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Abstract

We examine how health shocks impact on households'

decision to save, and how different socioeconomic and

ethnic groups respond to health shocks in Australia.

We find that health shocks are associated with a sub-

stantial reduction in individual savings. We do not find

any substitution of labor supply by a partner in

response to an individual's health shocks. We extend

previous work by examining whether access to formal

health insurance or government benefits mitigate the

economic consequences of a health shock. We find evi-

dence that negative health shocks are associated with

an increase in receipts of public transfers and benefits

in the following years. There is evidence that the fall in

savings is greater for low-income individuals. Individ-

uals who have private health insurance are more

affected by health shocks, compared with individuals

who do not have private health insurance, suggesting a

role for selection into private health insurance.

KEYWORD S

Australia, health shocks, insurance, savings

J E L C LA S S I F I CA T I ON

D14, I13, I14

Received: 12 February 2021 Accepted: 28 July 2022

DOI: 10.1002/soej.12604

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use,

distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

© 2022 The Authors. Southern Economic Journal published by Wiley Periodicals LLC on behalf of The Southern Economic Association.

South Econ J. 2022;1–25. wileyonlinelibrary.com/journal/soej 1

mailto:jaai.parasnis@monash.edu
http://creativecommons.org/licenses/by-nc/4.0/
http://wileyonlinelibrary.com/journal/soej
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fsoej.12604&domain=pdf&date_stamp=2022-08-31


1 | INTRODUCTION

Individuals and households in different societies experience shocks of very different natures.
Some shocks, such as natural disasters, droughts, or fluctuations in commodity prices are
aggregate, involving entire communities or regions. Other shocks, such as unemployment,
illness, or death of a family member are idiosyncratic, affecting a particular individual or
household.

Idiosyncratic shocks can also affect many other economic decisions (Guiso et al., 2002).
Health shocks, such as serious illness and injury, are largely unpredictable events. They
can have potentially devastating effects on individuals and households, both through a loss
of income and increased expenditure associated with medical care. Indeed, using U.S. data
Himmelstein et al. (2005) find that nearly half of all personal bankruptcies are due to medi-
cal problems, with both out-of-pocket payments and loss of income being contributing
factors. Himmelstein et al. (2005) point out that medical issues have an effect on out-of-
pocket payments and income, which is an important cause of U.S. personal bankruptcies.
Stephens (2001) finds that disability of the head of a household is associated with a long-
term decline in consumption. Using U.S. data, Smith (1999) finds that the onset of a serious
health condition reduces households' wealth significantly. He finds that individuals need
to alter their spending on medical care, and this influence has been shown to be large and
significant.

Large effects of health shocks on labor supply have also been found in German data
(Riphahn, 1999). In the context of Australia, Cai et al. (2014) and Zucchelli et al. (2010) show a
significant negative effect of health shocks on labor supply. Cheng et al. (2019) examine the
effects of health shocks on household expenditure and income using a panel data set from
Singapore. They find that major adverse health shocks have large and persistent effects while
minor shocks have small and mainly contemporaneous effects.

Using survey data from developing countries, a number of studies, however, show that
health shocks have a significant effect on income, consumption smoothing, and ownership of
assets (see, e.g., Islam & Maitra, 2012). These suggest that formal institutions play an important
role in mitigating against health shocks. The presence of different institutional arrangements in
developed countries could lead to significantly different individual and household coping strate-
gies against shocks. An individual or a household may find ways to cope with a health shock
and, therefore, could support treatment and health care cost without a significant impact on
consumption. This could involve drawing down savings, accessing formal institutions (such as
borrowing from the bank or relying on the social security system), or relying on other available
family members who are more likely to enter the labor market to compensate consumption loss
due to illness.

In this paper, we examine the economic consequences of health shocks among individuals
and households in Australia. We focus on how changes in self-assessed health and limitations
in physical functioning (e.g., criteria in SF36—Short Form Health Survey 36) of individual and
household members impact on saving behavior. We extend previous work by examining
whether access to formal health insurance or government benefits mitigate the economic conse-
quences of a health shock. For example, Smith (1999, 2005) finds that the impact of health
shocks could be significant on income and wealth of households in the United States. However,
unlike the United States, Australia has a universal public health system (called Medicare)
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providing access to hospital, medical and pharmaceutical benefits.1 Thus, health shocks could
have different consequences for households in Australia than in the United. Medicare provides
access to a range of health services at little or no cost. There is also a private health insurance
scheme for people willing to seek medical services within or outside the public health system.
Individuals can choose to obtain their health care solely from Medicare or use a combination of
Medicare and private health insurance to meet their medical needs. Private health insurance
offers alternative, relatively quick access to doctors and hospitals.2

Australia's private health system is community rated. This means, everyone pays the same
price for a particular policy. A health insurer cannot refuse to insure and the right to renew the
policy is guaranteed. While operating a universal, public-funded health system, the government
encourages take-up of private health insurance by levying a surcharge for higher income
earners who do not have a private health cover.3 The eligibility for pension has progressively
tightened and the retirement age has increased over this period. The government has encour-
aged reliance on private saving and funding for retirement through tax incentives and compul-
sory superannuation system. However, the overarching policy settings have been stable through
the study period and any changes have been gradual and at the margin. At the individual level,
health shocks could affect labor supply, income, and consumption behavior even though the
public health care system could protect someone from incurring out-of-pocket expenses. Analo-
gous with the models of precautionary saving, a catastrophic health shock is likely to delay the
consumption of leisure. In particular, members of a household may work longer hours when
they are exposed to such shocks, rather than sacrificing consumption as in the standard model
(Cameron & Worswick, 2003; Islam & Maitra, 2012). Hence, we examine if different types of
households respond differently to health shocks. For example, Lundborg et al. (2011) find that
low-educated people would suffer relatively more from different types of health shocks and this
becomes more obvious with age. People with different income levels could have different
responses on the timing of return to work. For high-income earners, the economic incentive to
return to work after a health shock is stronger, due to their higher earnings and the maximum
benefit levels in the social insurance.

