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Abstract

Something about being poor makes people fat. Though there are many possible explanations
for the income-body weight gradient, we investigate a promising but little-studied hypothesis: that
changes in body weight can—at least in part—be explained as an optimal response to economic
insecurity. We use data on working-age men from the 1979 National Longitudinal Survey of
Youth (NLSY79) to identify the effects of various measures of economic insecurity on weight
gain. We find in particular that over the 12-year period between 1988 and 2000, the average man
gained about 21 pounds. A one percentage point (0.01) increase in the probability of becoming
unemployed causes weight gain over this period to increase by about 0.6 pounds, and each realized
50% drop in annual income results in an increase of about 5 pounds. The mechanism also appears
to work in reverse, with health insurance and intrafamily transfers protecting against weight gain.
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Worries go down better with soup than without.
--Jewish proverb

1. INTRODUCTION

Everyone knows why people gain weight: They eat too much. Or exercise too
little. Or lack self-control. Or live in a world of abundant, low-cost calories. Or
maybe it just runs in the family.

That body weight is a function of a multitude of economic decisions—that 1is,
decisions involving market transactions either directly (via the purchase of food,
or labor-saving devices, or athletic club memberships) or indirectly (via the
allocation of scarce leisure time to physical exertion or the preparation of
nutritious meals)—is beyond dispute. But as an economic decision problem,
weight gain is intriguing because economic explanations must compete with (or
be reconciled with) explicitly non-economic explanations from other fields, from
psychology and sociology to nutrition science and even molecular genetics. In this
article we focus on a particular purported cause of weight gain—economic
insecurity—which is both related to popular theories from psychology and
consistent with theory and evidence from behavioral biology.

Economic insecurity—defined, roughly speaking, as the risk of catastrophic
income loss faced by an individual or household—has not received much
attention as an independent cause of obesity from economists or public health
advocates.!  But viewed from the perspective of behavioral biology, the
motivation for a relationship between insecurity and body fat is obvious: the
reason humans and other animals evolved the ability to store body fat is
presumably because it was necessary to survive periodic food shortages. The
evidence for this is surprisingly strong. It has been demonstrated again and again,
for instance, that animals in natural environments face very real periodic
starvation risk, and that such risk is a strong predictor of fattening behavior (e.g.,
Ekman and Lilliendahl 1993, Shively and Wallace 2001). It therefore seems
reasonable to ask whether weight gain in humans might be—at least in part—the
manifestation of an “optimal fattening” response to economic insecurity.

An obvious objection to this hypothesis is that in the modern world, the
necessity of precautionary fattening is ameliorated (perhaps completely) by the

" A notable exception is to be found in a case study (Dietz 1995) of a young girl whose mother
reported a monthly cycle of feast and famine (evidently induced by the manner in which food
stamps and other social services payments were dispersed). The author conjectured that the girl’s
obesity might be a biologically induced response to periodic food shortage. This purported
relationship between food stamp distribution dates and dietary intake has since been confirmed
empirically (Wilde and Ranney 2000, Wilde and Andrews 2000).
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existence of risk-free financial instruments. But while it could be argued that for
many people a savings account is not a viable option (because, for example,
deposits might be subject to confiscation by creditors, or social service agencies,
or even family members), there is a more fundamental reason to expect body fat
to be sensitive to economic circumstance: if our hypothesis is correct, the
mechanisms by which economic insecurity generates weight gains are likely to be
deeply rooted in psychological and neuroendocrine systems.2 That is to say, if in
human evolutionary history it happened to be advantageous in a particular
situation to build up energy reserves (as body fat), this likely would have been
accomplished via a subtle shift in the complex mix of hormones and other
biochemical signals that govern hunger, satiety, and metabolic efficiency in
humans.” Translating this into economic theory is straightforward: if economic
insecurity causes weight gain—either as an optimal response or as an
evolutionary vestige'—then it will do so by effectively inducing a shift in
consumer preferences. This article can thus be viewed as a test of a theory of
endogenous preferences.

