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ABSTRACT

Objective. Workers approaching retirement may be particularly vulnerable to
economic downturns. This study assesses whether exposure to economic
downturns around retirement age leads to poorer cognitive function in later life.
Method. Longitudinal data for 13,577 individuals in the Health and Retirement
Study were linked to unemployment rates in state of residence. Random- and
fixed-effect models were used to examine whether downturns at 55-64 years of
age were associated with cognitive functioning levels and decline at =265 years,
measured by the Wechsler Adult Intelligence Scale-Revised.

Results. Longer exposure to downturns at 55-64 years of age was associated
with lower levels of cognitive function at 265 years. Compared to individuals
experiencing only up to one year in a downturn at 55-64 years of age, individuals
experiencing two downturns at these ages had 0.09 point (95%CI [-0.17, —0.02])
lower cognitive functioning scores at 65+ years (3 years: b=-0.17, 95%CI [-0.29,
-0.06]; 4 years: b=-0.14, 95%CI [-0.25, -0.02]; >=5 years: b=-0.22, 95%CI
[-0.38, —0.06]). Downturns at 55—-64 years of age were not associated with rates
of cognitive decline.

Discussion. Exposure to downturns around retirement is associated with a long-
lasting decline in cognitive function in later life. Policies mitigating the impact of

downturns on older workers may help to maintain cognitive function in later life.
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Cognitively stimulating activities at work may help older workers accumulate
cognitive reserves and increase resilience to the cognitive decline associated
with normal ageing (Stern et al., 1995). Furthermore, working longer and retiring
later may preserve cognitive function in old age (Bonsang, Adam, & Perelman,
2012). However, examining the relationship between employment and cognitive
function is complex due to multiple confounding influences. For example, innate
cognitive ability and educational attainment are associated with both better
cognitive functioning and employment outcomes in older ages. An approach to
circumvent this bias is to exploit unanticipated changes in macroeconomic
conditions uncorrelated with workers’ cognitive abilities but affecting employment
opportunities and retirement decisions.

The period of transition from employment to retirement is a period
potentially sensitive to the consequences of economic downturns on the ability to
maintain cognitive function by continued use of cognitive skills and learning.
Downturns in the years leading up to retirement could critically impact timing and
circumstances at which older workers transit to retirement (Avendano &
Berkman, 2014). Older workers displaced during downturns are less likely to find
new employment than their younger counterparts (Coile & Levine, 2007). As a
result, they are often forced to accept lower wages, permanently leave the labor
market, or collect Social Security benefits early (Coile & Levine, 2007). These
workers will face major losses in present and future income (Daly & Delaney,
2013), diminished financial and physical well-being, and reduced opportunities to

uphold cognitive function through work. Economic downturns may also increase



job insecurity and work-related stress associated with fear of job loss, and
through this psychosocial mechanism impairs cognition (Juster, McEwen, &
Lupien, 2010).

This paper examines how a downturn in the years leading up to retirement
affects cognitive function after retirement among older Americans. Exploiting
fluctuations in the economy across US states between 1977 and 2010, we
compare cognitive functioning at 65+ years in older workers who lived through a
period of economic turmoil at 55-64 years, to cognitive function of workers who
experienced more favorable economic conditions during the same period. We
hypothesized that longer exposure to downturns just prior to retirement leads to

lower cognitive functioning and steeper cognitive decline after retirement.



BACKGROUND

Psychosocial Effects of Downturns

By decelerating economic activity, downturns generally increase experiences of
job loss, job and financial insecurity. Consequently, downturns are generally
associated with increases in stress levels in the general population. While
economic hardship is arguably one of the most significant stressors in life (Kahn
& Pearlin, 2006), reasons for increased stress triggered by an economic
downturn can be manifold. For example, individuals losing their job as a direct
consequence of a downturn may experience financial difficulties, losses of health
insurance, or reductions in retirement savings. Also, workers retaining their jobs
during a downturn may suffer from increased stress due to increased job
insecurity, asset devaluations, and financial difficulties as a result of a weakening
of the financial and housing markets or foreclosure rates in the community
(Burgard & Kalousova, 2015; Cagney, Browning, lveniuk, & English, 2014).
Furthermore, negative consequences of stress may also result from reduced
access to basic social services as a result of spending cuts in government
budgets (Karanikolos et al., 2013).

