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Key Points
Question Is a large, sudden loss of wealth in middle or older age associated with higher risk of all-cause

mortality?

Findings In this prospective cohort study that included 8714 adults aged 51 to 61 years at study entry,

participants who experienced a negative wealth shock during the 20-year follow-up compared with those with

continuous positive wealth had a significantly increased risk of mortality (hazard ratio, 1.50).

Meaning Sudden loss of wealth in middle or older age may be a risk factor for all-cause mortality.

Abstract
Importance A sudden loss of wealth—a negative wealth shock—may lead to a significant mental health toll

and also leave fewer monetary resources for health-related expenses. With limited years remaining to regain

lost wealth in older age, the health consequences of these negative wealth shocks may be long-lasting.

Objective To determine whether a negative wealth shock was associated with all-cause mortality during 20

years of follow-up.

Design, Setting, and Participants The Health and Retirement Study, a nationally representative

prospective cohort study of US adults aged 51 through 61 years at study entry. The study population

included 8714 adults, first assessed for a negative wealth shock in 1994 and followed biennially through

2014 (the most recent year of available data).

Exposures Experiencing a negative wealth shock, defined as a loss of 75% or more of total net worth over a

2-year period, or asset poverty, defined as 0 or negative total net worth at study entry.
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Main Outcomes and Measures Mortality data were collected from the National Death Index and

postmortem interviews with family members. Marginal structural survival methods were used to account for

the potential bias due to changes in health status that may both trigger negative wealth shocks and act as

the mechanism through which negative wealth shocks lead to increased mortality.

Results There were 8714 participants in the study sample (mean [SD] age at study entry, 55 [3.2] years;

53% women), 2430 experienced a negative wealth shock during follow-up, 749 had asset poverty at

baseline, and 5535 had continuously positive wealth without shock. A total of 2823 deaths occurred during

80 683 person-years of follow-up. There were 30.6 vs 64.9 deaths per 1000 person-years for those with

continuously positive wealth vs negative wealth shock (adjusted hazard ratio [HR], 1.50; 95% CI, 1.36-1.67).

There were 73.4 deaths per 1000 person-years for those with asset poverty at baseline (adjusted HR, 1.67;

95% CI, 1.44-1.94; compared with continuously positive wealth).

Conclusions and Relevance Among US adults aged 51 years and older, loss of wealth over 2 years was

associated with an increased risk of all-cause mortality. Further research is needed to better understand the

possible mechanisms for this association and determine whether there is potential value for targeted

interventions.

Introduction
There is strong evidence for a social gradient in health, with substantially poorer health outcomes among

people with lower socioeconomic status (SES), including both low income and low wealth.1-3Negative wealth

shocks are large sudden losses of net worth and may represent another critical component of SES exposure,

for these shocks are usually stressful life experiences that leave fewer monetary resources for health-

enhancing goods and services.4-6Research conducted in the wake of the Great Recession showed

significant associations between negative wealth shocks and short-term clinically relevant health changes,

including increased risk of depression and anxiety,7-9suicide,10impaired cardiovascular function,11and

substance abuse.12

A negative wealth shock in late middle and older age may lead to permanent change in economic status

because income-earning potential is reduced and thus there is less ability to financially recover from the

shock.6However, little is known about potential long-term health consequences of negative wealth shocks.

Furthermore, because medical expenses from major illness can be a primary trigger of negative wealth

shock in middle-aged and older adults,13it can be difficult to disentangle the effect of negative wealth shocks

on subsequent health outcomes from the effect of the medical illness itself.

Data from a nationally representative study of US older adults were used to determine whether all-cause

mortality during a 20-year follow-up period was greater among those who experienced a negative wealth

shock than those with consistently positive net worth and those with 0 or negative net worth.
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Methods
Study Population

The Health and Retirement Study (HRS) is a nationally representative longitudinal study of US adults aged

51 years and older. We used the original HRS cohort, born in 1931 through 1941.14The most recent year of

available data was collected in 2014; all data were obtained from the RAND HRS file, version P.15At each

interview, participants were provided a written informed consent document and asked to consent orally. The

HRS was approved by the Institutional Review Board at the University of Michigan.