In the pages that follow, we briefly review previous studies of obesity, report
the results of new empirical tests of our “economic insecurity” hypothesis, and
discuss some implications for consumer welfare and public policy.

2. BACKGROUND

Cross-sectional analyses of the demography of body weight in the developed
world have repeatedly shown that obesity and overweight status
disproportionately affect the poor (e.g., Chang and Lauderdale 2005).” There are
a number of plausible explanations for this, with causation potentially running in
either direction: Higher body weights may lead to lower wages, either directly
(via effects on productivity)6 or indirectly (via employment discrimination).’
Weight and income may be negatively correlated due to unobserved personal
characteristics such as self-discipline or impulsivity (Cutler ef al. 2003). And

2 See Tooby and Cosmides (2008) for a discussion of the role of emotional responses to
environmental cues in human evolutionary history.

? See Smith (2009) for a review of the biomedical literature relating to energy homeostasis in
humans.

* The potential for such an “evolutionary mismatch” generated by rapid technological change has
been emphasized by Smith (2004), Dasgupta and Maskin (2005), and Smith and Tasnédi (2007).

> The few attempts in the literature at estimating the causal effect of income on body weight have
been largely inconclusive, but suggest a relatively small effect—on the order of one pound of body
weight per $1000 in annual income (Schmeiser 2009, Cawley et al. 2008).

6 See, e.g., Gates et al. 2008.

7 See, e.g., Cawley 2004.
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there might be pure income effects on economic decisions about health,® physical
activity, and food consumption.’

But this coincidence of poverty with obesity is intriguing, in part, because—
the aforementioned explanations notwithstanding—economic theory would seem
to predict just the opposite. One thing about weight loss that everyone seems to
agree on is that eating well and being physically active take time: it takes much
less time to eat calorie-intensive fast food, for instance, than it does to consume
freshly prepared meals, and it takes less time to travel by car than on foot. And if
“being thin” is a time-intensive good, then we should expect those with the
highest opportunity cost of time—i.e., those with high wages—to choose less of
it."” Moreover, this “time cost” theory of obesity has been borne out empirically,
as a number of studies by economists have provided indirect evidence that the
time cost of weight gain has driven the increase in obesity observed in recent
decades: Cutler et al. (2003), for instance, emphasize the role of food processing
technologies in reducing the time cost of food preparation; Lakdawalla and
Philipson (2002) argue that Americans have gained weight in part because the
workplace has become more sedentary; and Chou et al. (2004) point to the
increasing prevalence of fast food restaurants as a key determinant of the
observed trend.

2.1. TWO INCOME EFFECTS

It is possible, of course, that the opportunity cost of time does cause body weight
to rise with income, while another income-related phenomenon works in the
opposite direction. This brings us to the distinction between income and income
security. As noted above, the primary biological function of body fat is its role as
a form of precautionary savings. This would seem to suggest that in an optimal
fattening framework, body fat should increase with both the level of currently
available resources and with the variability of expected future resources.”’ In
other words, it might be that the poor tend to be fat not because they have low
income, but because they are at greater risk of becoming destitute. This

¥ A number of authors report a strong positive relationship between income and various measures
of good health (see, e.g., Marmot et al. 1991, Case et al. 2002, or Deaton 2002). Sapolsky (2005)
argues that physiologic responses to economic distress could plausibly generate many of the
observed income-related health disparities.

’ Reed et al. (2005), for instance, find positive income elasticities across a number of food
purchase categories. Drewnowski (2004) argues that low-income households choose foods of low
nutritional value in part because such foods are the most cost-effective source of calories.

' The direction of this effect is of course theoretically ambiguous (because income effects may
dominate substitution effects), but it is nevertheless commonly assumed that the net effect of price
variation is negative in most settings, including the economic analysis of obesity.

" For a formal model of consumer behavior in which a “preference for body fat” arises
endogenously in the presence of income uncertainty, see Barnes and Smith (2009).
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distinction is an important one because it leads directly to two testable
hypotheses: i) an exogenous increase (decrease) in the probability of catastrophic
income loss should result in a proportional increase (decrease) in body weight;
while ii) an exogenous decrease (increase) in income level should result in a
proportional decrease (increase) in body weight.

