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Abstract

Given documented links between individual socioeconomic status (SES) and health, it is likely 

that—in addition to its impacts on individuals’ wallets and bank accounts—the Great Recession 

also took a toll on individuals’ disease and mortality risk. Exploiting a quasi-natural experiment 

design, this study utilizes nationally representative, longitudinal data from the National Social 

Life, Health, and Aging Project (NSHAP) (2005-2011) (N=930) and individual fixed effects 

models to examine how household-level wealth shocks experienced during the Great Recession 

relate to changes in biophysiological functioning in older adults. Results indicate that wealth 

shocks significantly predicted changes in physiological functioning, such that losses in net worth 

from the pre- to the post-Recession period were associated with increases in systolic blood 

pressure and C-reactive protein over the six year period. Further, while the association between 

wealth shocks and changes in blood pressure was unattenuated with the inclusion of other 

indicators of SES, psychosocial well-being, and health behaviors in analytic models, we document 

some evidence of mediation in the association between changes in wealth and changes in C-

reactive protein, which suggests specificity in the social and biophysiological mechanisms relating 

wealth shocks and health at older ages. Linking macro-level conditions, meso-level household 

environments, and micro-level biological processes, this study provides new insights into the 

mechanisms through which economic inequality contributes to disease and mortality risk in late 

life.
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INTRODUCTION

The Great Recession of 2007-2009 was the worst economic downturn in the United States 

since the Great Depression. During the two years at the height of Recession, the net worth of 

American households declined drastically, with the average household losing approximately 

$50,000 in wealth (Pfeffer, Danziger, and Schoeni 2013). Further, the economic recovery 

from the Recession has been among the slowest in history. As of 2011, the net worth of the 

typical American household was approximately 50 percent of its 2003 value (Pfeffer, 

Danziger, and Schoeni 2013). Given documented links between individual socioeconomic 

status (SES) and health, it is likely that—in addition to its impacts on individuals’ wallets 

and bank accounts—the Great Recession also took a toll on individuals’ disease and 

mortality risk.

While the Great Recession had a profound effect on earnings and employment rates, its 

effect on household wealth levels is of particular concern to population heath researchers. 

Considered a holistic measure of financial well-being by many social scientists and public 

health researchers interested in socioeconomic inequality (Keister and Moller 2000; Oliver 

and Shapiro 1995; Pollack et al. 2007; Robert and House 1996; Spilerman 2000), wealth 

reflects ownership of assets such as equity in homes, retirement accounts, stocks, and bonds, 

and it also accounts for debts and liabilities. Several studies have found that, net of other 

measures of SES, wealth has a significant relationship with health (Hajat et al. 2010; Hajat 

et al. 2011; Robert and House 1996). Further, research suggests that the relationship 

between wealth and health may be strongest at older ages, as individuals exit the labor 

market and turn increasingly to their accumulated assets to support themselves and their 

families (Robert and House 1996). Accordingly, the Great Recession’s effect on the 

retirement accounts, investments, and housing values of older adults likely had a tremendous 

impact on their physiological health and well-being.

To date, research on the health effects of the Great Recession has produced inconsistent 

results (Stuckler et al. 2015), and critical gaps in the literature linking macro-level economic 

conditions and health remain. Utilizing nationally representative, longitudinal data from the 

National Social Life, Health, and Aging Project (NSHAP) and individual fixed effects 

models, this study examines how household-level wealth shocks experienced during the 

Great Recession relate to changes in biophysiological functioning in older adults. The period 

of the NSHAP data collection encompassed the Recession, with Wave 1 collected in the two 

years immediately preceding the recession (2005-06) and Wave 2 collected in the two years 

following the height of the Recession (2010-11). This unique design provides a quasi-natural 

experiment that allows for the direct observation of individual changes in both 

socioeconomic well-being and health during the Recession period. By linking changes in 

household wealth status to changes in inflammatory response and cardiovascular function 

from the pre- to post-Recession period while controlling for stable individual characteristics, 

this study provides convincing evidence of a causal association between wealth shocks and 

physiological well-being. Further, this study assesses the possible psychosocial and 

behavioral mechanisms relating household wealth shocks to individual health changes. 

Linking macro-level conditions, meso-level household environments, and microlevel 
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biological processes, this study provides new insights into the mechanisms through which 

economic inequality contributes to disease and mortality risk in late life.

BACKGROUND

Older Adults and the Great Recession

The Great Recession resulted in unprecedented financial losses for many American 

households. Between 2007 and 2009, average housing prices in the largest metropolitan 

areas in the US dropped by nearly one-third. Stock prices also collapsed, with the Dow 

Jones Index losing approximately half of its value during the period (Pfeffer, Danziger, and 

Schoeni 2013). Unemployment soared, jumping from 5.0 percent in December 2007 to 10.0 

percent in October 2009 (U.S. Bureau of Labor Statistics 2012). In terms of relative losses, 

financial declines were generally greatest for less socially advantaged groups as measured 

by race and ethnicity, education, and prerecession income and wealth levels (Pfeffer, 

Danziger, and Schoeni 2013). As a result, economic disparities, particularly wealth 

disparities, widened during the Recession.