We also examine if health shocks affect immigrants and native-born individuals differently.
Health shocks could have different implications for savings behavior for immigrants compared
with non-immigrants in any country. This may occur because immigrants typically work in dif-
ferent occupations from native-born individuals, because they typically have weaker job and
social networks, which can serve as protection against adverse shocks, and because in certain
circumstances their residency status may depend on their ability to maintain employment
and/or a particular level of savings. For example, Dillender (2017) finds that immigrants have

1See http://www.aihw.gov.au/australias-health/2016/health-system/ for the details of Australian health system. Since
2000, Australian government has encouraged people to take out private health insurance through initiatives such as
rebates for health insurance premiums and higher Medicare levy surcharge for individuals who do not hold private
health insurance for hospitals. The private insurance coverage is significant as well, 47% of population held some form
of hospital cover and 56% held some form of general treatment cover through the private insurance system in June 2015
(APRA, 2015).
2Private health insurance offers several advantages over the public system: such as the option of being treated by own
physician, control over when and where one receives medical care and shorter waiting times for elective surgery.
Private health cover also assists with those services not covered by Medicare, including dental, physiotherapy, and other
health care. In 2010–2011, consumers contributed $24.3 billion of health spending an average of $1082 per person
(Australian Institute of Health and Welfare, 2012). Out-of-pocket spending in Australia was about twice as high as in
the United Kingdom and New Zealand, but only 75% of out-of-pocket spending in the United States.
3Source: https://www.health.gov.au/health-topics/private-health-insurance/about-private-health-insurance.
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lower access to health insurance. Immigrants are more likely to have limited sources of cash
transfer from friends and family and are more exposed to health shocks compared to native-
born households.4 Other potential reasons for differential responses to shocks by immigrants
include underlying differences in culture (Carroll et al., 1994, 1999), attitudes toward risk
(Amuedo-Dorantes & Pozo, 2002), and preferences (Browning & Crossley, 2001).

Our results show that health shocks have a significant negative effect on individual savings.
Transfers from the government significantly increase in the years following a health shock.
Household supply of labor decreases as the individual experiencing a health shock and, to a
lesser extent, their partner, are less likely to be employed and reduce their hours worked.
Health shocks have considerable heterogeneous effects on saving across groups with migrants,
low-income groups, and privately insured persons experiencing greater declines in savings.

2 | DATA AND DESCRIPTIVE STATISTICS

We use 14 waves of longitudinal panel data at the individual and household level collected for
the nationally representative Household, Income and Labor Dynamics in Australia (HILDA)
survey. This survey is a household-based panel starting in 2001 and administered annually. The
first wave consisted of 7682 households and 19,914 individuals. It collects information on eco-
nomic and subjective well-being, labor market dynamics, and family dynamics of individuals
aged 15 and older (see Wooden et al., 2002). The survey non-response or attrition compares
favorably with other longitudinal surveys such as the British Household Panel Study, for
instance, the response rate from previous wave in HILDA is 94% for Wave 14 (see, Summerfield
et al., 2015). All individuals aged 15 years and over are included in the analysis and they are
followed for the entire period. We employ panel data techniques with repeated observations for
each individual and hence, restrict the sample to individuals who are in the survey for at least
five waves.

We use changes in health status as measures for health shocks. We consider a number of
health shocks or illness measures such as self-reported health status and SF36 measures. For
self-reported health shock, respondents in the survey are asked about their health transition,
the respondent's rating of health compared with 1 year ago. The rating ranged from 1 to 5, with
each individual asked if they are much better, somewhat better, about the same, somewhat
worse, or much worse than 1 year ago, with a lower number indicating better health. A similar
question asks respondents about expected change in health status. The first measure of health
shock, health worse is equal to 1 if the respondent reports that their general health is somewhat,
or much, worse compared to last year, and the second measure is forward-looking, where expect
health worse is equal to 1 if the respondent definitely, or mostly, expects their health to get
worse. SF36 measures of physical role limitations (limitations) and bodily pain (pain) are
reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. These
four self-reported measures of health shocks have been used in the literature to capture differ-
ent aspects of health (see Obidoa et al., 2010 for a review). While use of self-assessed measures
has strengths and limitations depending on the application, Doiron et al. (2015) and Becchetti
et al. (2018) demonstrate that self-assessed health predicts future health. Au and Johnston
(2014) investigate the relationship between SF36 measures and self-assessed health using

4Clarke and Isphording (2017) investigate the role of language barriers in immigrant health in Australia.
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HILDA data we used and find the vitality is important in self-assessment of health. Data S2 and
S3 providing detailed descriptive analysis of these variables are available.

These descriptive analysis of health measures highlight three important features. (1) Health
status is not significantly correlated across the five measures employed in this analysis. Thus,
the five measures are capturing different aspects of health. (2) Health shocks affect a high pro-
portion of individuals, with 7 to 48% of individuals—depending of the health measure
employed—reporting experiencing a health shock. (3) Further, there is wide variation in
reported health status following an experience of a health shock.

The self-reported measures of health are subject to limitations. The reporting may depend
on socio-demographic characteristics (Disney et al., 2006; d'Uva et al., 2011; Lindeboom &
Kerkhofs, 2009; Lindeboom & Van Doorslaer, 2004). Stern (1989) finds potential endogeneity
due to self-reporting to be weak and does not bias the coefficient estimates. Bound (1991) points
out that problems with both, objective and subjective health measures in estimating the effect
of health. In the present analysis, we are interested in the effect on savings which can be
affected by the individual's perceptions of health. While the actual health status might differ
from the self-reported health, saving will respond to changes in behavior in response to self-
perception of health. We use rich set of controls including reported previous health status and

TABLE 1 Descriptive statistics

Variable Mean SD

Health worse 0.111 0.314

Expect health worse 0.135 0.341

Pain 74.35 23.09

Limitations 83.03 32.99

Savings ($) 18,655 33,094

Age 42.312 9.687

Married (0 = no, 1 = yes) 0.749 0.434

Has partner (0 = no, 1 = yes) 0.170 0.375

Household size 2.194 0.947

Education: tertiary 0.298 0.457

Education: certificate 0.347 0.476

Education: year 12 0.130 0.336

Employed 0.809 0.393

ln weekly hours 3.545 0.636

Household benefits ($) 7203 11,537

Individual benefits ($) 3708 6871

Migrant (0 = no, 1 = yes) 0.218 0.413

Private health insurance (0 = no, 1 = yes) 0.377 0.485

Note: The table reports mean and SD for variables across individuals and time in the sample. Measures of health shock: health
worse is equal to 1 if the respondent reports that general health is somewhat or much worse compared with last year, expect
health worse is equal to 1 if the respondent definitely or mostly expects their health to get worse, physical role limitations
(limitations) and bodily pain (pain) are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent

health.
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present extensive robustness analyses to estimate the effect of health changes on saving. Savings
can be measured either as the change in the stock of wealth or as the difference between
income and consumption flows. We employ Income less Consumption as our measure of sav-
ings. The expenditure data was not collected annually until 2006; hence, we begin our analysis
at the 2006 survey round when using this measure of savings. The details of this variable are in
Data S1 available from authors.5