2.2. A RATIONAL PSYCHOLOGY OF WEIGHT GAIN

In addition to offering a fresh explanation for the negative association between
income and body weight, we believe that a putative causal relationship between
economic insecurity and body weight is worthy of further study for two reasons.
First of all, as noted above, it has the appeal of a normative theory when viewed
from the perspective of behavioral biology, and the rich literature in the realm of
animal fattening overlaps with parallel studies of human obesity in intriguing
ways.'>  And while caution should always be exercised when applying a
naturalistic model to human behavior, it is widely accepted that modern obesity is
somehow related to the fact that much of human evolutionary history has been
characterized by caloric scarcity.

But perhaps more importantly, our hypothesis about the relationship between
economic stressors and weight gain is consistent with what is known about the
psychology of exercise and diet. Nutritionists, for instance, often refer to “stress-
induced eating” and “comfort foods” when exploring the personal reasons for
excessive body weight (Greeno and Wing 1994, Dallman et al. 2003). And
certain types of depression—notably seasonal disorders triggered by annual
fluctuations in the length of the day—are associated with weight gain, in ways
that mimic the behavior of animals faced with imminent starvation (Madden et al.
1996)."

There is also the ubiquitous “self-control problem” suffered by just about
anyone who has attempted to lose weight. Self-control is typically modeled in
economics as a time inconsistency problem, in which the decision-maker applies a
declining rate of discount to future outcomes (e.g., Laibson 1997), and as a result
perpetually makes choices that seem (in retrospect) to be regrettable and contrary
to his long term well-being. This, of course, is exactly how one might describe
the behavior of an individual who anticipates a negative income shock that never
arrives: he would experience perpetual regret at his over-reaction to perceived

"2 To note but one area in which this is true, nearly every gene and molecular signal known to
govern energy homeostasis and metabolism in mice has been shown to have a homologous
counterpart in humans (Barsh et al. 2000).

" More generally, Das e al. (2009) review survey data on mental health and socioeconomic
characteristics from five developing countries, and conclude that household-level “economic
shocks” induced by illness or unemployment have a greater impact on mental health than poverty.
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risk.!*1 Ina sense, then, the empirical results we report below constitute a test of

an endogenous theory of self-control.

An important clarification is in order at the outset. Our aim is to measure the
extent to which economic insecurity causes weight gain. While our estimation
strategy attempts to control for the problems of reverse causation, unobservable
personal characteristics, and income effects discussed above, our analysis will not
(due to limitations in the data we employ) allow us to distinguish between
intermediate mechanisms via which weight gain might occur. It might be, for
instance, that the economically insecure react to economic stressors (or lack
thereof) by altering either the quantity or the quality of their diet. Or it might be
that economic insecurity makes people depressed and therefore inactive. Or it
might be that the psychology of economic insecurity simply induces a lower
metabolic rate in those who experience it. Distinguishing between these
alternatives is a question we leave for future research.

3. EMPIRICAL APPROACH

Our analysis employs individual-level data from the National Longitudinal
Survey of Youth, 1979 Cohort (NLSY79). The NLSY79 is a longitudinal survey
that follows individuals belonging to a single cohort (born 1957-1964) over time.
The longitudinal nature of this survey allows us to examine the relationship
between changes in body weight over a 12-year period (ending in 2000) and one’s
personal experience with economic insecurity. We expect that the primary
determinants of weight change over this period will include both the respondent’s
current (year 2000) circumstance (marital status, income, education, etc.) and his
subjective beliefs about the probability of catastrophic income loss. Thus the
inclusion of historical information in our suite of explanatory variables is
motivated not by an explicitly dynamic theory of weight gain,16 but rather by a

4 See Sozou (1998), Dasgupta and Maskin (2005), and Barnes and Smith (2009) for formal
theories of self-control consistent with this discussion. Zhang and Rashad (2008) provide
evidence of an empirical relationship between obesity and time inconsistency.