While older adults generally fared better than younger adults in terms of their financial 

losses during this period (Pew Research Center 2011), the Great Recession was nevertheless 

a challenging experience for many older Americans. Between 2007 and 2011, more than 1.5 

million older adults lost their homes, and the foreclosure rate for older adults in 2011 was 

eight times higher than pre-recession rates (Trawinski 2012). With home ownership being 

the greatest source of household wealth in the US, the declines in housing values and rise in 

foreclosure had a tremendous impact on the financial stability of older adults. The median 

family net worth of household heads aged 55-64 years fell by nearly one-third between 2007 

and 2010, and the median net worth of household heads aged 65-74 years declined by 

approximately 18 percent (Ackerman, Fries, and Windle 2012). Among retirees, median 

household net worth declined from approximately $136,000 in 2007 to $93,000 in 2010 

(Ackerman, Fries, and Windle 2012). Nearly one in four adults over 50 years reported that 

they exhausted their savings to weather the financial challenges posed by the Recession, and 

approximately one in five said that they fell behind on payments and accumulated more debt 

during the Recession (Rix 2011).

Economic Shocks and Health

Across the life course, movement down the socioeconomic ladder is associated with 

increased morbidity and mortality (Smith 2004; Willson, Shuey, and Elder Jr 2007). There is 

no single mechanism linking SES and health, but rather there are numerous interconnected 

pathways whereby SES shapes individuals’ exposure to risks and access to health promoting 

resources to ultimately affect health and well-being (Elo and Preston 1996; Elo 2009; 

Krieger, Williams, and Moss 1997; Link and Phelan 1995; Marmot et al. 1998; Williams 

and Collins 1995). A wide body of research links economic shocks—including involuntary 

job loss (Brand, Levy, and Gallo 2008; Burgard, Brand, and House 2007; Coile, Levine, and 

McKnight 2012; Gallo et al. 2000; Sullivan and Von Wachter 2009; Turner 1995) and losses 

in material goods such as food and housing (Alley et al. 2009; McLaughlin et al. 2012)—to 

poorer health and elevated mortality risk. While much of this research has focused on 

Boen and Yang Page 3

Soc Sci Med. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



unemployment and job loss, a growing body of literature focuses on the relationship 

between wealth and health (Hajat et al. 2010; Hajat et al. 2011; Pollack et al. 2007). In older 

adult samples, household wealth levels have been linked to markers of physiological 

functioning, including C-reactive protein (McDade, Lindau, and Wroblewski 2011). Among 

younger adults, financial debt has been linked to higher perceived stress and depression, 

worse self-rated health, and higher blood pressure (Sweet et al. 2013).

Research on the health effects of economic shocks generally proposes three possible 

mechanisms through which changes in financial well-being impact health and mortality risk. 

First, much of the literature identifies stress as the mediating mechanism. The stress process 

model (Pearlin et al. 1981) suggests several pathways through which wealth shocks may 

relate to physical health and functioning. A wealth shock can act as a direct stressor, 

whereby the loss in financial resources activates physiological stress response in the short 

term. In addition to the acute stress associated with a recent loss in financial well-being, 

wealth shocks may also give rise to increases in chronic stress related to ongoing difficulties 

paying bills, securing a place to live, and finding new employment (Burgard, Brand, and 

House 2007). In response to environmental or social stressors—such as a significant loss of 

financial assets—activity of both the sympathetic nervous system (SNS) and hypothalamic-

pituitary-adrenocortical (HPA) systems increases (Seyle 1974). While temporary activation 

of the SNS and HPA systems in response to acute injuries and pathogens is necessary for 

maintaining healthy physiological functioning, longer-term activation of these systems 

resulting from chronic stress exposure has been associated with physiological dysregulation, 

including higher levels of chronic inflammation (Cohen et al. 2012; Miller, Cohen, and 

Ritchey 2002; Miller, Rohleder, and Cole 2009) and metabolic dysfunction (Hawkley et al. 

2006; McEwen 1998; Rozanski, Blumenthal, and Kaplan 1999). Further, wealth losses may 

have indirect effects on physical health and functioning through stress-related psychosocial, 

emotional, and cognitive processes by eroding one’s sense of mastery and coping abilities 

and increasing one’s sense of hopelessness, frustration, and anxiety (Drentea and Reynolds 

2014). Studies have documented a link between socioeconomic status and cognitive, 

emotional, and psychosocial factors such as personal control, perceived stress, hostility, and 

anger, and evidence suggests that these factors also impact individual health outcomes 

(Cohen, Kaplan, and Salonen 1999; Gump, Matthews, and Räikkönen 1999; Levenstein and 

Kaplan 1998). In this way, psychosocial processes and resources may mediate the 

association between SES and health and provide an indirect, stress-related pathway through 

which SES affects health (Drentea and Reynolds 2014; Gallo and Matthews 2003).