Table 1 presents the summary statistics. The mean and SD for health variables in the first
two rows indicate that 11% of the sample report health to be worse compared with the previous
year, and 13.5% report that they expect their health to be worse next year (compared with this
year). SF36 measures of pain and limitations are reported in rows (3) and (4). On a scale of 0–
100, the average score is 74 for pain and 83 for limitations. Thus, a significant proportion of
individuals report a health shock. We explore these in detail in the following section. The aver-
age annual savings for an individual is about $19,000.

The average age in the sample is 42 years. About 75% are married, and a further 17% have a
partner. Nearly 30% have a graduate or postgraduate qualification, 35% have a diploma or certif-
icate qualification, and 81% are employed at this in time. On average, an individual received
about $3700 in benefits and transfers from the government, with the corresponding figure for a
household about $7200. Migrants (people born overseas) make up 22% of the sample, and 38%
hold private health insurance.

3 | EMPIRICAL METHODOLOGY

We estimate the following reduced form regression models of the impact of ill health on
savings:

Sit ¼ αiþXitβþ
X5

k¼0

ηit�kHit�kþ
XT

j¼1

γj yearjþ εit ð1Þ

where Sit is the measure of savings for individual i in year t, Hit variables capture a particular
health shock and the lags of the health shock (e.g., Hi t�1ð Þ is health shock at time t�1), Xit are
the time-varying regressors which represent the preferences for savings such as age and educa-
tion and εit is the error term. We use robust SE to account for arbitrary forms of serial correla-
tion between individuals and within households over time, as well as heteroskedasticity across
households.

We estimate Equation (1) for each health shock separately using either fixed effects (for sav-
ings) or Random effects probit regression (for binary outcome variables such as employment).
Thus, the impact of a health problem is identified by comparing outcomes after the event occurs
to those prior to the event occurring for the same individual. In order to allow for the effect of
past health shocks on current saving behavior, we use a distributed lag model. The impact of
health shock is measured by comparing outcomes at a particular time to those for the same
individual or household up to 5 years prior to the event. The estimation strategy will lead to
unbiased estimates of the impact of a health shock if unobserved individual or household

5The survey also reports a measure of net worth; however, this measure is reported only at household level and
available in only 4 out of 14 waves. Hence, we did not use the measure for our analysis.
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characteristics that are correlated with the likelihood of experiencing a serious health problem
and savings decision are time-invariant.

One potential concern in our results is that health shocks could be endogenous and people
anticipate health shocks, changing their saving behavior ex ante. The fixed effects method at the
individual and household level should address this concern if there are unobservables that are not
time-varying and correlated with both health shocks and the saving decision- such as an individ-
ual's risk preference or time preference or propensity to save which are generally fixed over time
or at least do not change frequently. Nevertheless, we address the potential endogeneity concern
using an alternative method. In particular, we use system Generalized Method of Moments
(GMM) (Blundell & Bond, 1998). The method, which applies well in our context given we have a
large cross-sectional variation (large N) and shorter time (smaller T), allows current health shocks
to be correlated with past health shocks and unobservable current error terms (Roodman, 2009).
In the absence of suitable external instrument, we use past lags in levels and differences of the
health shocks as instruments.6 We also empirically check if individuals change their saving behav-
ior leading to the period of health shock (details in Section 4.4).

4 | EMPIRICAL RESULTS

4.1 | Health shocks and saving

Table 2 presents the coefficients of savings for an individual, as measured by the difference
between income and consumption. The first panel presents the results from fixed effects estima-
tions. The estimated coefficients reported in the first two columns are negative, with both wors-
ening and expected worsening of self-reported health status leading to a decrease in savings. If
an individual experiences adverse health compared with last year, saving decreases. Saving also
decreases if an individual expects her health to deteriorate next year. On one hand, we expect
individuals to try to mitigate or to prepare for expected ill health by saving more. On the other
hand, they may be spending more on preventative health measures and reducing work in antic-
ipation of worsening health, leading to the observed decrease in savings. SF-36 health shocks
measures of pain and limitations (columns 3 and 4) are measured on the scale 0–100, with an
increase in score denoting better health. These health shocks have a lagged effect on savings,
with an improvement in health in terms of pain and limitations (at t-1) increasing savings in
the following year (t).

The lower panel of Table 2 reports the results using system GMM, treating health shocks
and the lags as potentially endogenous. Robust SE are reported in parentheses. The AR(1) and
AR(2) tests reported indicate that we reject no autocorrelation of order 1, as expected for the
model, and cannot reject no autocorrelation of order 2. Further, the row for Hansen test reports
the p-values for the null hypothesis of the validity of the overidentifying restrictions and the
null hypothesis is not rejected. The magnitude and significance of the effects of health shock
are consistent with fixed effects estimates discussed above. Next, we further examine two chan-
nels within household adjustment to health shocks: changes in labor supply, and access to gov-
ernment benefits.