'> A natural corollary to this observation is that if the risk is real, apparent time inconsistencies
need not be indicative of a self-control problem. A surprisingly high proportion of U.S.
households do appear to suffer more from risk than from lack of self-control: some 11.2% report
being “food insecure,” defined as being (at least) occasionally worried about having enough
money to buy food (Nord et al. 2004). A number of authors have reported positive associations
between food insecurity and overweight status in women (Olson 1999, Townsend et al. 2001,
Basiotis and Lino 2002, Gibson 2003, Wilde and Peterman 2006).

' A dynamic specification might be called for, for instance, if many months or years were
required to adjust one’s weight to a new optimal level, or if the long-term health impacts of weight
gain were an important determinant of body weight. Since we focus instead on the effects of
prospective (and potentially imminent) income loss, dynamic effects—if empirically important—
could affect the error structure in Equation (1). We believe it unlikely that dynamic effects are
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desire to capture variation in perceived financial or economic insecurity. Our
specifications are thus of the form

Wagoo,i5 = Wioss,ij@ + Xoooo,ii8 + Siyy +nj + 045 (1)

where Wy; 1is individual i’s vveight17 in year f, X0, 1S a vector of individual
i ’s personal characteristics in the year 2000, and S;; is a proxy for individual i ’s
subjective beliefs about his personal economic security. 7; represents a state or
regional fixed effect, and o;; is a disturbance term. Robust standard errors are
adjusted for an arbitrary within-state correlation pattern because many of the
instruments are measured at the state level."®

Our primary concern with this specification is the potential for bias induced
by the related problems of reverse causation and unobserved personal
characteristics (that could be correlated with both body weight and S;;). We
would like to use an individual’s employment history, for instance, as a proxy for
his beliefs about the probability of unexpected job loss. But if heavier people are
more likely to become unemployed (after controlling for beliefs about risk), or if
there are unobserved characteristics common to both weight and unemployment,
then estimation of (1) by ordinary least squares (OLS) will generate upward-
biased estimates of - .

This problem is partly (but not completely) ameliorated by the fact that we
include weight in 1988 as a control variable. This is equivalent to controlling
directly for unobservable permanent and pre-1988 personal characteristics
(including genetic endowment, childhood experience, and early employment and
educational history) that might affect weight. But in considering the effect on
body weight of life events that occurred after 1988, we still must take care to
measure only those events that are arguably exogenous. In considering an
individual report of job loss, for example, the loss may be due to (i) unobserved
personal characteristics (e.g., personality traits—Ilike self-discipline—associated
with both poor performance on the job and weight), or (ii) weight-related
employment discrimination on the part of the employer, or (iii) a downturn in the
local economy. Because we are interested in whether (and to what extent) events

important, however, because the barriers to rapid weight gain/loss appear to be more
psychological than physiological (in other words, there is no physical reason the human central
nervous system couldn’t accommodate rapid changes in weight), and because the long-term health
effects of excessive body weight are unlikely to have been important in the pre-industrial world in
which humans evolved.

7 We examine weight controlling for height and height squared rather than body mass index
(BMI) both to allow for an easier interpretation of our results and because this is a more flexible
specification than BMI. Using BMI instead of weight (controlling for height) produces similar
results (available from the authors upon request).

'8 In practice, this was implemented using Stata’s cluster command, with clustering by state.
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like job loss cause weight gain, we would like to exclude events of the first two
types from our analysis.

For this reason, we employ an instrumental variables (IV) estimation
strategy, in which our proxy for economic insecurity is first regressed on observed
personal characteristics and exogenous state- or metropolitan statistical area
(MSA)-level instruments. In the second stage, body weight is regressed on a
vector of personal characteristics and the predicted values of our proxy for
economic insecurity from the first stage. This is, of course, the statistical
equivalent of using randomized controls in medical research.