Negative Wealth Shock

Questions assessing the value of separate wealth components, including housing, businesses, individual

retirement accounts, checking and savings accounts, investment holdings, vehicles, and any other

substantial assets were asked at each HRS interview, as well as outstanding debts, including home

mortgages, home equity loans, and unsecured debt values (eg, credit card balances, student loans, and

medical debts).

Respondents were unwilling or unable to give an exact value of a particular wealth component for about 8%

of all wealth components questions. In these cases, a series of value ranges were provided to the

respondent to determine whether the component fell within a particular range. This unfolding bracket method

reduced nonresponse rates by 75% in HRS16and was used as part of a nearest neighbor–imputation

approach to address missing data.15As a result of the imputation, there were no missing values for wealth

component variables in the RAND HRS research data set. Validation of financial data in HRS has shown a

mean measurement error of 6% to 7%.17

A sum of all imputed debts were subtracted from the sum of all imputed assets to calculate total net worth.

We adjusted all net worth values to 2014 dollars using the consumer price index. Details on the baseline

prevalence and median value of wealth components are available in eTable 1 in the Supplement. Differences

in net worth between 2 consecutive interviews were used to calculate a negative wealth shock, defined as a

loss of 75% or more in a participant’s household net worth. This cut point was determined using predictive

performance statistics for goodness of fit and discrimination to minimize misclassification due to

measurement error. Further rationale and validation of the 75% cut point is described in detail

elsewhere.7Although 993 participants experienced more than 1 negative wealth shock during follow-up, we

considered the first shock to be the start of mortality follow-up in this analysis. Information on negative wealth

shocks experienced prior to the inception of the cohort was not available, and thus, left-censored shocks

were possible among all participants.

Mortality

The outcome of interest was all-cause mortality. The deaths among HRS participants were assessed through

2 data sources: HRS postmortem interviews of a family member and the National Death Index. The HRS
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mortality validation has shown that these sources capture 99.9% of all participant deaths.18We identified

deceased participants at each survey year from 1994 through 2014.

Covariates

Covariates were chosen based on associations with both wealth shock and mortality as documented in the

extant literature. Covariates were included as either indicator variables for categories or a restricted cubic

spline with 3 equal knots.19All models were adjusted for the following baseline covariates: age at enrollment,

self-reported sex, self-reported race/ethnicity (non-Hispanic black, non-Hispanic white, Hispanic, or other

race), educational attainment (in years), household net worth, and health behaviors including smoking status,

alcohol consumption, physical activity, and body mass index, calculated as weight in kilograms divided by

height in meters squared. The combined race/ethnicity category was created from participant-reported

responses to separate questions on race and ethnicity that had investigator-specified answer options.

Race/ethnicity was included in this analysis due to previously demonstrated racial differences in both

mortality rates and wealth accumulation.20

Time-varying covariates included in analyses were lagged by one survey interview to provide temporal

patterning in which the covariate preceded the negative wealth shock. Time-varying socioeconomic variables

were consumer price index–adjusted household income, marital status, labor force status, and health

insurance status. Time-varying health variables were self-rated health, whether health limited the ability to

work, hospitalization in the past 2 years, out-of-pocket health care costs over the past 2 years, history of any

of 8 chronic conditions (hypertension, diabetes, heart disease, stroke, lung disease, cancer, psychiatric

conditions, and arthritis), multimorbidity (≥2 chronic conditions), and limitations in any of 5 activities of daily

living (ADLs; walking across a room, getting in and out of bed, dressing, bathing, and eating).

We included 2 indicators measuring financial disposition at baseline: (1) financial risk aversion, to adjust for

personality differences that may influence likelihood of experiencing a wealth shock and engaging in higher-

risk health behaviors and (2) expectation of leaving a bequest upon death, to adjust for intended rate of

spending in older age. Financial risk aversion was a 3-category response (most averse, moderately averse,

or least averse) based on answers to a validated series of hypothetical questions on risk taking on a new job

that could either double or reduce current income.21Bequest expectation was a standard yes or no question

on whether one plans to leave a large bequest upon death (the participant determined the amount that

constitutes a “large” bequest).22

Statistical Analysis

Baseline demographic and health characteristics and crude mortality rates were calculated for 3 mutually

exclusive exposure groups: participants who experienced at least 1 negative wealth shock during follow-up,