6GMM model employs past lags of health shocks in levels and differences as instruments and could be sensitive to
issues around serial correlation and the exact choice of the instruments. We present GMM estimates as a supplementary
analysis and also implement other estimation methods to test the robustness of the results.
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4.2 | Labor supply and government benefits

We report the effect of health shocks on own labor supply in Table 3. Coefficients of current
and lagged values of health worse reported in column (1) are negative and significant. A decline
in health compared to last year reduces labor supply of the individual, in terms of both the
probability of employment and hours worked. Expectation of a decline in health has a smaller
but negative effect on the probability of employment, but conditional on being employed, the

TABLE 2 Effect of health shocks on individual saving

Coefficient of saving Health worse Expect health worse Pain Limitations

Fixed effect estimation

Health shock (t) �2277** �2544** 21.49* 9.549+

(396.5) (491.1) (10.53) (5.656)

Lag health shock (t�1) �1157** 146.8 24.09** 18.62**

(369.0) (469.4) (9.216) (5.852)

Lag health shock (t�2) �481.8 �299.6 �0.213 3.814

(423.4) (544.5) (9.078) (5.353)

Lag health shock (t�3) �1149** �348.8 11.34 2.063

(409.9) (491.0) (9.065) (4.999)

Observations (no. of
individuals)

49,487 (8176) 49,487 (8176) 35,881 (6695) 35,280 (6637)

Fixed effects system GMM

Health shock (t) �2764** �2172** 29.94+ 18.41*

(634.3) (799.9) (16.86) (0.03)

Lag health shock (t�1) -1665** 2.63 22.72 22.58**

(585.0) (0.997) (14.14) (0.00)

Lag health shock (t�2) �792 216 3.28 10.30

(531.8) (0.727) (13.29) (0.17)

Lag health shock (t�3) �659 114 2.23 7.43

524.1 (0.824) (12.22) (0.23)

AR (1) 0.000 0.000 0.000 0.000

AR (2) 0.164 0.166 0.124 0.148

Hansen test (p-value) .435 .849 .340 .800

Observations (no. of
individuals)

36,617 (9497) 36,617 (9497) 28,311 (7786) 28,021 (7730)

Note: Measures of health shock: health worse is equal to 1 if the respondent reports that general health is somewhat or much
worse compared to last year, expect health worse is equal to 1 if the respondent definitely or mostly expects their health to get
worse, physical role limitations (limitations) and bodily pain (pain) are reported on a 0–100 scale, with 0 denoting poor health
and 100 denoting excellent health. SE clustered at the individual level are reported in parentheses. Fixed effects regressions

include controls for up to five-period lags of health shock. Results for additional lags (lag 4 and lag 5) are not reported and they
are not statistically significant, in general. Controls include age, marital status, occupation, household size, and state and year
dummies.
**p < .01, *p < .05, +p < .1.
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effect on hours worked is statistically insignificant. An improvement in health in terms of SF63
measures of pain and limitations leads to an increase in labor supply. Note that the lags of
health shock are significant as well, indicating that a health shock affects labor supply decisions
for up to 3 years following the shock. Thus, adverse health shocks have a significant and contin-
ued negative effect on an individual's own labor supply.

In order to understand the adjustment to health shocks at a household level, we estimate
the effects of an individual's health on partner's labor supply reported in Table 4. Firstly, cur-
rent shocks in of health worse and expect health worse have no significant effect on partner's
employment or hours worked. However, lags of health worse have a negative effect on the prob-
ability of partner's employment at 5% significance level. The effect of current and lagged health

TABLE 3 Effects of health shocks on labor supply

Health worse Expect health worse Pain Limitations

Employed

Health shock (t) �0.048** �0.016** 0.001** 0.001**

(0.004) (0.004) (0.001) (0.001)

Lag health shock (t�1) �0.036** �0.014** 0.001** 0.000**

(0.003) (0.004) (0.001) (0.000)

Lag health shock (t�2) �0.031** �0.015** 0.000** 0.000**

(0.004) (0.004) (0.001) (0.001)

Lag health shock (t�3) �0.029** �0.014** 0.001** 0.0003**

(0.004) (0.004) (0.001) (0.001)

Observations (no. of
individuals)

49,483 (8174) 49,483 (8174) 33,881 (6695) 35,280 (6637)

Log weekly hours

Health shock (t) �0.849** �0.166+ 0.0152** 0.014**

(0.100) (0.095) (0.002) (0.001)

Lag health shock (t�1) �0.612** �0.102 0.008** 0.009**

(0.096) (0.099) (0.002) (0.001)

Lag health shock (t�2) �0.464** �0.111 0.005* 0.006**

(0.098) (0.097) (0.002) (0.001)

Lag health shock (t�3) �0.406** �0.141 0.004* 0.004**

(0.100) (0.010) (0.002) (0.001)

Observations (no. of
individuals)

49,400 (8173) 49,400 (8173) 35,828 (6694) 35,229 (6636)

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)

are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Marginal effects calculated at
means using panel probit regressions for employed and estimated coefficients from fixed effects regressions for log weekly
hours include controls for up to five-period lags. Controls include age, marital status, occupation, household size, and state and
year dummies. Log weekly hours defined for employed persons only.

**p < .01, *p < .05, +p < .1.
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shocks, measured by pain and limitations, is statistically significant. An improvement in an
individual's health increases the probability of employment for their partner. Rather than offset-
ting the adverse effect of health shock on the individual's own labor supply, the partner's labor
supply adjusts in the same direction as the individual experiencing a health shock. Time and
effort involved in caring could explain this effect on partner labor supply, and improvement in
the health of an individual might free up their partner from caring commitments. Conditional
on being employed, there is not much effect on the hours worked by the partner. These results
are consistent with those obtained alternative estimation techniques of system GMM estima-
tion. GMM estimates, reported in Table A1, show similar negative results for own labor supply

TABLE 4 Effect of health shocks on partner's labor supply

Health worse Expect health worse Pain Limitations

Partner: employed

Health shock (t) �0.010+ �0.006 0.000* 0.000**

(0.005) (0.005) (0.001) (0.000)

Lag health shock (t�1) �0.012* �0.009+ 0.001** 0.001**

(0.005) (0.005) (0.000) (0.000)

Lag health shock (t�2) �0.012* �0.008 0.000** 0.0001**

(0.005) (0.005) (0.000) (0.000)

Lag health shock (t�3) �0.012* �0.002 0.0003** 0.0001*

(0.005) (0.005) (0.0001) (0.000)

Observations (no. of
individuals)

35,053 (6313) 35,053 (6313) 26,675 (5244) 26,305 (5208)

Partner: log weekly hours

Health shock (t) 0.0336 �0.026 0.002 0.003*

(0.108) (0.117) (0.002) (0.002)

Lag health shock (t�1) 0.014 �0.072 0.004 0.003+

(0.116) (0.126) (0.002) (0.002)

Lag health shock (t�2) 0.056 �0.038 0.005* 0.001

(0.119) (0.123) (0.002) (0.002)

Lag health shock (t�3) 0.044 0.065 0.004+ 0.000

(0.118) (0.129) (0.003) (0.002)

Observations (no. of
individuals)

34,997 (6311) 34,997 (6311) 26,632 (5242) 26,262 (5206)

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)

are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Marginal effects calculated at
means using panel probit regressions for employed and estimated coefficients from fixed effects regressions for log weekly
hours include controls for up to five period lags. Controls include age, marital status, occupation, household size, and state and
year dummies. Log weekly hours defined for employed persons only.