Experiences of such adverse life-events, caused by a decline in economic
activity, will likely have a negative effect on cognitive performance due to
psychosocial changes caused by increased stress. Such a hypothesis is in line
with the allostatic load model, referring to the body’s “wear and tear” experiences

as a result of responding to stressful demands (Sterling & Eyer, 1988), which in



turn may reduce the ability to process information and hence cognitive
performance (Juster et al., 2010). Similarly, a large body of research has shown
adverse consequences of negative labor market outcomes or economic hardship
on stress on the one hand (Catalano & Dooley, 1983; Pearlin, Schieman, Fazio,
& Meersman, 2005), and the effects of stress on cognitive performance on the
other hand (Lupien, McEwen, Gunnar, & Heim, 2009).

In contrast, many studies have argued that a slowing down of economic
activity, for example during a recession, on average leads to reductions in stress
levels due to reductions in working hours as well as more healthy behaviors—
which may explain why population health generally improves when the economy
worsens (Ruhm, 2000, 2005). In turn, it is possible that economic downturns may
reduce overall stress levels and improve cognitive performance. Studies have
shown that downturns are associated with healthier lifestyles, for example
leading to increases in leisure time physical activity as well as reductions in
tobacco and alcohol consumption (Xu, 2013). Given the evidence showing that
healthier lifestyles are associated with improved cognitive functioning (Sabia et

al., 2009), downturns could positively affect cognition through related pathways.

Economic Downturns, Cognitive Reserve and Early Retirement

Other than their effect on stress, economic downturns also affect working
conditions and, in turn, opportunities to maintain cognitive reserves by reducing
opportunities to engage in intellectually stimulating activities. Several studies

have shown that working conditions and labor market status—that are likely to be



negatively affected by economic downturns—are consistently associated with
cognitive functioning (Dartigues et al., 1992). Hence, occupational complexity
(Finkel, Andel, Gatz, & Pedersen, 2009), higher occupational class (Dartigues et
al., 1992), more favorable career trajectories (Li et al., 2002) as well as leisure
time cognitive activity and workplace complexity in preretirement years (Andel,
Finkel, & Pedersen, 2015) have been found to be significant predictors of
cognitive functioning in later life, equally allowing individuals to increase their
cognitive reserves (Stern, 2002) as well as their ability to maintain cognitive
performance at greater ages.

Economic downturns may also negatively affect cognitive functioning among
older individuals due to their effect on retirement. Evidence suggests that
adverse labor market conditions around the time of retirement significantly
increase the likelihood of withdrawing from the labor force and claiming Social
Security benefits (Coile & Levine, 2007, 2011). Repeated studies have shown
that early retirement is causally related to lower cognitive functioning in later life,
arguably due to a reduced involvement in work-based mentally stimulating
activities and reduced opportunities to uphold cognitive reserves, as well as
reduced financial resources to engage in cognitively stimulating activities
throughout retirement (Bonsang et al.,, 2012; Calvo, Sarkisian, & Tamborini,

2013).

Heterogeneity in the Relationship Between Economic Downturns and

Cognitive Functioning



While downturns may have adverse effects on cognitive functioning for the
general population, it is likely that the latter are not equally distributed across
persons of different gender, education, racial background, and labor market
status. Much of the expected heterogeneity in terms of vulnerability to economic
shocks and potential effects on cognitive functioning may be driven by
differences in industry and occupational affiliation. Hence, evidence suggests that
men, lower educated individuals as well as members of minorities are particularly
affected by economic downturns, and in turn likely also in terms of their cognitive
functioning, as they are more likely to work in industries that are more affected by
fluctuations in the economy such as construction and manufacturing (Hoynes,
Miller, & Schaller, 2012). In contrast, women, higher educated individuals as well
as whites are more likely to work in less “cyclical” industries such as public
administration or services.