participants who had consistent positive net worth with no shock during follow-up, and participants who had

asset poverty (0 or negative net worth) at baseline.
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To adjust for the potential confounding due to time-varying changes in health and other variables that may

precede negative wealth shocks during follow-up, we used a marginal structural model approach.23In this

approach, logistic regression was used to predict the probability of a negative wealth shock for each

individual at each time point, first using only baseline covariates (the numerator model) and then using

baseline and time-varying covariates (the denominator model). The predicted probabilities from these 2

models were used to create inverse probability of treatment weights that were then applied in analysis so that

the distribution of confounders was independent of the exposure and allowed for an unbiased estimate of the

relationship between negative wealth shocks and mortality. In addition to treatment weights, we also

calculated inverse probability of censoring weights that adjust for censoring related to withdrawal from the

study prior to the end of follow-up. More detailed information on the calculation of the inverse probability of

treatment weights and inverse probability of censoring weights is available in the eMethods section of

the Supplement.

To accommodate the time-varying weights, we estimated the association between a negative wealth shock

and all-cause mortality using a discrete-time hazard model with a complementary log-log link. The estimated

hazard ratio (HR) from this model is equivalent to a HR as estimated by a continuous-time Cox proportional

hazard model.24The proportional hazards assumption was evaluated graphically and via an interaction term

between negative wealth shock and time; there was no violation of the assumption. The marginal structural

model–adjusted Kaplan-Meier survival curves were produced.25

Statistical significance was defined using a 2-sided α level of .05. All analyses were performed using SAS 9.4

(SAS Institute Inc), using complex survey sampling procedures that incorporated HRS sampling weights.

Sensitivity and Subgroup Analyses

Because the effect of mortality from a negative wealth shock could differ based on when the shock occurred

and by the types of wealth lost in the shock, we stratified individuals who experienced a negative wealth

shock into subgroups based on whether the wealth shock was experienced during periods of US

macroeconomic growth or recession and whether the participant lost his/her primary residence as part of the

shock. To consider the possibility of cohort-specific associations, we also examined the prevalence of

negative wealth shocks by year and age across other birth-year cohorts included in the HRS and repeated

the analyses in these cohorts.

Post hoc subgroup analyses were calculated using interaction terms between negative wealth shock and

time-invariant covariates. We examined possible differences in the negative wealth shock and mortality

association by race, sex, financial risk aversion and by baseline net worth category.

Results
Patients and Characteristics

https://jamanetwork.com/journals/jama/fullarticle/2677445#joi180022r23
https://jamanetwork.com/journals/jama/fullarticle/2677445#note-JOI180022-1
https://jamanetwork.com/journals/jama/fullarticle/2677445#joi180022r24
https://jamanetwork.com/journals/jama/fullarticle/2677445#joi180022r25


4/9/2018 Association of a Negative Wealth Shock With All-Cause Mortality in Middle-aged and Older Adults in the United States | Health Disparities …

https://jamanetwork.com/journals/jama/fullarticle/2677445 6/10

Of the 9751 participants in the original HRS cohort, 581 (6.0%) were excluded because of insufficient follow-

up information to ascertain negative wealth shocks, and another 456 (4.7%) were excluded due to missing

covariate data. These data were assumed to be missing at random. There were 8714 participants in the

resulting analytical sample who were followed up for a mean of 17.7 years, totaling 80 683 person-years of

follow-up from 1994 through 2014. Eight hundred twenty-three participants (9%) withdrew from the study

before reaching the end of follow-up or death.

In the study sample, 2430 experienced a negative wealth shock during follow-up and 749 had asset poverty

at baseline (0 or negative net worth). Accounting for the complex survey design of the HRS, this amounted to

26.2% (95% CI, 24.8%-27.7%) experiencing a negative wealth shock and 6.9% (95% CI, 6.3%-7.6%) having

long-term asset poverty of the US population aged 51 years or older during the study period. Compared with

those who had positive wealth without shock, those who had a negative wealth shock were more likely to be

women, race/ethnicity other than non-Hispanic white, have lower levels household income and net worth,

and have poor health (Table 1). These differences were even more extreme in the asset poverty group, the

majority of whom were not married, not working, and had serious health conditions.