Second, changes in health behaviors and health-related spending in response to economic 

downturns may also provide a link between economic shocks and health, such that the 

financial instability associated with economic downturns may change behaviors in ways that 

affect health (Burgard, Ailshire, and Kalousova 2013). As household budgets tighten in 

response to economic challenges, individuals and families may reduce spending on health 

care, groceries, and other health-related goods and resources. A number of studies document 

that consumption of medical and dental care declines during economic downturns (Lusardi, 

Schneider, and Tufano 2010; Wall, Vujicic, and Nasseh 2012). For example, using recent 

data from the Medical Expenditures Panel Survey, Mortensen and Chen (2013) found that 

physician visits, prescription drug fills, and inpatient visits were lower during the Great 
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Recession than in the pre-recession period. Studies also show that fruit and vegetable 

consumption declines when unemployment rises and fast food and snack consumption 

increases (Dave and Kelly 2012). In addition to cutting costs related to health promoting 

behaviors and activities, economic shocks can also result in increased spending on harmful 

coping behaviors. Research suggests that spending on behaviors such as smoking and 

alcohol use rises during times of increased financial instability (Black, Devereux, and 

Salvanes 2012; Catalano et al. 2011), which can harm health in both the short- and long-

term.

Finally, changes in time use may also mediate the association between economic downturns 

and health (Burgard, Ailshire, and Kalousova 2013; Catalano et al. 2011; Mani et al. 2013). 

Individuals and households have limited time and energy, and economic shocks force 

individuals to invest time and energy into dealing with the shock. This means that 

individuals may use some of the time, physical energy, and cognitive resources usually 

allocated to other activities (e.g., physical activity, visiting with family or friends, medical 

care, etc.) to deal with the challenges and responsibilities associated with a loss in household 

financial well-being and stability, including finding a new job, conducting a home search, 

and managing household budgets (Mani et al. 2013). This swap in time use resulting from 

the shock can have both negative (in the case of physical activity and socially supportive 

behavior, for example) and positive (in the case of engaging in risky social behavior or 

stressful work situations) health effects.

Gaps in the Literature

While a body of research links economic shocks to health, to date, research on the health 

effects of the Great Recession has produced largely inconsistent results (Stuckler et al. 

2015), and critical gaps in the literature linking macro-level economic conditions and 

individual health remain. First, most studies on the health effects of the Great Recession rely 

on aggregate population data by examining, for example, the relationship between 

population unemployment rates and death rates. While recessions are indeed macro-level 

events, many individuals do not directly suffer the economic shocks associated with 

recessions (Burgard, Ailshire, and Kalousova 2013). Examining the relationships between 

macro-level economic conditions and health using aggregate data may, then, underestimate 

the effects of economic shocks on individuals and lead to inconsistent findings. Using 

aggregate population data, studies find evidence of both positive and negative associations 

between economic downturns and health. Perhaps counterintuitively, some studies find that 

economic downturns are associated with decreases in morbidity and mortality from several 

major causes (Neumayer 2004; Ruhm 2005a; Ruhm 2005b; Tapia Granados 2008). These 

studies offer a number of explanations for the “procyclical” or negative association between 

economic downturns in health, including decreased workplace accidents, less traffic and air 

pollution, and increased leisure and rest. On the other hand, more recent studies offer 

evidence of “countercyclical” or positive associations between macro-level economic 

downturns and health and mortality risk. For example, using data on foreclosures and 

hospital and emergency room visits from four states that were among the hardest hit by the 

recent foreclosure crisis, Currie and Tekin (2011) found that living in a neighborhood with a 

spike in foreclosures was associated with significant increases in urgent unscheduled 
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hospital visits. The inconsistent findings from these aggregate-level studies suggest that 

additional research using individual-level data may provide more nuanced understanding of 

the impact of macro-level economic downturns and household-level economic shocks on 

individual-level outcomes.

Second, of the studies that do examine individual-level associations between economic 

downturns and health, most rely on cross-sectional data, which raises concerns about health 

selection and omitted variable bias (Burgard, Brand, and House 2007). A major concern in 

studies of socioeconomic status and health is health selection, where individuals who are 

less healthy may have a greater likelihood of experiencing an economic shock such as a job 

loss or a loss in wealth (McDonough and Amick 2001). Similarly, with omitted variable 

bias, confounding factors not included in analytic models may put individuals at risk for 

both a health decline and an economic loss (Burgard, Brand, and House 2007). By failing to 

account for these confounders, studies may find spurious associations between economic 

shocks and health. Whereas cross-sectional analyses are subject to concerns about reverse 

causality and omitted variable bias, intra-individual examinations of how changes in SES 

correspond to subsequent changes in disease risk provide more convincing evidence of the 

impact of economic shocks on health. Longitudinal analyses, including those utilizing 

individual fixed effects, are better able to model change in both socioeconomic factors and 

health over time while controlling for stable individual characteristics (Burgard, Ailshire, 

and Kalousova 2013).

Finally, the biophysiological pathways underlying the link between economic shocks and 

health remain largely unspecified and untested. Many studies, particularly those using 

aggregate data, focus on mortality, but recession impacts may be underestimated if physical 

health changes not resulting in (immediate) death are not considered (Burgard, Ailshire, and 

Kalousova 2013). Several studies on economic downturns and health use general indicators 

of health such as self-rated health (Burgard, Brand, and House 2007), physical functioning 

(Gallo et al. 2000), hospital visits (Currie and Tekin 2011), and self-reports of illness 

(Turner 1995). Other studies use markers of mental health, such as depressive symptoms 

(Brand, Levy, and Gallo 2008; Cagney et al. 2014; Houle 2014). Given that the literature 

deems stress a critical mechanism driving the association between economic downturns and 

health, more research on the relationship between economic forces and biomarkers of 

physiological functioning is needed to improve understanding of how recessions and 

economic shocks “get under the skin” to affect disease and mortality risk.

