Median
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
Panel A: All NCD onset
-1 -0.059 0.002 -0.066 -0.059 -0.058 0.024 0.168 0.310** 0.090**  -0.026 0.013 -0.028
(0.049) (0.049) (0.041) (0.041) (0.079) (0.070) (0.107) (0.128) (0.040) (0.040) (0.075) (0.061)
0 -0.073 0.017 -0.072 -0.058 -0.074 0.037 0.555***  (0.473*** 0.106**  -0.006 -0.034 -0.050
(0.053) (0.054) (0.045) (0.045) (0.083) (0.078) (0.133) (0.146) (0.048) (0.043) (0.086) (0.065)
1 -0.026 0.039 -0.042 -0.025 -0.032 0.051 0.364** 0.251* 0.068 -0.025 -0.154* -0.085
(0.061) (0.059) (0.053) (0.047) (0.093) (0.084) (0.149) (0.147) (0.046) (0.049) (0.085) (0.074)
2 -0.057 0.177* -0.029 -0.061 -0.09 0.272** 0.523*** 0.261 0.082 -0.087 -0.164 0.000
(0.066) (0.075) (0.060) (0.050) (0.096) (0.105) (0.183) (0.168) (0.055) (0.055) (0.115) (0.084)
3 -0.086 -0.013 -0.024 -0.033 -0.143 -0.037 0.051 0.04 0.124 -0.043 -0.004 -0.090
(0.085) (0.094) (0.074) (0.062) (0.123) (0.134) (0.230) (0.211) (0.081) (0.078) (0.157) (0.110)

Note: Coefficient estimates are from the fixed etffePoisson models. Standard errors are clusteyepelson and are reported in parentheses. *, ** d&énote

significance at the 10, 5, and 1% level, respelstiveontrols for age, age squared, education, alagiatus, an indicator of urban/rural Hukou, iador of household head,
indicator of whether household moved since priovevand a set of time period fixed effects are idetliin all specifications but are not reported. dede the sample
into individuals with the total value of househalskets at baseline higher or lower than the mef#ianted as asset ‘rich’ and ‘poor’.

Source: CFPS 2010-2018
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Appendix Table 2. The dynamic effect of NCD onseeconomic outcomes, by health insurance (HI) statiaseline

Non-health , Non-food
. Food consumption ; . . o .
consumption . consumption Health expenditures Household earnings Individual earning
: expenditures :
expenditures expenditures

With HI No HI With HI No HI With HI No HI With HI No HI With HI No HI With HI No HI
1) (2) 3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
Panel A: All NCD onset
-1 -0.017 -0.067 -0.051 -0.085 -0.009 -0.066 0.246*** 0.129 0.031 -0.063 -0.019 -0.097
(0.037) (0.104) (0.032) (0.076) (0.054) (0.164) (0.093) (0.186) (0.032) (0.096) (0.063) (0.148)
0 -0.024 -0.047 -0.064* -0.117 -0.013 -0.039 0.536*** 0.254 0.05 -0.114 -0.051 -0.268*
(0.042) (0.113) (0.035) (0.086) (0.060) (0.176) (0.106) (0.251) (0.035) (0.105) (0.065) (0.160)
1 0.028 -0.042 -0.022 -0.105 0.038 -0.055 0.315*** 0.219 0.03 -0.074 -0.093 -0.285*
(0.046) (0.122) (0.037) (0.103) (0.066) (0.186) (0.110) (0.279) (0.039) (0.106) (0.070) (0.151)
2 0.105* -0.111 -0.035 -0.104 0.155* -0.154 0.387*** 0471 0.008 -0.16 -0.031 -0.134
(0.058) (0.124) (0.041) (0.106) (0.083) (0.185) (0.133) (0.313) (0.044) (0.109) (0.074) (0.194)
3 -0.016 -0.241* 0.011 -0.138 -0.045  -0.394** 0.084 0.281 0.102 -0.281* -0.048 -0.251

(0.075)  (0.127) (0.053)  (0.122) (0.105)  (0.190) (0.165)  (0.457) (0.063)  (0.153) (0.100)  (0.238)

Note: Coefficient estimates are from the fixed ef§ePoisson models. Standard errors are clustgrpdrison and are reported in parentheses. *, * d&note significance at
the 10, 5, and 1% level, respectively. Controlsdge, age squared, education, marital status,dicator of urban/rural Hukou, indicator of househbkad, indicator of
whether household moved since prior wave and afsiéitne period fixed effects are included in alksffications but are not reported. We use healsirisnce status at
baseline.