Net Worth and Shocks

The baseline prevalence and median values of asset and debts that comprised net worth are stratified by

exposure subgroup in eTable 1 and net worth category in eTable 2 in the Supplement. The majority of the

sample has net worth in primary residences, vehicles, and bank accounts. However, those with higher net

worth tend to have a variety of asset types, with larger holdings of businesses, real estate, and investments.

The median change between the 2 survey interviews—both in percentage change and value of gain or loss

(in 2014 dollars)—are shown in Table 2for each asset and debt type as well as overall net worth, calculated

only among those who reported ownership of the asset or the debt. The median change percentages and

values are stratified by exposure subgroup, and the negative wealth shock subgroup is further stratified by

net worth category in eTable 3 in the Supplement. Those with positive wealth without shock experienced

median weighted gains in net worth of 7.5% (95% CI, 7.0%-8.1%) over each 2-year period, amounting to a

median increase of $13 894 (95% CI, $11 906-$15 881). For those who experienced a negative wealth shock,

the median loss of net worth was −92.4% (95% CI, −93.4% to −91.3%) during the 2-year period, amounting

to a median decrease in net worth of $101 568 (95% CI, $90 082 to $113 052). Finally, while the asset

poverty group had a large median percent gain in overall net worth (34.3%; 95% CI, 27.0% to 41.7%) over

each 2-year period, this amounted to a median increase in value of $694 (95% CI, $399 to $990), because of

low levels of initial net worth.

Primary Outcome

A total of 2823 participants died during follow-up. In the positive wealth without shock reference group, the

crude mortality rate was 30.6 deaths per 1000 person-years (95% CI, 29.1-32.1). By contrast, the crude

mortality rates were 64.9 per 1000 person-years (95% CI, 60.4-69.3) for those who experienced a negative
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wealth shock, and 73.4 per 1000 person-years (95% CI, 66.1-80.7) for those who had asset poverty (Table

3). Compared with the reference group, the adjusted HRs for mortality were 1.50 (95% CI, 1.36-1.67) for

those who experienced a negative wealth shock, and 1.67 (95% CI, 1.44-1.94) for those who had asset

poverty at baseline (Table 3, Figure 1).

Sensitivity and Subgroup Analyses

In post hoc subgroup analyses, no significant interactions were detected between negative wealth shock

exposure and sex (P = .08), race/ethnicity (P = .37), or baseline category of net worth (P = .96; Figure 2). The

association between a negative wealth shock and mortality was less strong among those who were the least

averse to financial risk (adjusted HR, 1.18; 95% CI, 0.89-1.56) compared with the moderately risk averse

(adjusted HR, 1.35; 95% CI, 1.09-1.67) and the most averse to financial risk (adjusted HR, 1.61; 95% CI,

1.42-1.81) (Pfor interaction = .05).

In sensitivity analyses (eTable 4 in the Supplement), the adjusted HR for a negative wealth shock during

macroeconomic growth (1.51; 95% CI, 1.34-1.70) was similar to the adjusted HR for experiencing a negative

wealth shock during recession (1.43; 95% CI, 1.22-1.67). A negative wealth shock with loss of primary

residence yielded an adjusted HR of 1.87 (95% CI, 1.58-2.21), although negative wealth shocks also

remained significantly associated with mortality without the loss of primary residence (adjusted HR, 1.37;

95% CI, 1.22-1.53). The findings were also robust to alternative cut points for the negative wealth shock

exposure, with some evidence of a dose-response relationship (eTable 5 in the Supplement).

In comparison analyses in other HRS birth cohorts, prevalence of shocks increased with age and were

sensitive to macroeconomic conditions in all cohorts (eFigure 1 in the Supplement). The adjusted HRs for

negative wealth shocks were similar in other birth cohorts (eTable 6 in the Supplement).

Discussion
In a nationally representative sample of US adults aged 51 years or older, more than 25% of individuals

experienced a negative wealth shock of 75% or more during a 20-year follow-up period, from 1994 through

2014. A negative wealth shock was associated with an HR of 1.50, a risk that was only slightly smaller than

the risk associated with asset poverty, an established social determinant of mortality.3Furthermore, the

association between negative wealth shocks and mortality did not differ by initial levels of net worth; thus,

wealth shock may represent a potential risk factor for mortality across the socioeconomic spectrum.