Another likely source of heterogeneity in the relationship between
downturns and cognitive functioning is labor market status. While individuals who
retain their jobs during a downturn may experience reductions in cognitive
functioning due to increased stress and decreased occupational complexity,
those that either lose their jobs or are denied re-entry into the labor force due to
adverse macroeconomic conditions may suffer a “double burden” as a result of
significantly reduced opportunities to engage in cognitively stimulating activities
at work on the one hand, and the psychosocial consequences related to losses in
socio-economic status, self-efficacy, or social capital on the other hand

(Holtzman et al., 2004; Mejia, Settersten, Odden, & Hooker, 2016; Turrell et al.,



2002). Hence, in addition to material losses, older workers who become
temporarily unemployed or are forced to withdraw from the labor force due to a
recession are likely to experience disruptions in their career identity, coping
resources as well as social ties with colleagues, friends, and family members,
which have been extensively described in the literature (Adams, Prescher, Beehr,

& Lepisto, 2002; Elwell & Maltbie-Crannell, 1981; Gallo et al., 2006).
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METHODS

Data

Data came from two sources: The Health and Retirement Study (HRS) (Juster &
Suzman, 1995) and the Current Population Survey (CPS) (U.S. Bureau of Labor
Statistics, 2009).

The HRS is a multidisciplinary longitudinal survey representative of the non-
institutionalized population of Americans aged 50+ years. Participants were
interviewed every two years from 1992 to 2010 about their income, employment,
and health, and underwent detailed assessments of physical, mental, and
cognitive functioning. Our study focuses on cognitive functioning after retirement,
therefore, we restrict the sample of HRS participants to those aged 65 years and
older.

The CPS is an annual nationally representative survey on labor force
participation carried out by the US Census Bureau and the Bureau of Labor
Statistics. To assess individual experiences of economic shocks in years leading
up to retirement, trends in aggregate unemployment rates for older workers in
each US state and year obtained from the CPS were linked to individual data
from HRS participants.

Given that comparable information on state-level unemployment rates from
the CPS was only available since 1977, our analysis includes individuals born
between 1923 (reaching age 55 years in 1977) and 1945 (reaching age 64 years

in 2009). Our sample includes all individuals participating in the HRS between
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1993 and 2010 with at least one interview at age 65 years or above (N=20,580).
We furthermore excluded individuals with missing information on covariates or
state of residence (n=7,003), resulting in a final sample of 13,577 respondents

(Appendix 1).

Measures

Cognitive function. Cognitive function was assessed based on the mental status
exam, assessed through the Wechsler Adult Intelligence Scale-Revised capturing
individuals’ cognitive and intellectual abilities based on measures of knowledge,
language, and orientation (Fisher, Hassan, Faul, Rodgers, & Weir, 2015).
Orientation was measured by asking respondents to name several dates, provide
names of objects, and name the current American President and Vice President.
In the serial seven-subtraction test, respondents were asked to subtract 7 from
100 and continue subtracting 7 from each subsequent number for a total of five
trials. Respondents were also asked to define five words from one of two
randomly assigned word sets. Each response was classified as either “incorrect”,
“partially correct”, or “correct”. Numeracy was measured by asking respondents
to count backwards from 20. Two points were assigned if successfully counting
10 continuous numbers backwards in the first attempt, one point if successful in
the second attempt, and zero if unsuccessful. From wave three onwards,
respondents were also instructed to count backwards as quickly as possible. A
total mental status score was constructed by adding all individual test scores,

with a range from O to 15.
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Years lived through downturns at 55-64 years. We used time-series data on
annual unemployment rates at 55-64 years of age in each state and year from
the CPS to construct an indicator of state economic conditions. Data used for
analysis comprised the years 1977-2010. To establish whether there was a
recession in a given year, cyclical deviations from the secular trend in
unemployment in each state were identified using the Hodrick-Prescott Filter with
a smoothing parameter of 100 (Hodrick & Prescott, 1997). Annual deviations
from state unemployment trends were categorized into quartiles (Leist, Hessel, &
Avendano, 2013). We classified years in the highest quartile, reflecting years of
exceptionally high unemployment with respect to state trends, as “downturn”
years. This information was linked to individual records from the HRS
respondents based on year of birth and state of residence at study enrollment to
identify whether respondents experienced a downturn for each year between
ages 55-64 years. To derive a measure of cumulative exposure, we estimated
the number of years each respondent lived through a downturn in this 10-year
period. We classified individuals based on whether they had experienced <1, 2,
3, 4, or 5+ years of downturns at 55-64 years of age. Appendix Il shows

downturns by year and state.