Source: CFPS 2010-2018
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Appendix Table 3. The dynamic effect of NCD onsetugs on economic outcomes conditional on beingretsat
baseline

Non-health Food Non-food

. . : Health Household Individual
consumption consumption consumption . ; .
expenditures  expenditures expenditures expenditures earnings earnings
1) (2) ) (4) (5) (6)
Panel B: Consistent NCD onset
-1 0.054 -0.086 0.131 0.333*** 0.062 0.141
(0.079) (0.068) (0.113) (0.122) (0.061) (0.089)
0 0.001 -0.150** 0.079 0.719*** 0.055 -0.073
(0.092) (0.070) (0.131) (0.154) (0.067) (0.108)
1 0.129 -0.053 0.214 0.563*** 0.025 0.025
(0.108) (0.071) (0.154) (0.167) (0.063) (0.095)
2 0.145 -0.091 0.268 0.719*** 0.022 -0.070
(0.163) (0.083) (0.250) (0.244) (0.096) (0.128)
3 -0.017 -0.185 0.083 0.426 0.168 -0.195
(0.130) (0.159) (0.182) (0.373) (0.233) (0.255)
Panel C: One-time NCD onset
-1 -0.097** -0.058 -0.130* 0.144 0.005 -0.084
(0.047) (0.040) (0.069) (0.134) (0.045) (0.096)
0 -0.057 -0.039 -0.076 0.536*** 0.036 -0.069
(0.050) (0.043) (0.073) (0.150) (0.047) (0.096)
1 -0.037 -0.022 -0.061 0.167 0.026 -0.217**
(0.051) (0.047) (0.074) (0.141) (0.054) (0.100)
2 0.046 -0.054 0.075 0.133 -0.021 -0.07
(0.081) (0.051) (0.114) (0.171) (0.059) (0.105)
3 0.022 0.058 -0.008 0.013 0.146* -0.049
(0.117) (0.077) (0.158) (0.225) (0.085) (0.144)
Panel D: Irregular NCD onset
-1 0.114* 0.042 0.13 0.247 0.074 0.077
(0.064) (0.058) (0.094) (0.200) (0.063) (0.100)
0 0.051 0.011 0.047 0.274 0.089 0.067
(0.062) (0.057) (0.085) (0.199) (0.065) (0.119)
1 0.108 0.053 0.106 0.284 0.06 0.124
(0.067) (0.056) (0.097) (0.194) (0.064) (0.116)
2 0.201** 0.068 0.231** 0.430** 0.057 0.087
(0.079) (0.060) (0.108) (0.211) (0.064) (0.106)
3 0.003 0.078 -0.075 -0.024 0.085 0.049
(0.093) (0.068) (0.134) (0.234) (0.086) (0.142)

Note: Coefficient estimates are from the fixed etfePoisson models. Standard errors are clustgreeison and
are reported in parentheses. *, **, *** denote $figance at the 10, 5, and 1% level, respectiv€iyntrols for age,
age squared, education, marital status, an indicétorban/rural Hukou, indicator of household heiadicator of
whether household moved since prior wave and afd@nhe period fixed effects are included in alesfications
but are not reported. We use health insurancesstdthaseline. The dynamic effects of all NCD omgsetips are
reported in Appendix Table 2 (Panel A).

Source: CFPS 2010-2018
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Appendix Table 4. The dynamic effect of NCD onsefpoor self-
reported health

Full Poor Rich
sample sample sample

Panel A: All NCD onset

-1 0.048**  0.053* 0.035
(0.015)  (0.021)  (0.023)
0 0.217%*  0.226%*  0.203***
(0.017)  (0.024)  (0.025)
1 0.124%*  0.108**  0.135%**
(0.018)  (0.025)  (0.026)
2 0.117**  0.106**  0.130%**
(0.020)  (0.029)  (0.030)
3 0.098%*  0.065*  0.137***

(0.027) (0.039) (0.040)
Panel B: Consistent NCD onset

-1 -0.022 -0.022 -0.037
(0.029)  (0.038)  (0.050)
0 0.219%%  0.222%%  0.208**
(0.031)  (0.040)  (0.054)
1 0.233%*  0.233%*  0.220%*
(0.032)  (0.040)  (0.055)
2 0.235%F%  0.223%%  (.220%
(0.040)  (0.054)  (0.063)
3 0.154*  0.207** 0.073

(0.075) (0.105) (0.112)
Panel C: One-time NCD onset

-1 0.067**  0.076**  0.054*
(0.020)  (0.029)  (0.028)
0 0.217**  0.230%*  0.201***
(0.022)  (0.031)  (0.031)
1 0.059**  0.040 0.077**
(0.022)  (0.032)  (0.032)
2 0.072%*  0.083*  0.068*
(0.026)  (0.037)  (0.038)
3 0.061* 0.015 0.108*

(0.037) (0.051) (0.056)
Panel D: Irregular NCD onset

-1 0.071** 0.064 0.066
(0.035)  (0.051)  (0.049)
0 0.226%*  0.216%*  0.230%**
(0.036)  (0.053)  (0.051)
1 0.177%*  0.126%  0.214**
(0.035)  (0.051)  (0.049)
2 0.151%*  0.096*  0.207***
(0.038)  (0.055)  (0.054)
3 0.141%*  0.087  0.205***