This study adds to research that has shown associations between negative wealth shocks and short-term

health outcomes, including depression and anxiety,7-9suicide,10impaired cardiovascular function,11and

substance abuse.12The lengthy follow-up period in the HRS captured both proximal associations with

mortality, from causes such as suicide, as well as associations with causes of death that have longer latency.

Several studies have focused specifically on foreclosure,5,9,10hypothesizing this type of loss to be a

particularly strong stressor; likewise, in this study, wealth shocks with loss of home had a stronger
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association with mortality than wealth shocks without loss of home, though these shocks were still associated

with increased mortality risk.

Declining financial resources can result in reduced spending on health-related goods and services. Delaying

needed medical care and incomplete adherence to prescribed medication can have long-term health

consequences, including increased mortality.26This potential pathway may be especially salient for those

individuals whose medical needs triggered a wealth shock, as previous research in chronic disease patient

populations has shown those who report financial burden from medical expenses have a poorer prognosis.27

Another potential pathway from negative wealth shocks to all-cause mortality is through the psychosocial

stress of economic loss. Experimental research has shown brain region activation following a negative

wealth shock,28which may contribute to the higher risk of mental health conditions and substance abuse

found in observational research.7-10,12In addition to suicide’s immediate contribution to elevated mortality,

mental disorders and substance abuse are associated with long-term risk of mortality.29Stress of wealth

shocks may also produce physiological changes; wealth shocks have been associated with short-term

increases in systolic blood pressure and inflammation,11which in turn may increase risk of cardiovascular

mortality.30Personality traits like greater tolerance of financial risk may buffer the stress of the shock. In post

hoc subgroup analysis, there was suggestion of an interaction between financial risk aversion and negative

wealth shock. Furthermore, the associations with stress and mental health may be confined to negative

wealth shocks, as research on positive wealth shocks has shown no associations with changes in

psychological health.31

Limitations

This study has several limitations. First, misclassification of the negative wealth shock exposure was

minimized by using a large percentage change in net worth that is unlikely to be attributable to routine

consumption or planned dissaving.7Sensitivity analyses showed that less acute shock within 2 years (such

as >25% or >50% loss) were associated with increased mortality risk, but less acute negative wealth shocks

that take more than 2 years to be fully realized may have been missed. Second, because study enrollment

and follow-up began at ages 51 through 61 years, shocks that occurred prior to the study start were not

captured and could have occurred in any of the exposure groups, potentially introducing bias toward the null.

Third, despite adjusting for conditions that frequently precipitate wealth shocks, including marital disruption,

unemployment, and a variety of health status and access to care indicators, residual confounding is likely.

Covariates were lagged from 1 interview prior to the negative wealth shock exposure to establish temporality,

but this may increase residual confounding if changes in the covariate occurred in the 2 years between

covariate measurement and wealth shock measurement. Fourth, study results are generalizable to US adults

aged 51 years or older that may not be applicable to wealth shocks occurring at younger ages. Fifth, the

results may have period and cohort interpretability restrictions. Sensitivity analysis stratified on

macroeconomic conditions tested for possible differences, but it was not possible to discern the causes of

the negative wealth shock with certainty. Even in recession periods, it is unknown whether the wealth shock
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was triggered due to macroeconomic causes or personal circumstances. Likewise, follow-up in this study

occurred prior to the implementation of the Affordable Care Act (ACA), which has significantly reduced the

number of uninsured adults and lowered out-of-pocket costs.32It is possible that increased insurance

coverage through the ACA has reduced the prevalence of negative wealth shocks driven by medical issues,

and there may also be a reduced prevalence of delaying needed medical care after experiencing wealth

shock. There may be birth cohort differences in the associations between negative wealth shock and

mortality. Similar associations in 2 alternative birth cohorts were observed in sensitivity analyses, but differing

years and ages during follow-up made it difficult to disentangle true cohort similarities and differences.

Conclusions
Among US adults aged 51 years or older, loss of wealth over 2 years was associated with an increased risk

of all-cause mortality. Further research is needed to better understand the possible mechanisms for this

association and determine whether there is potential value for targeted interventions.
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