To ensure that our instruments will not be correlated with unobserved
personal characteristics, we use primarily state-level variables for this purpose,
and whenever possible we have chosen policy variables set by state legislatures.
Our instruments are as follows: To identify the effect of economic insecurity, we
use the series of annual BLS unemployment rates in the geographic areas where
the individual resided between 1988 and 2000." For various measures of
fluctuations in annual household income, we also construct state-level averages
and median values directly from the NLSY79 data (pooling both men and
women). For health insurance, we use a vector of indicators of state-level
regulations of the individual and small-group markets for health insurance that
have been shown to influence health insurance prices.*’

In order to be valid instruments, these state-level variables must be (i)
strongly related to the endogenous variables of interest, and (ii) validly excluded,
in the sense that the state-level variables are uncorrelated with the error term in
the second stage. We report tests of the strength of our instruments in Section 5,
below.

Are these state economic variables exogenous? The policy instruments for
health insurance are, from a theoretical standpoint, most likely to be valid—it is
unlikely that insurance regulations are set based upon individuals’ body weights.
The other instruments are state aggregates (averages or medians). These
instruments are only valid if they largely capture state-level economic conditions
and are not driven by average omitted characteristics. For example, suppose
“laziness” is an omitted characteristic correlated with the likelihood that an
individual experiences both an income drop and weight gain. If the state average
for income drops is high because many people in that state are lazy, this approach
will not resolve the identification problem. If the average number of income
drops is more reflective of overall state economic conditions, then this instrument
is more likely to be valid. We therefore urge more caution in interpreting these

" These are either the unemployment rate in the MSA or the unemployment rate associated with
the rural parts of the state, depending on where the individual lived in each year.

0 See Congdon ef al. (2005) for evidence of the connection between state regulations and health
insurance prices.
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results than with the results for health insurance, for example, where the
instrument is more clearly exogenous. In general, to the extent that the IV results
are biased due to this source of endogeneity, we expect the direction of bias to be
the same as in the OLS estimates.

Finally, are the state and MSA-level economic variables validly excluded?
Again, this is most clearly the case for the insurance regulation variables: it is
unlikely that public policies such as these would affect individual weight other
than through their effects on health insurance status. However, previous
research—most notably Ruhm (2000, 2005)—has examined the direct effect of
regional economic variables on individual weight. This literature, however, does
not posit a separate effect of regional economic conditions independent of
individual economic status, but rather implies area unemployment rates matter
because they affect individual unemployment and therefore the individual time
and resource constraints that can affect body weight. We report tests of over-
identifying restrictions (Hansen J-statistics) that examine the exogeneity of the
area economic conditions in Section 5, below.

Because many of our equations are over-identified, we use the two-stage
Generalized Method of Moments (GMM) estimator in the IV analyses, as
described by White (1982) and Davidson and MacKinnon (1993, p. 599). The

GMM estimator is defined as B =(X'ZWZ'X)'X'ZWZ'y, where Z is the

matrix of instruments and W is the weighting matrix. When the equation is
exactly identified, W is the identity matrix. If the equation is over-identified, the
optimal weighting matrix (Hansen 1982) is the inverse of § = E[Z'QZ], where Q

is the covariance matrix of the structural disturbance process. In other words, S
is the covariance matrix of the moment conditions.

4. DATA

We focus on the years 1988-2000, when all participants are older than 23 and had
mostly completed their formal education. The longitudinal nature of the survey
allows for long-term measures of individual economic experience (like
unemployment in the past, as well as employment status at the time the survey
was administered), and it allows for an examination of individual weight changes
rather than simply differences in weight levels across individuals. The NLSY79
survey also includes data on other behaviors like smoking.

We exclude women from our analysis for three reasons. First, labor supply
decisions for men are more uniform than those of women, particularly as our
sample is ages 23-42, prime childbearing years. Second, body weight in women
may be partly related to fertility decisions, and these decisions are also likely to
be related to economic variables. Third, the economic security of women in the
NLSY79 cohort is more dependent on spousal income than it is for men, and
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spouse-level indicators of economic insecurity are not reported as
comprehensively in NLSY79 as the individual-level indicators we utilize.”'
However, it is important to note that because the analysis is specific to men,
caution should be used in extrapolating to the general population.