(0.045)  (0.065)  (0.063)

Note: Coefficient estimates are from the fixed eelinear models.
Standard errors are clustered by person and aoeteepin parentheses.
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* ** 6% denote significance at the 10, 5, and 1Rdvel, respectively.
Controls for age, age squared, education, mata#lis an indicator of
urban/rural Hukou, indicator of household head,jcatbr of whether
household moved since prior wave and a set of pienad fixed effects
are included in all specifications but are not réguh

Source: CFPS 2010-2018
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Appendix Table 5. The effect of past earnings ameru NCD status

Full sample Poor sample Rich sample

Full sample
Log of lagged household 0.001 0.002 -0.001
earnings per capita

(0.001) (0.002) (0.002)
Log (_)f lagged individual 0.001* 0.001 0.002*
earnings

(0.001) (0.001) (0.001)
Panel A: All NCD onset
sample
Log of lagged household 0.001 0.005 10.006
earnings per capita

(0.003) (0.004) (0.005)
Log (_)f lagged individual 0.003 0.002 0.005
earnings

(0.002) (0.003) (0.003)
Panel B: Consistent NCD onset sample
Log of lagged household 0.004 0.013* 10.010
earnings per capita

(0.004) (0.006) (0.006)
Log (_)f lagged individual 0.006** 0.008%** 0.002
earnings

(0.003) (0.004) (0.004)
Panel C: One-time NCD onset
Log of lagged household 0.001 0.005 0.007
earnings per capita

(0.004) (0.006) (0.006)
Log (_)f lagged individual 0.001 0.002 0.000
earnings

(0.003) (0.004) (0.004)
Panel D: Irregular NCD onset
Log of lagged household -0.002 -0.007 0.006
earnings per capita

(0.006) (0.008) (0.010)
Log (_)f lagged individual 0.002 -0.005 0.008
earnings

(0.004) (0.006) (0.005)

Note: In each panel, each cell presents the camitiestimates in a separate OLS
regression. Standard errors (in parentheses) astectd at the individual level.
Regressions include age, age squared, maritabstatd education level, indicator
variables for the household head and whether tbedimld moved during the sample
frame, individual fixed effects and time fixed effe.

Source: CFPS 2010-2018
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Appendix Table 6. Summary statistics amon
status at baseline (2010)

g NCD bsample, by wealth and insurance

Poor Rich Insured  Uninsured
Age 41.12 40.94 41.36 41.36
(0.25) (0.28) (0.19) (0.43)
Female 0.64 0.60 0.62 0.66
(0.02) (0.02) (0.01) (0.03)
Urban Hukou 0.17 0.34 0.21 0.42
(0.01) (0.02) (0.01) (0.03)
Married 0.94 0.93 0.95 0.94
(0.01) (0.01) (0.01) (0.02)
Less than primary school 0.32 0.14 0.24 0.20
(0.02) (0.01) (0.01) (0.02)
Primary school 0.26 0.19 0.23 0.20
(0.01) (0.01) (0.01) (0.02)
Lower secondary school 0.29 0.35 0.31 0.38
(0.02) (0.02) (0.01) (0.03)
Upper secondary school 0.12 0.20 0.15 0.16
(0.01) (0.01) (0.01) (0.02)
College above 0.02 0.12 0.07 0.05
(0.00) (0.01) (0.01) (0.01)
Household head 0.41 0.41 0.42 0.41
(0.02) (0.02) (0.01) (0.03)
Household moved since prior wave 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00)
Health insurance coverage 0.84 0.87 1.00 0.00
(0.01) (0.01) (0.00) (0.00)
From poor household (household per capita
Wealthplower than med(ian) in 2010p P 1.00 0.00 0.52 0.58
(0.00) (0.00) (0.01) (0.03)
Unemployed/retired 0.44 0.33 0.35 0.55
(0.02) (0.02) (0.01) (0.03)
Formal sector 0.14 0.34 0.24 0.19
(0.01) (0.02) (0.01) (0.02)
Informal sector 0.42 0.33 0.41 0.26
(0.02) (0.02) (0.01) (0.03)
Economic outcomes (per capita)
Consumption (non-health) expenditures 3980.48275.59 5991.94 6122.51
(163.93) (287.61) (175.96) (526.85)
Food expenditures 1580.232890.29 2193.79  2229.91
(42.76)  (87.75) (55.2) (110.3)
Non-food expenditures 2406.335426.69 3831.71  3828.34
(146.51) (262.97) (156.53) (486.02)
Health expenditures 851.05 1071.11 954.43 g43.0
(65.19) (114.03) (68.08) (127.58)
Household earnings 4399.310535.92 7441.10 6729.98
(137.67) (356.19) (227.35) (550.29)

Individual earnings
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(297.53) (652.4) (623.97) (1053)
Number of observations 960 859 1570 276

Notes: Standard errors are in parentheses.
Source: CFPS 2010-2018
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