Individual-level controls. We controlled for age, gender, race/ethnicity (white,
black, or Hispanic), marital status (never married, married/partnership,
single/divorced, or widowed), and educational attainment. We also assessed

whether respondents were active in the labor force at 54 years of age using a
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linkage of the HRS with Social Security administration data.

Although the HRS includes very detailed information on a wide range of
individual characteristics, we only included those covariates for two reasons. On
the one hand, although age, sex, education as well as marital and labor force
status (at 54 years of age) are associated with cognitive function, all variables
are determined before the exposure of interest starts (age 55 years) and
therefore were not affected by exposures to downturns at 55-64 years of age.
Furthermore, controlling for additional individual-level characteristics, such as
income or labor force status at 55-64 or 65+ years, would have implied a
condition on a potential mediator and hence have potentially blocked the causal
path between downturn and cognitive function. On the other hand, because our
sample includes individuals who approached retirement (aged 55-64 years)
before being first interviewed in the HRS, we lacked time-variant information on

individual-level characteristics for those years.

Methods of Analysis

This study is based on linking prospective individual-level data from the HRS with
ecological information on macroeconomic conditions derived from the CPS. After
confirming linearity, we used linear random- and fixed-effects regression models
to assess associations between number of years lived through downturns at 55—

64 years of age and level and change in cognitive function at 65+ years.

Mean cognitive function at 65+ years of age. In random-effects models, we
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regressed individual cognitive scores at 65+ years of age on the number of years
spent in a downturn at 55-64 years. State economic conditions provide a natural
experiment to examine the impact of downturns because they are often
unpredictable and independent of individual characteristics. To control for
systematic differences between states and secular changes in cognitive function,
models included state- and cohort-fixed-effects. State-fixed-effects control for
unmeasured time-invariant differences between states. Models use only variation
between individuals born in different years in the same state for estimation.
Estimates can be interpreted as the impact of an additional year lived in a
recession at 55-64 years of age on mean cognitive function at 65+ years,
controlling for differences by state of birth, year of birth, and secular trends over
time. Models additionally included age, gender, race and ethnicity, and marital

status as controls.

The model can be written as:
Vie = U+ B1 Xt + ByStateg + f3Year of Birth; + f,Downturns; + €;; (2)

Where y;; is the cognition measure at 65+ years of age of person i in year t, u is
the average cognition score for the entire sample, X;; is a vector of individual-
level characteristics (age, sex, racelethnicity, and marital status), Stateg is a
fixed-effect for state of residence, Year of Birth; is a fixed-effect for year of birth,
and Downturns; is an index of the number of downturns at 55-64 years of age.

&;¢ 1S an individual-specific error term.
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In addition, we also include a set of models which include interactions
between the number of downturns at 55-64 years of age and age, sex,
race/ethnicity, marital and labor force status at 54 years of age, as well as main

career occupation.

Cognitive decline at 65+ years of age. We used individual fixed-effects models to
assess the relationship between number of years lived through a downturn at
55—-64 years of age and cognitive decline at 65+ years. We assessed differences
in age-related decline in cognitive function by introducing an interaction term
between number of years lived through a downturn at 55-64 years of age and
age. Estimates can be interpreted as the difference in the age-related change in
cognition after the age of 65 years between individuals exposed to a different

numbers of years in a downturn at 55-64 years of age.