**p < .01, *p < .05, +p < .1.
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and no offsetting effect through partner's labor supply. These results are consistent with Warren
(2015) who finds coordinated timing and transition in retirement among mature age couples.

Table 5 reports the change in household and individual public transfers received in response
to a health shock. The top panel reports the coefficient of benefits received by the household,
while the bottom panel reports the coefficient of individual benefits. In general, a negative
health shock is associated with an increase in benefits received from the government. However,
health shocks have a lagged effect on the receipts of benefits. A worsening in general health
compared to last year (health worse) leads to a statistically significant increase in individual ben-
efits, not in the current year but 1 to 3 years forward. A change in expectations about health
(expect health worse) does not have a significant effect on benefits received. On the other hand,
improvement in health, measured by pain and limitations, leads to a sustained drop in

TABLE 5 Effect of health shocks on government benefits

Health worse Expect health worse Pain Limitations

Household benefits

Health shock (t) 10.80 175.7 �0.0290 �0.649

(116.8) (126.9) (2.486) (1.716)

Lag health shock (t�1) 278.8* 174.6 �9.520** �10.19**

(117.3) (130.7) (2.613) (1.736)

Lag health shock (t�2) 96.17 137.9 �7.738** �8.241**

(124.6) (127.9) (2.587) (1.717)

Lag health shock (t�3) 237.2+ �28.17 �7.674** �8.559**

(126.6) (136.4) (2.452) (1.665)

Observations (no. of
individuals)

49,483 (8174) 49,483 (8174) 35,881 (6695) 35,280 (6637)

Individual benefits

Health shock (t) 47.69 132.1+ 0.195 0.337

(72.18) (74.72) (1.546) (1.016)

Lag health shock (t�1) 252.4** 157.9* �5.892** �7.200**

(70.58) (73.78) (1.600) (1.058)

Lag health shock (t�2) 170.3* 133.6+ �3.834* �4.681**

(74.24) (72.53) (1.526) (1.079)

Lag health shock (t�3) 212.7** 23.67 �4.240** �4.937**

(75.40) (76.57) (1.530) (1.030)

Observations (no. of
individuals)

49,483 (8174) 49,483 (8174) 35,280 (6695) 35,280 (6637)

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)

are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Fixed effects regressions include
controls for up to five period lags of health shock. Controls include age, marital status, occupation, household size, and state
and year dummies.
**p < .01, *p < .05, +p < .1.
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individual and household benefit receipts, not immediately but with a lag. Again, our results
are consistent with the system GMM estimations (reported in Table A2).

4.3 | Heterogeneous effects of health shocks

We report differences in the effect of health shocks on savings between individuals who are
Australian-born (natives) and born elsewhere (migrants). The first column of Table 6 reports
the estimates for natives. We then pool the sample of migrant and native individuals and
interact the migrant indicator variable with health shock. The estimated coefficients for
these interactions are reported in column (2) in Table 6. Note that the level differences in
savings between natives and migrants are captured by the individual fixed effect. Deteriora-
tion in current health status compared to last year (health worse) and expected deterioration
in health status next year (expect health worse) both have a significant negative effect on sav-
ing. However, the adverse effects of these health shocks on savings is higher for migrants

TABLE 6 Effect of health shocks by migrant status

Australian-born Interaction: Migrant*health shock

Health worse �2168** �2749**

(463.1) (721.9)

Observations 39,100 49,478

Number of individuals 6407 8173

Expect health worse �2217** �4053**

(564.0) (920.3)

Observations 39,100 49,478

Number of individuals 6407 8173

Pain 20.70+ 23.73

(11.61) (25.12)

Observations 28,596 35,874

Number of individuals 5277 6693

Limitations 9.366 10.25

(6.126) (14.19)

Observations 28,153 35,273

Number of individuals 5239 6635

Mean saving 18,650 18,655

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)
are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Fixed effects regressions include
controls for up to five-period lags of health shock. Controls include age, marital status, occupation, household size, and state

and year dummies. The first column reports the results with sample restricted to Australian-born individuals only. The second
column includes both Australian-born and migrants, and reports the coefficient of interaction between migrant indicator and
health shock variable.
**p < .01, *p < .05, +p < .1.
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compared to natives. For example, a decline in current health status decreases savings of
Australian-born individuals by 12%, while migrant saving decreases 15%. In case of an
expected decline in health next year, the savings of Australian-born individuals decrease by
12%, while migrant saving decreases by 22%.

Table 7 reports the differences by income groups. Expect for the bottom 0–25 percentile,
health shocks as measured by health worse and expect health worse have a significant effect
on savings across income percentiles. While in absolute terms the higher income groups
experience a greater decline in savings, this reflects their higher level of savings. As a propor-
tion of mean savings, in case of health worse, the lower 25–50 income percentiles experience
a 16% decline in savings, while the savings of the top 25% income group decreases by 9%.
Similarly, for expect health worse, the savings of individuals in the 25–50 income percentile
drops by 23%, while the saving of those in the 75–100 percentile drops by only 8% if health is
expected to be worse next year. We report the results without controlling for income (left
panel of Table 7) and after controlling for income (right panel of Table 7), and the results are
comparable across the two specifications. This suggests that the differences in savings across
the income distribution in response to health shocks are not solely driven by differences in
income levels.