This study addresses these gaps in the literature by using longitudinal data and individual 

fixed effects models to examine how changes in household wealth from the pre-Recession to 

the post-Recession period relate to individual changes in two biomarkers of physiological 

function: systolic blood pressure and C-reactive protein. Further, this study also examines 

potential behavioral and psychosocial mechanisms through which household wealth shocks 

associated with the Great Recession induce changes in physiological functioning to affect 

health and disease risk. By modeling changes in two essential markers of physiological well-

being as a function of changes in household wealth and interrogating the mechanisms 

underlying the association between wealth and health, this study provides new insights into 

the relationship between macro-economic shifts and individual biological processes.
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DATA AND METHODS

Data

Data for the present study are from the National Social Life, Health and Aging Project 

(NSHAP), a nationally-representative longitudinal study of community-dwelling older 

adults aged 57-85 years in 2005 – 2006 (Wave 1) and followed up in 2010 – 2011 (Wave 2) 

in the U.S. Of the original Wave 1 respondents, 75 percent were re-interviewed at Wave 2. 

African-Americans, Latinos, men and the oldest-old (75-84 years at the time of screening) 

were over-sampled. The NSHAP collected extensive information on respondents’ 

socioeconomic well-being, physical and mental health, and health behaviors, primarily 

thorough in-home interviews. The NSHAP also includes several biomarkers measured at 

Waves 1 and 2 for a subset of the sample. The NSHAP data provide a unique opportunity 

for examining the health effects of wealth shocks experienced during the time period of the 

Great Recession, as Wave 1 data was collected in the two years immediately preceding the 

downturn (2005-06), and Wave 2 data collection was conducted in the years immediately 

following the height of the Recession (2010-11).

Analyses include separate samples for the two biomarker outcomes (C-reactive protein: 

N=648; systolic blood pressure: N=930). The analytic samples include all respondents who 

have complete data on the variables used in the analyses. 2,261 respondents who were 

interviewed at both Waves 1 and 2 were eligible for inclusion in the analytic samples. The 

greatest sources of missing data included missing data on the outcomes at Waves 1 and/or 2, 

as well as missing wealth data at Waves 1 and/or 2. For the C-reactive protein analyses, 874 

respondents were excluded from the sample because of missing data on the outcome, and an 

additional 656 respondents were excluded because of missing wealth data. For the systolic 

blood pressure analyses, 110 respondents were excluded because of missing data on the 

outcome, and 1,088 were excluded because of missing wealth data. For both outcomes, 

those excluded from the analytic sample were more likely than those included in the analytic 

sample to be black, older age, less educated, and female (p<0.001). To the extent that the 

demographic characteristics of excluded respondents are, in general, negatively associated 

with wealth (Pfeffer, Danziger, and Schoeni 2013; Spilerman 2000), the results can be 

interpreted as conservative.

Outcomes

The dependent variables for this study include two biomarker outcomes that have been 

linked to physiological stress response: systolic blood pressure (SBP) and C-reactive protein 

(CRP). SBP, a marker of cardiovascular function, is a strong predictor of chronic disease 

and mortality across the life course (Yang and Kozloski 2012). While younger individuals 

are more prone to high diastolic blood pressure, SBP is affected by increased arterial 

stiffness, contributing to a high prevalence of systolic hypertension in old age (Franklin et 

al. 1997). Unlike diastolic blood pressure, which has been found to remain constant or 

decline after age 50-60 years, SBP continues to increase in late life (Burt et al. 1995; 

Franklin et al. 1997), making it a critical marker of cardiovascular function for older adults. 

As part of the biomarker collection process, NSHAP respondents completed two or three 

seated blood pressure measures on their left arms at both Waves 1 and 2. Consistent with 
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prior studies utilizing this measure (Cornwell and Waite 2012), we used the mean of each 

respondent’s SBP readings. CRP is an acute phase protein whose elevated circulating levels 

indicates inflammation (Finch 2010). Studies document a relationship between inflammation 

and health risk, including prospective associations of CRP with higher rates of coronary 

heart disease, stroke, and mortality (Emerging Risk Factors Collaboration 2010; Harris et al. 

1999; Ridker et al. 2000). To assess levels of high-sensitivity CRP (hsCRP), NSHAP 

collected dried blood spots from respondents at both Waves 1 and 2. While clinicians 

typically use serum or plasma samples to assay CRP, the use of dried blood spots offers a 

convenient alternative for collecting blood samples, particularly in large population-based 

studies where the use of trained phlebotomists and the careful and immediate storage of 

samples may not be feasible (Nallanathan et al. 2008). A validation study by McDade et al. 

(2004) found a high correlation between dried blood spots and serum CRP. NSHAP 

collected dried blood spots by finger-stick. Interviewers used a disposable lancet and applied 

filter paper to store the samples (Nallanathan et al. 2008). As markers of physiological 

function, both SBP and CRP have been linked to the increased activity of the sympathetic 

nervous system (SNS) and hypothalamic-pituitary-adrenocortical (HPA) systems that results 

from exposure to social and environmental stressors (Black and Garbutt 2002; Cohen et al. 

2012; McDade, Hawkley, and Cacioppo 2006; McEwen 1998; Owen et al. 2003; Yang et al. 