The model can be written as:
Yie = Ui + b1 X + frAge; * Downturns; + & (2)

Where y;; is the cognition measure at 65+ years of age of person iin year t, u; is
an individual fixed-effect that controls for all time-invariant heterogeneity, and X;;
is a vector of time-variant controls (including marital status and age). Age;; *
Downturns; is an interaction between age and the number of downturns at 55—
64 years of age, which captures the consequences of recessions in the
preretirement years on age-related cognitive decline.

Standard errors were clustered on the state-level in all models.
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RESULTS

Mean age was 67 years (Appendix Ill). A total of 56% of respondents were
female, 14% black, 2% Hispanic, and almost three quarters were married.
Respondents had on average 12 years of schooling and 60% were working at
the age of 54 years. On average, respondents experienced 2.6 years in a

downturn at 55—-64 years of age.

Mean Cognitive Function at 65+ Years of Age

Table 1 shows the results of the random-effects models assessing the
associations between cognitive functioning and the number of downturns at 55—
64 years of age. Older age was associated with lower mental and total cognitive
scores. Lower education, male gender, black race, Hispanic origin, and non-
marriage (separated or divorced, widowed or never married) were each
independently associated with lower cognitive functioning.

Number of years spent in a recession at 55-64 years of age was
associated with lower cognitive function at 65+ years (Table 1). Compared to
respondents who experienced one or less years in a downturn at 55-64 years of
age, respondents who lived through two (b=-0.09, 95%CI [-0.17, —0.02]), three
(b=-0.17, 95%CI [-0.29, —0.06]), four (b=-0.14, 95%CI [-0.25, —-0.02]), or five

years (b=-0.22, 95%CI [-0.38, —0.06]) of downturn had significantly lower
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cognitive functioning scores at age 65 years and above.
Figure 1 shows predicted means for cognitive functioning scores at 65+
years of age according to the number of downturns experienced at 55-64 years

of age derived from the model shown in Table 1.

Heterogeneity

We also assessed interactions between the number of downturns at 55—
64 years of age with labor force status at 54 years, education, race, and gender.
As predicted means presented in Figure 2 show, downturns were only associated
with reduced cognitive function among whites, but not blacks or Hispanics (Panel
A). For both men and women, downturns were negatively associated with
cognitive functioning (Panel B). Furthermore, downturns around retirement age
were only associated with lower cognitive function among individuals out of the
labor force at 54 years of age, but not among individuals working at the same
age (Figure 3, Panel A). Finally, downturns at 54-65 years of age were
associated with lower cognitive functioning among individuals with higher and
lower education (Figure 3, Panel B). Effects of downturns did not systematically

differ according to marital status or main career occupation (Appendix V).

Cognitive Decline at 65+ Years of Age

As indicated by the interactions between downturns and age, years in a downturn
at 55-64 years of age were not associated with age-related cognitive changes

beyond 65 years (Table 2). Estimating the model using random-effects equally
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shows no significant interaction between downturns and age.

Downturns, Timing of Retirement and the Role of Social Networks

We also investigated whether the probability of retiring early might offer a
potential mechanism for the impact of downturns on cognition (before 65 years).
Results in Figure 4 (Panel A) suggest that experiencing more years in downturn
at 55-64 years of age was associated with lower probability of retiring before 65
years, albeit these estimates were not statistically significant. More years in
downturn at 55-64 years of age were associated with a higher probability of
retiring early among those who were not employed at 54 years, but not for
employed workers (Panel B). This association did not significantly differ by
educational level (Panel C) (Appendix V). We also assessed whether social
networks may mitigate the adverse effect of downturns, finding that negative
effect of downturns at 55-64 years of age appears to be particularly pronounced
among individuals not involved in either volunteering or helping friends at 65+

years (Appendix VI).

DISCUSSION

Based on a nationally representative sample of older Americans, we found that

the number of years spent in a downturn around retirement age is negatively
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associated with cognitive function at 65 years and older. These adverse
consequences of downturns on cognition may result from a combination of
increased stress, losses in career identity, or material resources among workers
who have to retire later in order to compensate for losses in retirement savings
on the one hand; and reduced opportunities to uphold cognitive function through
workplace participation among discouraged workers who withdraw from the labor
force on the other hand. In contrast to the negative association between
downturns and levels of cognitive function at 65 years and above, we found no
evidence that exposure to downturns in the years around retirement was
associated with rates of cognitive decline.