TABLE 7 Effect of health shocks by income groups

Income group (percentiles)

Health
shock 0–25 25–50 50–75 75–100 0–25 25–50 50–75 75–100

Health
worse

�1438** �2064** �2754** �4135** �1497** �1921** �2827** �3134**

(529.3) (565.0) (910.6) (1016.0) (441.2) (545.8) (903.2) (809.8)

Expect
health
worse

�836.8 �2910** �2148* �3562** �1661** �3007** �1949* �2853**

(530.3) (694.5) (890.5) (1271.0) (464.7) (682.6) (881.6) (765.1)

Pain 14.6 19.6 �10.6 79.2* 10.1 16.0 �11.0 41.5

(12.9) (13.6) (15.1) (32.0) (12.0) (13.5) (14.7) (28.1)

Limitations 3.3 14.9 �4.8 16.5 2.9 14.0 �5.6 7.0

(7.2) (9.4) (10.9) (17.5) (5.8) (9.14) (10.6) (15.3)

Control for
income

No No No No Yes Yes Yes Yes

Mean
saving

�2347 12,681 20,846 44,174

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)
are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Fixed effects regressions include

controls for up to five period lags of health shock. Controls include age, marital status, occupation, household size, and state
and year dummies.
**p < .01, *p < .05, +p < .1.
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Table 8 reports the coefficient of savings disaggregated by whether the individual holds pri-
vate health insurance. Interestingly, individuals with private health insurance have a bigger
saving response to health shocks compared to individuals who do not hold such insurance. This
is true both in terms of levels of savings and percentage change in savings. Given the universal
health coverage in Australia through the government-funded public health system, it is possible
that individuals select themselves in opting for private health insurance. That is, only those
who are more vulnerable to health shocks, either in terms of the probability and severity of
adverse health shock or in terms of income changes, choose to be covered by private health
insurance. It is also possible that privately insured individuals seek more and more costly medi-
cal services. This explanation is supported by the estimates for pain and limitation, which imply
that savings for a privately insured person decline even in the case of an improvement in
health. Again, results from estimations without controlling for income (left panel) are consis-
tent with results after controlling for income (right panel), suggesting factors other than current
income levels.

TABLE 8 Effect of health shocks by private health insurance status

No health
insurance

Interaction: health
insurance*health
shock

No health
insurance

Interaction: health
insurance*health
shock

Health worse �1971** �6851** �1802** �6835**

(455.6) (695.9) (330.6) (551.8)

Observations 29,925 49,487 29,925 49,487

Number of individuals 6409 8176 6409 8176

Expect health worse �1717** �10,271** �2150** �9663**

(491.4) (973.4) (285.8) (691.6)

Observations 29,925 49,487 29,925 49,487

Number of individuals 6409 8176 6409 8176

Pain 17.36+ �201.2** �0.0508 �212.3**

(9.428) (8.191) (5.640) (6.959)

Observations 19,704 35,881 19,704 35,881

Number of individuals 4689 6695 4689 6695

Limitations 12.39* �150.1** �1.145 �157.8**

(4.874) (6.607) (3.088) (5.722)

Observations 19,284 35,280 19,284 35,280

Number of individuals 4638 6637 4638 6637

Control for income No No Yes Yes

Mean saving 22,731 18,655

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)

are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Fixed effects regressions include
controls for up to five period lags of health shock. Controls include age, marital status, occupation, household size, and state
and year dummies.
**p < .01, *p < .05, +p < .1.
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4.4 | Robustness to alternative measures of health shocks and savings

We check the robustness of the reported analysis by varying our definition of savings, allowing
for different treatment of durable goods. The results are robust across alternative definitions.
We further check whether the results are robust to excluding the income groups belong to the
top 10% and/or bottom 10% of the sample. The results (available from the authors) are consis-
tent with the results from the specifications reported here.

We further investigate the sensitivity of our results with respect to alternative health mea-
sures. While we expect individuals respond to their own perceptions of health in making saving
decisions, we also consider more objective measures of health. These measures, visits to a doc-
tor, hospital admissions, number of sick days, and serious personal injury or illness (in last
12 months) are available in limited waves of the survey. The estimations follow the specification
in Equation (1) and results are reported in Table A3. Doctor visits and hospital admissions are
available in Waves 9 and 13 only, hence, lags of these variables cannot be included. In line with
the main results, all these alternative indicators of ill health reduce savings though only the
effect of sick days is statistically significant.

Another potential consideration is that individuals engage in precautionary saving due to
anticipated illness. That is, health shocks in the current time period is anticipated and has an
effect on savings in previous time periods. In further robustness analysis, we allow for potential
“anticipation” effects, where we also include a control variable for a health shock occurring
1–5 years in the future. We run the following regression to examine the correlation between
current health shocks and previous saving;

Sit�k ¼ αiþXitβþHitþ
XT

j¼1

γjyearjþ εit ð2Þ

where Sit�k is the measure of savings for individual i in year t�k (k = 1, …, 5) and the Hit vari-
ables represent a particular health shock at time t. Xit are the time-varying regressors which
represent the individuals's preferences for savings such as age and education and εit is the error
term. Equation (2) is estimated using fixed effect regression. Results for all four health mea-
sures, reported in Table A4, show no significant effect on savings in any of the prior 5 years.
Thus, we do not find evidence that individuals engage in precautionary saving due to antici-
pated illness.7 The results do indicate that health shocks that we capture are largely
unanticipated.

We examine the role of both leads and lag time periods of the effect of health shocks on sav-
ing as reported in Table A6. Consistent with the main findings, the estimated coefficients
reported in the first two columns are negative, with both worsening and expected worsening of
self-reported health status leading to a decrease in savings. If an individual experiences adverse
health compared to last year, saving decreases. Saving also decreases if an individual expects
her health to deteriorate next year. Again, the dominant effect of health shock is on contempo-
raneous savings.

7We also check for the effect of current health shocks (at time t) on the future (post-shock) saving. The results, available
from authors, show that current health shocks have some—but not significant— effect on future saving. Consistent
with the findings reported in the paper, we find that the main effect of health shocks on the saving in the contemporary
time period.
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As a further robustness check, we exclude individuals not currently in the labor force and
those with negative or zero savings. The results (available for authors) are similar and in keep-
ing with our main finding, in fact there is a higher decline in saving for these samples.