2013; Yang, Li, and Ji 2013). Both measures are included as continuous variables in 

analyses. To adjust for skewedness, both measures are log transformed.

Covariates

The key independent variable in the analyses is household wealth, which is also available at 

both Waves 1 and 2. Research documents the critical importance of wealth for the health 

and financial security of older adults, in particular, who increasingly rely to their 

accumulated assets for consumption and stability after exiting the labor market (Robert and 

House 1996). At both waves, wealth was measured during the in-person interview using the 

following question: “Now I’d like you to think about all of the assets of your household. 

These are things like your house (if you own it), your cars, other rental properties and 

businesses you own, and financial assets like savings accounts, stocks, bonds, mutual funds, 

and pensions. Altogether, how much would you say that amounted to, approximately, after 

accounting for the loans you might have to pay off?” The measure of household wealth, 

then, is defined as household net worth (total assets net of debts) and is included in models 

as a continuous variable measured in hundreds of thousands of dollars.

In addition to wealth, we include several other measures of social status in order to assess 

whether it is a wealth shock, or changes in other indictors of social and financial well-being, 

that induces physiological changes. Other measures of social status include household 

income (measured in tens of thousands of dollars), employment status (1=unemployed), and 

marital status (1=married or cohabiting). In order to better understand the potential 

mechanisms underlying the link between wealth shocks and biomarker outcomes, we 

include several psychosocial, emotional, and health-related indicators. Measures of 

psychosocial and emotional well-being include depressive symptoms (a continuous measure 

indicated by CES-D symptoms), perceived social stress (a continuous measure using a 

subset of measures from Cohen’s Perceived Stress Scale), and anxiety (a continuous 
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measure indicated by the Hospital Anxiety and Depression scale). Potential health behavior 

mechanisms include smoking (1=ever smoked) and drinking (number of drinks per week). 

We also control for changes in waist circumference (centimeters) using a continuous 

measure. To better account for the possibility of health selection, where changes in health 

status induce changes in household wealth and the individual biomarkers, we control for 

health status using a count index of health conditions that includes stroke, diabetes, cancer, 

heart disease, dementia, and arthritis (range = 0-6). Finally, we also include a measure of 

subjective social status, which indicates how respondents rate their household income 

relative to other American households (1=far below average, 2=below average, 3=average, 

4=above average, 5=far above average). Other covariates include age, gender, and race. All 

covariates are measured at both Waves 1 and 2.

Analytic Methods

To examine the associations between wealth shocks and changes in biomarker outcomes, we 

first assess the bivariate associations between change in household wealth levels and change 

in log SBP and log CRP using two-way line plots. We then employ multivariate first 

difference models, which are numerically equivalent to fixed effects models for two-wave 

panel data. In the first difference models, changes in the log SBP and log CRP are modeled 

as a function of change in the independent variables, including household wealth. Time-

invariant predictors, such as gender and race, are “differenced away” and omitted from 

model estimates, which provides a solution to the problem of unmeasured heterogeneity and 

omitted variable bias (Allison 1990; Gunasekara et al. 2014; Liker, Augustyniak, and 

Duncan 1985). Assuming that household wealth has an impact on the biomarker outcomes 

and that the model is measured at two time points, we can specify the model as:

(Equation 1)

(Equation 2)

In Equations 1 and 2, Wealthi1 and Wealthi2 represent household wealth at times 1 and 2. Xi1 

and Xi2 represent vectors of time-varying covariates measured at times 1 and 2, and Zi 

represents vectors of time-constant variables, both measured and unmeasured. The 

difference equation can be specified by subtracting Equation 1 from Equation 2:

(Equation 

3)

Note that, in Equation 3, the vector of Z variables are differenced out of the first difference 

model on the assumption that the effects of Z are time-constant. Hausman tests confirmed 

that the preferred model is the fixed effects or first difference model, rather than a random 

effects model (p<0.001).

We run models for log SBP and log CRP separately in a stepwise fashion. For each 

outcome, Model 1 models the biomarkers as a function of household wealth and age. 

Models 2-6 build on Model 1 and include additional controls and potential mediators. In 

addition to household wealth and age, Model 2 includes the other social status controls, 

including household income, employment status, and marital status. Model 3 extends Model 
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1 by including the psychosocial measures and assesses the extent to which the relationship 

between change in wealth and changes in the biomarkers is mediated by psychosocial 

factors, including depressive symptoms, perceived stress, and anxiety. Model 4 includes the 

health-related covariates. In addition to controlling for changes in health conditions to 

minimize possible health selection effects, Model 4 also assesses whether the relationship 

between changes in wealth and the biomarkers is mediated by changes in health behaviors 

and health status over the period. Model 5 includes the measure of subjective social status to 

examine whether the effect of wealth shocks on the biomarkers is mediated by respondents’ 

assessment of their financial standing. Finally, Model 6 is the full model that includes all 

covariates. As explained earlier, because race and gender are time-constant measures, they 

are excluded from these fixed effects models.

All models are weighted to adjust for attrition and survey design effects. Analyses were 

conducted in Stata 13.