Our findings are in line with previous studies showing that downturns
experienced around birth can have long-lasting negative consequences on
cognitive function (Doblhammer et al., 2013; van den Berg, Deeg, Lindeboom, &
Portrait, 2010). While studies conceptualize birth as a sensitive period during
which exposure to negative economic shocks can have long-lasting
consequences for later life health due to fetal under nutrition (van den Berg et al.,
2010), our findings suggest that later periods can also have long-lasting
consequences for cognitive function. A possible differentiation is that while
exposure to economic adversity earlier in life might affect the early development
of cortical networks or regions underlying the formation of cognitive abilities, late-
life exposure to economic adversity may be crucial at an age in which reduced
engagement in cognitively stimulating activities may accelerate cognitive aging

by affecting neurodegenerative or cerebrovascular disease.
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Our results echo earlier findings from a cross-sectional study suggesting
that recessions experienced during midlife (25-49 years) have negative
consequences on cognition after the age of 50 years among European men and
women (Leist et al., 2013). While in the latter study the negative association
between recessions and cognitive function was particularly pronounced for
women, we found no evidence that the association between recessions at 55-64
years of age and cognitive function differed between men and women in the US.
A potential explanation for this difference between Europe and the US may be
the stronger labor market attachment of women in the US compared to their
European counterparts. While we expected men to be more affected by
downturns due to a higher propensity to work in manufacturing and construction,
we found no differences according to gender. A potential explanation may be
couples’ joint decision-making regarding labor supply (Butt, Barton, & Oala,
2012), as well as within-household spillover effects of stress (Larson, Wilson, &
Beley, 1994).

Our results suggest that individuals out of work at 54 years of age are
particularly vulnerable. For this group, recessions experienced at 55-64 years of
age were associated with a higher likelihood of retiring early. Previous studies
suggest that early retirement is associated with decreased cognitive functioning
(Bonsang et al., 2012), as it decreases opportunities to engage in cognitively
stimulating tasks. Looking at the characteristics of those individuals not working
at 54 years of age we find that this group was primarily female (71%) and unlikely

to re-enter the labor force. Hence, only around 6% of this group became
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employed at 55-64 years of age. Those out of work at 54 years of age may be a
particularly vulnerable group. In the final stages of their careers, women in
particular may be discouraged by downturns to re-enter employment; they may
retire early, which may in turn reduce financial well-being and engagement in
cognitively stimulating activities.

Although, judging by the interactions, downturns at 55-64 years of age
would seem to be unrelated to long-term cognitive functioning among individuals
employed at 54 years of age, this does not imply that experiencing job loss at
55-64 years of age as a result of a downturn is unrelated to cognitive functioning.
Rather, it is possible that the probable adverse effect of job loss on cognition is
outweighed by the absence of such an effect in the working population.
Investigating differences in the effects of downturns on long-term cognitive
functioning is considerably complicated by the lack of prospective information on
labor force status at 55-64 years of age for most of our sample and the
circumstance that unemployment may be both a cause as well as a consequence
of (lower) cognitive abilities. However, given the evidence showing that, on the
one hand downturns increase the risk of job loss as well as involuntary
retirement, as well as the large number of studies showing far-reaching negative
psychosocial, health, as well as material effects of unemployment on the other
hand (Gallo et al., 2006; Noelke & Avendano, 2015; Noelke & Beckfield, 2014), it
seems likely that individuals experiencing unemployment are particularly

vulnerable to suffer declines in cognitive functioning.
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Although previous evidence suggests that members of minorities carry the
largest burden with regard to the short-term health effects of downturns due to
their higher representation in jobs most affected by the business cycle, e.g.,
manufacturing and construction (Hoynes et al., 2012), we find that the negative
effects of downturns only seem to occur among whites. While there are no
systematic differences in the percentage working at 54 years of age, average
retirement age or labor market status around 55-64 years of age according to
race in our sample, blacks or Hispanics are significantly more likely to work in
production or manufacturing jobs. Although we lack an explanation for the
absence of an effect of downturns among blacks and Hispanics, the coefficients
for the interaction between downturns and blacks, although insignificant, are all
negative and generally greater than for whites. A potential explanation may be
that we lack statistical power to detect a significant effect given the relatively
small number of blacks and Hispanics in the sample.