The analysis also uses a number of other state-level variables. These data
include unemployment rates and state health insurance regulations. Sources for
each of these variables are listed in Appendix I.

Our data include four different measures of income insecurity. The first is
the individual’s Bayesian posterior probability of unemployment.  This
probability was calculated from weekly data on employment status available in
NLSY79, based on a five-year (1996-2000) career horizon with prior distributions
generated from the full sample of NLSY79 men (see Appendix I for details).”
We hypothesize that individuals who face higher probabilities of future
unemployment (as measured by their past experience) will gain more weight.

The second measure of insecurity measures the number of (50% or greater)
drops in real annual household income that an individual experienced from 1988
to 2000. Our expectation is that individuals with more large year-to-year drops in
household income are likely to have higher perceived levels of economic
insecurity and thus we expect them to experience higher weight gains. Note that
this measure (along with the two to follow) is likely to be affected not only by an
individual’s employment history, but also by any changes in hours or wages, and
changes in other components of household income, such as spousal employment.

The third set of measures of insecurity proxy for the rate of change and
volatility implicit in the individual’s history of reported real annual income.
These measures are the slope and R? from linear regressions of family income on
a time trend, with a separate regression for each individual. The slope coefficient
of the regression (or ‘“Rate of Change”) gives the individual’s typical annual
increase in income from 1988 to 2000. This annual increase may measure
anticipated and predictable changes in income. The R? (or “Goodness of Fit”) is
a measure of deviations from a linear trend, and therefore how much uncertainty

an individual has faced. Individuals with low R?> will have experienced an

! Though we do not report them here, we did replicate the results presented in Tables II and IIT
below for females in the NLSY79 cohort. In general, the results for women are less consistent.
The effect of the probability of unemployment is similar to that for men, though—as might be
expected the standard errors are usually larger. Results for women without children are even more
imprecisely estimated due to the smaller sample size (only 471 women in the sample have no
children).

> The posteriors are based on a five year horizon because the median tenure with a given
employer is about four years for the NLSY sample (mean tenure is about six years). A five-year
window is therefore limited to a period over which the “hazard rate” associated with employment
status can be presumed to remain relatively constant.
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income stream that is either highly volatile or highly non-linear, and thus would
be likely to consider current (year 2000) and future income to be more at-risk.

The fourth measure of income insecurity is a proxy for the probability that
the individual’s 2000 household income will fall below the Department of Health
and Human Services poverty threshold.”> This measure is again constructed from
individual regressions of real family income on a time trend. This statistic takes
into account both the “rate of change” and “goodness of fit” factors discussed
above, but allows us to examine a more specific hypothesis about income
insecurity: that downside risk (and in particular, downside risk below a threshold
value) affects body weight differently than upside risk. We expect that
respondents facing a higher probability of poverty will gain more weight.24

We also have two measures of “safety nets” that could serve the purpose of
decreasing the risk of (or, alternatively, mitigating the effects of) catastrophic
income loss. The first is inheritance payments due to the death of a friend or
family member in 2000. This measure is arguably exogenous, because a friend or
relative’s death is presumably an exogenous event. We also examine health
insurance status as an indicator of greater economic security, with state
regulations that affect health insurance prices as the identifying instruments. We
expect these variables to have a negative effect on weight.

The means and standard deviations of all variables are reported in Tables I-A
and -B.* On average, men in our sample weighed 176.6 pounds in 1988, and
197.5 pounds in 2000 (for an average 12-year gain of 21 pounds). Table I-A
indicates that average (posterior) probability of unemployment in 2000 was 3.1%.
Individuals in our sample experienced on average 2.01 drops of 10% or more in
reported real annual income between 1988 and 2000, and the average R* from
individual-specific regressions of income on time was about 0.36, with a mean
probability of falling into poverty of 3%. On average, individuals received about
$2,200 in inheritance payments (non-recipients coded as zero). 83% of
individuals in our sample were covered by health insurance at the time of the
2000 survey.

> This is a simplified version of the federal poverty line. This threshold is used by a number of
g