RESULTS

Table 1 presents the descriptive statistics for all variables included in the analyses. The mean 

wealth loss in the analytic sample was approximately $5,100. While this average loss is 

substantially lower than the losses described by Ackerman, Fries, and Windle (2012), as 

described earlier, those excluded from our analytic sample were more likely than those 

included in the analytic sample to be black, older age, less educated, and female—all 

characteristics that are negatively associated with wealth. Figure 1 displays the bivariate 

associations between change in household wealth and change in the biomarkers. As seen in 

Figure 1, there is a negative relationship between change in wealth between 2005-06 and 

2010-11 and change in the biomarker outcomes, where individuals experiencing the greatest 

wealth declines have the greatest increases in log SBP (Figure 1A) and log CRP (Figure 

1B).

Tables 2 and 3 present the results of the first difference models for log SBP and log CRP, 

respectively. Model 1 of Table 2 reveals a strong, negative impact of changes in household 

wealth on changes in log SBP (β = -0.0006, p = 0.005), such that those experiencing the 

greatest wealth losses also experience the greatest increases in log SBP from the pre- to the 

post-Recession period. Model 2 includes additional social status measures, none of which 

have a significant association with log SBP. These results suggest that changes in wealth are 

negatively associated with changes in log SBP, net of other indicators of social status. 

Model 3 adjusts for changes in psychosocial well-being and reveals that these indicators do 

not mediate the relationship between wealth and log SBP. Model 4 adjusts for changes in 

health status as well as changes in health behaviors. Changes in health conditions have no 

relationship with changes in log SBP, suggesting that health selection or reverse causality is 

likely not affecting the results. In Model 4 we find that changes in drinking behavior have a 

positive association with changes in log SBP (β = 0.002, p = 0.005), but adjusting for health 

behaviors and conditions in Model 4 does not attenuate the effect of household wealth 

change on change in log SBP over Model 1. In Model 5 we adjust for changes in subjective 

social status, which has no effect on log SBP. Finally, in Model 6, changes in household 

wealth continues to have a negative impact on changes in log SBP (β = -0.0008, p<0.001), 
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net of all the other covariates. There is no evidence that any of the covariates in Model 6 

mediate the association between changes in household wealth and changes in log SBP. In 

fact, in terms of coefficient magnitude and statistical significance, the relationship between 

changes in wealth and changes in log SBP is strongest in Model 6, the fully adjusted model.

Table 3 presents the results from the log CRP first difference models. Similar to the log SBP 

models and consistent with the bivariate association presented in Figure 1B, Model 1 reveals 

a negative impact of changes in household wealth on changes in log CRP (β = -0.003, p = 

0.014), such that individuals with the greatest losses in household wealth over the period 

experience the greatest increases in log CRP from Wave 1 to Wave 2. Model 2 includes 

additional social status measures, none of which have a significant association with changes 

in log CRP. Consistent with the log SBP results, Model 2 indicates that changes in 

household wealth are significantly associated with changes in log CRP, net of other 

socioeconomic indicators. Model 3 adjusts for changes in psychosocial well-being and 

reveals that increases in depressive symptoms are associated with increases in log CRP (β = 

0.021, p = 0.002), but adjusting for changes in psychosocial well-being does not attenuate 

the effect of changes in household wealth on changes in log CRP (β = -0.003, p = 0.031). 

Model 4 adjusts for changes in health status and changes in health behaviors. Consistent 

with the log SBP models, changes in health conditions have no relationship with changes in 

log CRP, again minimizing concerns about health selection or reverse causality. Further, 

changes in smoking and drinking behavior between the pre- and post-Recession periods do 

not significantly impact changes in log CRP. Changes in waist circumference are positively 

associated with changes in log CRP (β = 0.007, p = 0.090), but controlling for changes in 

waist circumference and the other health-related indicators in Model 4 does not attenuate the 

effect of household wealth change on change in log CRP. Model 5 adjusts for changes in 

subjective social status, which, counter to expectations, has a positive association with log 

CRP (β = 0.085, p = 0.032). The coefficient for subjective social status indicates that, as 

individuals’ subjective ratings of their relative social status increases, their log CRP also 

increases. Finally, Model 6 adjusts for all covariates and reveals an attenuation of the impact 

of household wealth changes on changes in log CRP (β = -0.002, p = 0.109) over Model 1. 

In the final model, changes in depressive symptoms, waist circumference, and relative social 

status all have significant associations with changes in log CRP and, together, may mediate 

the association between changes in household wealth and changes in log CRP.

DISCUSSION AND CONCLUSION

Despite a surge in studies on the health effects of the Great Recession in recent years, the 

literature in this area is largely inconsistent, and critical gaps in our understanding of the 

linkages between macro-economic downturns and health and disease risk remain. As noted, 

most studies on the health effects of the Great Recession rely on aggregate population data, 

which can underestimate the effects of economic shocks on intra-individual health change. 

Of the studies that do examine individual-level associations between economic downturns 

and health, most rely on cross-sectional data, which raises concerns about health selection 

and omitted variable bias. Finally, the physiological processes underlying the relationship 

between economic shocks and health remain largely unexplored, leaving questions about 

biological plausibility unanswered. Utilizing longitudinal, nationally representative data, the 
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current study attempts to improve understanding of the relationship between macro-level 

economic inequality and population health by examining how wealth shocks “get under the 

skin” to affect health and disease risk in late life.