We also use an instrumental variable approach based on Stern (1989) and Bound (1991). In
the first stage estimate, the probability of health shocks is estimated based on controls and an
objective measure (serious personal injury/illness in last year). The predicated values of health
shocks are used to estimate the effect on saving. The results reported in Table A7 are consistent
with main reported results.

In context of our finding that effect of health on saving varies by income, we investigate if
individuals with low savings or income are more prone to health shocks. The estimation equa-
tion is

Hit ¼ αiþXitβþYit�kþ
XT

j¼1

γjyearjþ εit ð3Þ

where Hit denotes a particular health shock for individual i at time t and Yit�k is our measure of
saving or income in year t�k (k = 1, …, 5). Fixed effects regression includes controls for the
time-varying regressors, εit is the error term. We further control for year and state of residence.
These results are reported in Table A5. The estimated coefficients and SE are very small (for
ease of reporting, these coefficients are multiplied by 100,000 in Table A5). Overall, we do not
see any significant effects of past saving behavior on current health shocks. The only statisti-
cally significant association corresponds to the results if current saving is associated with health
worse and expect health worse, but the magnitude of effect is very small. The rest of the esti-
mated coefficients are statistically insignificant. The lower panel shows no significant associa-
tion between income groups and health shocks, health shocks do not vary across income
quartiles.

5 | CONCLUSION

We estimate the effect of health shocks on savings using self-reported health status and expecta-
tions of changes in health status and SF36 measures of bodily pain and role limitations, to mea-
sure health shocks in various dimensions. While we find a significant negative effect of an
adverse health shock on savings, there are considerable heterogeneities in impact of the health
shock. Individual current savings, defined as income minus consumption decline due to health
shock.

In line with the findings by García-G�omez (2011) for European countries, we find the signif-
icant effect on labor supply. García-G�omez et al. (2013) shows the health shock has an effect on
income as well as employment, the effect of sudden and acute illness is quite large. We show
that self-reported health shock also affects labor supply in the Australian context. Individuals
who experience a health shock reduce their labor supply, as do their partners. This suggests that
changes in the partner's labor supply do not offset the reduction in labor supply and, hence, do
not offset the reduction in the labor income in response to ill health. Instead, individuals and
households rely on the receipt of benefits and transfers from the government to mitigate the
adverse economic effects of a health shock.
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Migrants and low-income earners experience bigger declines in savings. Surprisingly, indi-
viduals holding private health insurance experience a greater decrease in savings in the event of
an adverse health shock compared with those who are not covered by the private health insur-
ance. This suggests that in the context of Australia's comprehensive universal public healthcare
system, individuals who are more exposed to health shock may be selecting to hold an optional
private health insurance.

We contribute to the literature by showing the significant and heterogenous impact of
health shocks exist even in a developed country with a sound public health system and presence
of well-functioning private health insurance. Health shocks have significant effects on individ-
uals, particularly immigrants and low-income groups. Our estimates point to the total private
cost of over $15 billion a year in lost savings.8 Thus, health shock remains a significant burden
with implications for wealth and retirement income for the households.
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APPENDIX

TABLE A1 Effects of health shocks on own and partner's labor supply (system GMM estimates)

Health worse Expect health worse Pain Limitations

Own: log weekly hours

Health shock (t) �0.100** �0.059 0.003** 0.003**

(0.033) (0.036) (0.001) (0.001)

Lag health shock (t�1) �0.116** �0.056+ 0.002** 0.002**

(0.030) (0.031) (0.001) (0.000)

Lag health shock (t�2) �0.046+ �0.048+ 0.001+ 0.001+

(0.025) (0.026) (0.001) (0.000)

Lag health shock (t�3) �0.025 �0.032 0.000 0.000

(0.022) (0.023) (0.000) (0.000)

Observations (No of
individuals)

36,552 (9494) 36,552 (9494) 28,267 (7785) 27,977 (7729)

Partner: log weekly hours

Health shock (t) 0.028 0.058 0.000 0.001+

(0.030) (0.052) (0.001) (0.001)

Lag health shock (t�1) �0.033 0.018 0.001 0.001

(0.027) (0.041) (0.001) (0.000)

Lag health shock (t�2) 0.008 �0.003 0.000 0.000

(0.027) (0.035) (0.001) (0.000)

Lag health shock (t�3) 0.015 0.016 0.000 0.000

(0.025) (0.028) (0.001) (0.000)

Observations (no. of
individuals)

26,414 (7148) 26,414 (7148) 21,238 (5982) 21,064 (5947)

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)
are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Regressions include controls for

up to five period lags of health shock. Controls include age, marital status, occupation, household size, and state and year
dummies. Log weekly hours defined for employed persons only.
**p < .01, *p < .05, +p < .1.
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TABLE A2 Effect of health shocks on government benefits (system GMM estimates)

Health worse Expect health worse Pain Limitations

Household benefits

Health shock (t) 233.4 �37.30 0.67 �1.01

(147.5) (184.04) (3.72) (2.29)

Lag health shock (t�1) 285.3* �93.96 �7.37* �12.25**

(140.7) (156.47) (3.53) (2.08)

Lag health shock (t�2) �211.9 �18.49 0.80 �0.17

(152.5) (170.60) (3.57) (2.63)

Lag health shock (t�3) 34.1 �133.30 0.53 �1.15

(180.5) (159.98) (3.53) (2.54)

Observations (no of
individuals)

36,609 (9495) 36,609 (9495) 28,311 (7786) 28,021 (7730)

Individual benefits

Health shock (t) 16.46 �25.86 0.11 0.05

(86.67) (92.70) (2.41) (1.33)

Lag health shock (t�1) 206.86* 12.22 �3.87+ �7.37**

(83.96) (87.10) (2.06) (1.30)

Lag health shock (t�2) �125.41 133.64 2.66 0.56

(85.29) (90.94) (2.06) (1.60)

Lag health shock (t�3) �82.66 68.20 0.30 �0.33

(87.19) (89.74) (2.27) (1.50)

Observations (no of
individuals)

36,609 (9495) 36,609 (9495) 28,311 (7786) 28,021 (7730)