We found a consistent association between downturns around retirement
age on cognitive function, but not between recessions and rates of cognitive
decline. A potential explanation is that differences in cognitive function in later life
arise primarily from differences in peak cognitive performance achieved earlier in
life and less from late-life declines (Karlamangla et al., 2009). A similar
explanation has been offered for the weak association between educational
attainment and rates of cognitive decline (Karlamangla et al., 2009). Alternatively,
the consequences of a downturn on cognitive function may arise from short-term,

but long-lasting events during ages from 55 to 64 years, rather than from
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consequences of cognitive decline beyond 65 years of age. Looking empirically
at the short-term effects of downturns at 55-64 years of age on cognition at the
same ages by using a smaller sub-sample, we only found a significant negative
effect of downturns at t-2, but not for downturns in the same (t) or the preceding
year (t-1) (Appendix VII). While this supports the above view, judging by the
regression coefficients, the estimated short-term effect is considerably smaller
than the long-term effect, suggesting that there exists a process leading to
increasing disadvantage over time (Dannefer, 2003; Ferraro, Shippee, & Schafer,
20009).

The finding that recessions during later life can have significant negative
effects on cognition has important policy-implications. Hence, while the latter
does not directly conflict with the argument that early-childhood investments are
very important (Heckman, 2006), they also suggest that late-life experiences can
also have sizable effects on an important dimension of human capital. The fact
that macroeconomic shocks and their consequences are amenable to policy-
interventions highlights the potential of the latter in helping to preserve cognition
among older individuals and prevent an acceleration of cumulative disadvantage
processes (Dannefer, 2003) due to differential vulnerability to economic shocks.
Although no evidence exists on specific policies in potentially mitigating adverse
effects of downturns on cognitive functioning, policies including short-time
compensation, marginal employment subsidies, public employment services,
training, and work-incentives programs are generally acknowledged to reduce

layoffs and increase re-employment (OECD, 2010). Furthermore, active labor

24



market programs and more generous unemployment insurance benefits have
been shown to have protective effects on health during downturns (Cylus,
Glymour, & Avendano, 2015; Stuckler, Basu, Suhrcke, Coutts, & McKee, 2009)
and plausibly also cognitive functioning by reducing stress as a result financial
difficulties. Finally, policies to mitigate adverse effects of non-employment during
downturns could include tax reductions for voluntary work or work in charitable

organizations, as it exists for example in Germany.

Limitations

Strengths of this study include longitudinal assessments, use of fixed-effect
models to control for time-invariant confounders at both state- and individual-
level; and availability of a number of control variables, including fixed birth and
period effects. In particular, the circumstance that individuals have no direct
influence on the state of the economy, other than migration, represents a quasi-
experimental design which is able to overcome potential biases associated with
purely observational studies which have assessed the association between
adverse work-related events and cognitive function.

Yet, some limitations should be considered. Information on downturns at
55-64 years of age was assigned according to state of residence at first
assessment. If healthier workers are more likely to change state of residence as
result of poor economic prospects, this would upwardly bias estimates of the
impact of recessions. However, we did not find empirical evidence suggesting