The NSHAP provided us a unique opportunity to examine the health effects of the Great 

Recession, given the timing of the study’s data collection. The quasi-natural experiment 

design made it possible for us to examine the impact of intra-individual changes in wealth 

from the pre- to the post-Recession period on changes in objective markers of cardiovascular 

function and inflammatory response. Another key methodological strength of this study is its 

use of longitudinal first difference models, which allowed us to model intra-individual 

change over time while controlling for stable individual characteristics that can pose as 

confounders in cross-sectional analyses. By modeling change in two biomarker outcomes as 

a function of change in household wealth from the pre- to post-Recession period, our study 

provides stronger evidence of a causal link between economic shocks and disease risk than 

previous studies.

This study revealed that household level wealth shocks experienced during the Great 

Recession took a toll on the physiological well-being of older adults, net of other indicators 

of social status. While a number of studies have documented the economic impacts of 

recessions on older adults (Pfeffer, Danziger, and Schoeni 2013; Rix 2011; Trawinski 2012), 

this study demonstrates that macro-level economic downturns also pose significant health 

risks for older Americans. In both the bivariate analyses presented in Figure 1 and the 

multivariate first difference models presented in Tables 2 and 3, we consistently document a 

significant, negative relationship between changes in household wealth and changes in log 

SBP and log CRP, such that individuals who suffered the greatest wealth losses from the 

pre-Recession to the post-Recession period also experienced the greatest increases in 

markers of physiological stress response. In Model 6 of Table 2, we find that a wealth loss 

of $100,000 from Wave 1 to Wave 2 corresponded to a 0.998 mmHg increase in SBP. In 

Models 1-4 of Table 3, we found that, for every wealth loss of $100,000 respondents, on 

average, experienced a 0.993 mg/L increase in CRP. While these effect sizes are moderate, 

it is notable that we observed these changes in physiological function in an older adult 

sample over a short, six year time frame.

The relationship between changes in wealth and changes in SBP and CRP remained 

unattenuated with the inclusion of other markers of socioeconomic well-being, suggesting 

that wealth shocks, in particular, pose as significant threats to the health of older adults. 

Several studies document a cross-sectional relationship between wealth and health among 

older adults (McDade, Lindau, and Wroblewski 2011; Robert and House 1996; Spilerman 

2000). The current study advances this body of research by using longitudinal data to 

document a strong, consistent relationship between changes in wealth and changes in 

objective markers of health at older ages.

In addition to examining the impact of household wealth shocks on changes in 

cardiovascular function and inflammatory response, this study also attempted to identify the 

possible mechanisms linking changes in household wealth to changes in individual 

physiology. Results in Table 2 showed that changes in drinking behavior significantly 
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predicted changes in SBP, but this change in health behavior did not mediate the effect of 

wealth changes on SBP changes over the period. In fact, Model 6, which adjusts for all of 

the psychosocial and behavioral covariates, reveals the greatest impact of wealth changes on 

SBP changes in terms of coefficient magnitude and statistical significance. The results of the 

log CRP models in Table 3 show some evidence of possible mediation. In Model 6, the full 

model, changes in depressive symptoms, waist circumference, and subjective social status 

all significantly impacted changes in CRP, and the effect of changes in household wealth on 

log CRP was no longer significant. These results speak to the specificity of the social and 

biophysiological mechanisms linking wealth shocks to health in late life. Results from the 

SBP analyses showed that household wealth shocks experienced during the Great Recession 

acted as direct stressors by increasing physiological stress response and inducing changes in 

cardiovascular function. The SBP findings indicate that the depreciation or loss of assets and 

accumulation of new debts that occurred during the Great Recession acted as daily or 

“quotidian” stressors (Pearlin 1989) that served to increase blood pressure and promote 

physiological dysregulation in older adults. Rather than impacting SBP indirectly through 

changes in health behaviors or psychosocial well-being, our results demonstrate that wealth 

shocks acted as direct stressors to impact cardiovascular function. Alternatively, results from 

the CRP analysis revealed that changes in depressive symptoms, waist circumference, and 

subjective social status may mediate the association between changes in wealth and changes 

in CRP. Whereas SBP may be more of a long-term, stable indicator of physiological status, 

our results suggest that CRP is more responsive to changes in these proximal mediators in 

the short term. Across the two outcomes, this study demonstrates that individuals who 

experienced a direct wealth shock during the economic downturn experienced the greatest 

increase in physiological dysregulation from the pre- to the post-Recession period.

While this study contributes new knowledge of the health effects of the Great Recession, it 

is not without limitations. For one, because of data limitations, we were unable to investigate 

the role other potential mediators, such as changes in time use or spending, which could 

underlie the relationship between wealth shocks and changes in the biomarkers. While our 

use of longitudinal first difference models eliminates the bias introduced by unmeasured 

time-invariant factors such as the stable characteristics of individuals, there are possibly 

other unmeasured time-varying factors, such as changes in medication use, which could 

serve as mediators or sources of unmeasured confounding. Also, because the NSHAP only 

includes a single measure of household net worth, we are unable to determine how changes 

in different sources of wealth (e.g., stocks, housing, retirement accounts) relate to changes in 

the biomarkers. Additionally, the use of a single measure of wealth may result in 

measurement error. Future studies should consider using multidimensional indicators of 

household net worth to improve measurement and to examine how various sources of wealth 

and debt contribute to health inequality. Third, because of relatively small sample sizes, we 