Note: SE clustered at the individual level are reported in parentheses. Measures of health shock: health worse is equal to 1 if the
respondent reports that general health is somewhat or much worse compared to last year, expect health worse is equal to 1 if the
respondent definitely or mostly expects their health to get worse, physical role limitations (limitations) and bodily pain (pain)

are reported on a 0–100 scale, with 0 denoting poor health and 100 denoting excellent health. Regressions include controls for
up to five period lags of health shock. Controls include age, marital status, occupation, household size, and state and year
dummies. Log weekly hours defined for employed persons only.
**p < .01, *p < .05, +p < .1.
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TABLE A3 Effect of alternative measures of health on saving

Health shock at time t

Doctor visits Hospital admissions Sick days
Serious personal injury
/illness in last year

All sample

Saving at time t �34.93 �189.4+ �40.22** �932.6

(SE) (42.82) (106.9) (13.89) (682.1)

Observations 16,415 16,440 21,213 31,545

No of individuals 10,604 10,613 5616 6302

Excluding persons with long term disability or chronic health condition

Saving at time t 4.966 �604.5 �30.20+ �1550.8

(SE) (78.55) (708.8) (17.94) 0.208

Observations 12,484 12,499 17,420 24,057

No of individuals 8564 8570 5132 5489

Note: Fixed effects regressions include controls for up to five period lags for sick days, no lags included for doctor visits and
hospital admissions are data available only for two waves in the sample. Data on sick days is collected Wave 5 onwards. Results
for additional lags (lag 4 and lag 5) are not reported and they are not statistically significant, in general. Controls include age,
marital status, occupation, household size, and state and year dummies. Robust SE in parentheses.
**p < .01, *p < .05, +p < .1.

TABLE A4 Effect of current health shock on past saving

Health at t Saving (t�1) Saving (t�2) Saving (t�3) Saving (t�4) Saving (t�5)

Health worse 461.1 401.4 494.1 �287.9 60.53

(326.9) (432.9) (433.1) (552.9) (597.5)

Expect health worse 35.84 37.56 928.6 842.0 124.0

(460.5) (478.2) (610.5) (619.5) (691.2)

Pain �4.127 �9.388 �2.893 17.57+ �1.875

(6.949) (7.925) (9.508) (9.776) (12.63)

Limitations 2.157 �9.388 �8.260 �8.739 3.288

(4.368) (7.925) (6.022) (6.227) (8.463)

Note: Each column and row reports results for separate regression. Robust SE in parentheses. Fixed effects regressions include
controls for age, marital status, occupation, household size, and state and year dummies.

+p < .1.
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TABLE A5 Effect of saving and income on health shock

Dependent variable: Health shock at t

Health worse Expect health worse Pain Limitations

Saving

Saving at t �0.025*a �0.033**a 0.605a 0.637a

(0.0108)a (0.0092)a (0.684)a (1.13)a

Saving at t�1 0.018+a �0.006a 0.004a 0.694a

(0.0107)a (0.0099)a (0.635)a (1.100)a

Saving at t�2 0.018a 0.001a 0.055a �1.010a

(0.0124)a (0.0104)a (0.565)a (1.020)a

Dependent variable: Health shock at t

Health worse Expect health worse Pain Limitations

Income

Income in 0–25 percentile �0.007 0.007 0.251 �0.094

(0.006) (0.005) (0.334) (0.534)

Income in 25–50 percentile 0.001 0.009+ 0.005 0.549

(0.005) (0.005) (0.303) (0.485)

Income in 50–75 percentile �0.001 0.004 �0.198 0.238

(0.004) (0.004) (0.256) (0.411)

Note: Each column reports separate regressions. Robust SE in parentheses. Fixed effects regressions include controls for age,
marital status, occupation, household size, and state and year dummies.
aReported coefficients and SE are multiplied by 100,000. For example, estimated coefficient for the effect of saving at time t on
health worse is �2.46e�07, reported as �0.025 in the above table for the ease of reporting.
**p < .01, *p < .05, +p < .1.
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TABLE A6 Alternative estimations of effect of health shocks on saving, incorporating lags and leads

Coefficient of saving (t) Health worse Expect health worse Pain Limitations

Panel A

Health shock (t) �6217** �1998** 159.4** 107.8**

(361.5) (371.9) (5.383) (3.530)

Panel B

Health shock (t) �4393** �2614** 65.38** 65.38**

(488.6) (549.5) (10.95) (10.95)

Lag health shock (t�1) �3036** 134.5 56.49** 56.49**

(489.2) (583.4) (10.30) (10.30)

Lag health shock (t�2) -2454** �281.8 29.51** 29.51**

(500.8) (567.9) (10.50) (10.50)

Lag health shock (t�3) �2501** 112.2 42.62** 42.62**

(497.0) (568.6) (10.62) (10.62)

Panel C

Health shock (t) �2027* �2832** 21.34 21.25+

(1030) (1012) (21.62) (12.74)

Lag health shock (t�1) �247.2 408.5 42.57* 25.18*

(882.0) (1154) (18.58) (11.21)

Lag health shock (t�2) �1046 �269.5 7.203 11.48

(888.1) (1031) (17.32) (10.35)

Lag health shock (t�3) �2845** 1606 20.42 15.81

(934.9) (1054) (18.18) (10.85)

Post health shock (t + 1) �363.2 �346.7 �12.88 �1.397

(852.3) (995.5) (19.32) (11.15)

Post health shock (t + 2) �2066* �49.68 0.448 3.866

(963.6) (970.4) (19.06) (10.85)

Post health shock (t + 3) �2333** 975.5 32.87+ 24.52*

(813.4) (967.3) (18.67) (11.71)

Note: Each column and row reports results for separate regression. Robust SE in parentheses. Regressions include controls for

age, marital status, occupation, household size, and state and year dummies.
**p < .01, *p < .05, +p < .1.
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TABLE A7 Estimations using instrumental variable approach

Effect of health shock using predicted values of health shock

Predicted value of health at t Saving (t)

Health worse �6637**

(2427)

Expect health worse �20,882**

(7577)

Pain 4501

(6.073)

Limitations 7539

(4958)

Note: Each row reports results for separate regression. Robust SE in parentheses. Regressions include controls for age, marital
status, occupation, household size, and state and year dummies. In the first stage estimate, the probability of health shocks is
estimated based on controls and serious personal injury/illness in last year. The predicted values of heath shock used in the
second stage.
**p < .01, *p < .05, +p < .1.
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