that downturns are significantly related to inter-state mobility at 55-64 years of
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age (Appendix VIII). While we control for year and state of birth, cohorts
experiencing a different number of years of downturns around retirement age
may also share other unobserved characteristics. However, our study exploited
state-to-state variations in severity of economic downturns, thus partially
controlling for country-wide recessions affecting the entire US. Estimates of
impact of a downturn on cognitive change may be influenced by practice and
learning effects (Rabbitt, Diggle, Smith, Holland, & Mc Innes, 2001). However, to
the extent that these do not differ for cohorts experiencing different years in a
downturn, this bias is unlikely to fully explain our results. While the identification
of downturns based on cyclical variations in the economy does not fully capture
differences in severity of unemployment, estimates using average unemployment
rates lead to substantially similar conclusions (Appendix IX). Although the sub-
group analyses and related studies provide important clues regarding the
mechanisms linking downturns and cognition, we acknowledge that we are not
able to provide a more definite answer to the question regarding what exactly
explains this relationship. While the latter is complicated not only by the
complexity of the relationship between macroeconomic conditions and cognition
but also issues of reverse causality, our findings should serve as a starting point

to further investigate exactly why and how downturns negatively affect cognition.

Conclusions

Individuals experiencing more years in a downturn in the decade preceding

expected retirement age have poorer cognitive function after 65 years of age
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than individuals experiencing more favorable economic conditions. Policies and
preventive strategies alleviating negative consequences of collective and
individual trauma associated with downturns on older workers, including job loss
and financial distress, may preserve cognitive skills after retirement. In particular,
helping older workers out of work to regain employment or postpone retirement
may be beneficial to uphold cognitive function. Similarly, interventions increasing
engagement in cognitively stimulating activities such as volunteering or other
forms of social participation, may increase or preserve cognitive function and

independent living well beyond retirement.
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Table 1. Random-Effects Model:

Effects of Downturns in the Preretirement Years on Cognitive Functioning at 65+ Years of Age, United States, 1992—

2010
Outcome Cognitive Functioning Score
Coeff. 95% CI

Downturns (ages 55—-64): 0—1 years (ref.)

Downturns: 2 years -0.09 -0.17, -0.02

Downturns: 3 years -0.17 -0.29, -0.06

Downturns: 4 years -0.14 -0.25, -0.02

Downturns: 5 or more years -0.22 -0.38, -0.06
Age (over 65) -0.06 -0.10, -0.02
Years of Education 0.32 0.30, 0.34
Male (ref.)

Female -0.28 -0.35, -0.21
White (ref.)

Black -1.70 -1.85, -1.55

Hispanic -0.78 -1.15, -0.42
Married (ref.)

Separated/Divorced -0.17 -0.28, -0.05

Widowed -0.09 -0.15, -0.03

Never Married -0.19 -0.37,-0.01
Intercept 9.57 9.13, 10.01
RMSE 1.44
N 56,997
Individuals 13,577

Abbreviations: N, number of observations; Coeff., unstandardized regression coefficient; 95% CI, confidence interval;
RMSE, root-mean-square deviation.

Note. The table shows the results of a random-effects model (see Equation 1). Model controls for interview year,
state-fixed-effects, and birth cohort. Standard errors clustered at state-level.



Table 2. Fixed-Effects Model:
Effects of Downturns in the Preretirement Years on Age-Related Changes in Cognitive Functioning
at 65+ Years of Age, United States, 1992-2010

Outcome Cognitive Functioning Score
Coeff. 95% CI

Downturns (ages 55-64): 0-1 years (ref.)

Downturns: 2 years * age -0.01 -0.02, 0.01

Downturns: 3 years * age 0.00 -0.01, 0.02

Downturns: 4 years * age 0.01 -0.01, 0.03

Downturns: 5 or more years * age 0.01 -0.01, 0.03
Age (over 65) -0.15 -0.19, -0.12
Married (ref.)

Separated/Divorced -0.12 -0.28, 0.03

Widowed -0.03 -0.11, 0.05

Never Married -0.33 -0.66, 0.00
RMSE 1.26
N 56,997
Individuals 13,577

Abbreviations: N, number of observations; Coeff., unstandardized regression coefficient; 95% CI, confidence
interval; RMSE, root-mean-square deviation.

Note. The table shows the results of a fixed-effects model (see Equation 2). The term downturns*age refers to
the effect of age-related cognitive decline at 65+ years (see term Age;; * Downturnss; in Equation 2). Baseline
category is 0—1 years of downturn. Standard errors clustered at state-level.