were unable to run stratified models by race, socioeconomic status, or gender, which could 

provide additional insights into the processes through which the Great Recession affected 

population health disparities. Fourth, in our CRP analyses, we were unable to determine if 

respondents had an active infection at the time of the biomarker collection at Wave 2, which 

may have contributed to increases in CRP. Supplementary analyses that excluded 

participants with elevated CRP (≥10 mg/L) suffered from power issues, so we do not show 
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them here. Future research with larger samples should include sensitivity analyses excluding 

respondents with acutely high elevations in CRP and further consider whether the 

development of infections is a possible biological mechanism linking wealth shocks to 

biomarkers of health. Finally, while we utilize two waves of longitudinal data, the release of 

the third wave of the NSHAP will allow researchers to further examine how economic 

changes impacted disease risk in the post-Recession recovery period.

While recessions are, indeed, macro-level societal events, as demonstrated in this study, they 

also impact micro-level biological processes. Findings from this study suggest that 

economic policies and interventions aimed at reducing the financial insecurity of older 

adults can impact public health during times of economic downturn. Policies targeting 

predatory lending practices and interventions designed to prevent foreclosure, for example, 

can reduce population health risk by decreasing the physiological stress associated with 

financial insecurity. Future research on the health impacts of recessions and other 

environmental shocks can help to further specify mechanisms and identify the vulnerable 

subpopulations to target with public health intervention.

Our study also suggests the importance of including multiple dimensions of SES in 

assessing health of older adults from a life course perspective. Unlike shorter-term measures 

of SES such as annual income, indicators of household wealth uniquely capture the life-long 

accumulation process of economic status that buffers against unpredictable stressors as one 

ages. Results from this study point to the distinctive effects of wealth on biomarkers of 

health, net of other indictors of SES, and speak to the need for incorporating measures of 

wealth into studies of health inequality, particularly in studies of aging populations. The 

findings presented here also suggest that it is especially important to aid in building the 

wealth and financial security of individuals early on in the adult life course to protect health 

and well-being later in life.

Though older adults experienced fewer financial losses than their younger counterparts 

during the Great Recession, their reliance on their accumulated assets and their relative 

biological frailty may have made older adults particularly susceptible to the wealth shocks 

and physiological stress associated with this most recent recession. As job numbers, housing 

values, and stock prices continue to improve, it remains to be seen whether the bodies of 

those who experienced financial losses will also recover.
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• Examines health effects of Great Recession for older adults using biomarker 

data

• Combines a quasi-natural experiment design with longitudinal fixed effects 

models

• Reveals causal association of changes in wealth and changes in SBP and CRP

• Assesses psychosocial and behavioral mechanisms linking wealth changes and 

health
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Figure 1. 
Bivariate Associations between Change in Wealth and Change in log SBP and log CRP, 

NSHAP (2005-2011)
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Table 1

Descriptive Statistics, NSHAP 2005-2011 (N=930)

Wave 1 (2005-2006) Wave 2 (2010-2011)

Mean/Prop. SD Mean/Prop. SD

Outcomes

 SBP (log) 4.90 0.13 4.91 0.14

 SBP (not log-transformed) 135.24 18.21 136.57 19.86

 CRP (log CRP + 1) 0.96 0.61 1.28 0.75

 CRP (not log transformed) 2.36 3.20 5.14 15.96

Social Status

 Household wealth (hundreds of thousands of dollars) 7.09 18.16 7.04 16.26

 Household income (tens of thousands of dollars) 6.50 7.65 6.65 10.06

 Employment (1=unemployed) 0.02 - 0.03 -

 Marital status (1=married or cohabiting) 0.67 - 0.59 -

Demographics

 Age (years) 66.32 6.88 71.49 6.89

 Gender (1=female) 0.43 - - -

 Race

  White 0.84 - - -

  Black 0.07 - - -

  Hispanic 0.07 - - -

  Other 0.02 - - -

Psychosocial well-being

 Depressive symptoms (CES-D) (range=0-30) 4.24 4.01 4.16 3.85

 Perceived social stress (range=0-12) 1.45 2.02 2.52 2.54

 Anxiety (Hospital Anxiety and Depression scale) (range=0-21) 3.10 3.05 3.90 3.42

Health behaviors and conditions

 Smoking (1=ever smoked) 0.60 - 0.64 -

 Drinking (number of drinks per week) 3.92 6.91 3.59 7.11

 Health conditions (number of health problems) 1.07 0.94 1.07 1.04

 Waist circumference (centimeters) 98.56 14.32 101.66 15.1

Subjective social status

 Relative household income

  Far below average 0.08 - 0.07 -

  Below average 0.19 - 0.26 -

  Average 0.38 - 0.41 -

  Above average 0.28 - 0.21 -

  Far above average 0.07 - 0.05 -

Notes: Because they are time-invariant measures, gender and race are not included in analytic models; these measures are included in descriptive 
statistics for informational purposes only. Sample size based on systolic blood pressure analytic sample. Given high levels of overlap between the 
CRP and SBP samples, descriptive statistics were largely similar across the samples, with two exceptions: compared to the SBP sample, the CRP 
sample experienced greater wealth and income losses from Wave 1 to Wave 2. Descriptive statistics are weighted to account for survey design 
effects and attrition.
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