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Abstract

We use panel data from the National Longitudinal Survey of Youth to investigate on-the-job
exercise and weight. For male workers, job-related exercise has causal effects on weight, but for
female workers, the effects seem primarily selective. A man who spends 18 years in the most
physical fitness-demanding occupation is about 25 pounds (14 percent) lighter than his peer in
the least demanding occupation. These effects are strongest for the heaviest quartile of men.
Conversely, a male worker spending 18 years in the most strength-demanding occupation is

about 28 pounds (15 percent) heavier than his counterpart in the least demanding job.
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I. Introduction

The well-documented rise in obesity has attracted a great deal of attention and generated
concern (Flegal et al. 1998; Flegal et al. 2002; Mokdad et al. 2000; Mokdad et al. 1999; Seidell
and Deerenberg 1994; Vanltallie 1996). From 1976 to 2001, the rate of obesity among US adults
more than doubled, from just below nine percent to more than twenty percent (Philipson and
Lakdawalla 2006).> While the most rapid growth in weight has occurred among those who are
the most overweight, weight growth has been observed throughout the weight distribution.
Figure 1 plots the 1976 and 2001 distributions of Body Mass Index (BMI), a measure of height-
adjusted weight, for US adults aged 18 to 65. Over this 25-year period, the 25", 50", and 75"
percentile values for BMI increased by 1.8, 2.2, and 2.8 units, respectively. The adverse health
consequences of these trends are well-understood. Obesity and overweight are substantial risk
factors for most of the high-prevalence, high-mortality diseases, including heart disease, cancer,
and diabetes (Tuomilehto et al. 2001; Wolf and Colditz 1998). Conversely, a healthy level of
muscle mass has a protective effect on health (cf, Kell et al. 2001).

Both the rapid growth in obesity and the associated concern for public health are relatively
new phenomena, but weight itself has been rising for more than a century. The period 1864-
1991 witnessed a greater than 15 percent increase in height-adjusted weight for middle-aged
adult males in the United States (Costa and Steckel 1995). While rising food consumption has
been emphasized as a contributor to rising weights (Putnam 2000; Putnam and Allshouse 1999;
Putnam et al. 2002), the historical record demonstrates that declining physical activity has played
an undeniable role. From 1944 to 1961, height-adjusted weight increased by about as much as it
did during the comparably long 1976 to 1994 “obesity boom” period, even though the supply of
calories remained constant or fell.> This historical perspective suggests the importance of
understanding the role played by exercise in weight determination, but it also points specifically
to the potential role of job-related exercise: the rise in developed country obesity may have been
driven in part by economic progress, which not only lowers the price of calories through

agricultural innovation, but also makes work more sedentary in the shift to a more skilled labor
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force (Philipson and Posner 1999). Historically, workers got paid to exercise through manual
labor. Because on-the-job exercise has become less common, many workers today must pay to
exercise, mainly in terms of foregone leisure.

On-the-job exercise is likely to have significant impacts on weight, because even small daily
changes in physical activity have large cumulative effects. For example, Hill et al. (2003) argue
that walking an additional 15 minutes per day would prevent weight gain in most of the US
population. Moreover, according to our data, occupations vary quite widely in the physical
demands they place on workers. Therefore, differences in occupation may induce substantial
variation in weight.

Clearly, however, differences in weight depend on differences both in jobs and in the
workers who choose to enter them. This makes it important to separate the causal effects of a
job from weight-based selection into jobs. Our empirical analysis suggests that causal effects
seem dominant for male workers, but that selection seems important for females. Remaining in
the most fitness-demanding occupations for 18 years leaves a male worker 3.5 BMI units lighter
than if he had spent that time in one of the least demanding occupations. This is approximately
equal to 11.2 kg of weight loss (24.7 pounds, or 14 percent of body weight) for a man of average
height. Quantile regression analysis suggests that these weight-loss effects are concentrated in
the top decile or quartile of the BMI distribution, where individuals are obese or significantly
overweight, and thus likely to benefit from weight reduction. On the other hand, jobs with
muscular requirements can encourage weight gain in the form of muscle-building. Spending 18
years in an occupation with the most physical strength demands raises BMI by about four units
for males, compared to an occupation at the bottom of the strength distribution. This is about
12.8 kg (28.2 pounds, or 15 percent) of weight gain. There is no detectable evidence that
selection plays a quantitatively significant role in these effects. Female workers, however, seem
to select into occupations according to their weight. From the very first year of labor force
participation, the weight of female workers differs systematically across occupational types.

Moreover, these baseline differences in weight actually diminish with exposure to the labor
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force. In light of both these facts, we cannot identify an effect of occupation on weight that
seems plausibly causal for females.

The paper may be briefly outlined as follows. In Section I1, we provide some background on
occupation and physical activity in the US, using data from the Dictionary of Occupational
Titles. Section Il presents the analysis of panel data on occupation and weight for male and
female workers from the National Longitudinal Survey of Youth (NLSY). In Section IV, we
estimate the relationship between occupational characteristics and body weight, and then
investigate the degree to which these effects are causal. Section V concludes.

Our paper relates to the significant economics literature on the relationship between health
and labor supply (cf, Bound et al. 1998; Smith and Willis 1999). In addition, Case and Deaton
(2003) have recently studied the impact of occupation on health throughout the life-cycle. They
argue that low-paid, manual work damages self-assessed health more than highly paid, skilled
work. We focus on a different causal mechanism from labor supply to health—namely body
weight—that may have quite different and possibly more complicated distributional
implications. This study also relates to the emerging economics literature focused on weight.
This literature has stressed technological change in the production of food and the incentive to
exercise as key determinants of historical growth in weight (Chou et al. 2004; Cutler et al. 2003;
Lakdawalla and Philipson 2002; Lakdawalla et al. 2005). Other relevant research has examined
the links among appearance, weight, and wages (Averett and Korenman 1996; Biddle and
Hamermesh 1998; Cawley 2004; Hamermesh and Biddle 1994). So far, however, economists
have spent less effort understanding the effects of job-related exercise on weight and the

implications of labor supply for the overall weight distribution in a population.®
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I1. Physical Activity, Occupation, and Weight

A. Measuring Physical Activity

We are interested in the empirical contribution of occupational exercise to the maintenance
of a healthy weight. However, the concept of “healthy weight” is complex, because different
kinds of weight gain have different impacts on health. People gain weight because they acquire
muscle, and they also gain weight when they lead sedentary lives that promote fatness. Weight
gain benefits health in the first case but harms it in the second. While it would be preferable to
have multi-dimensional measures of weight, these are not readily available in data sets with
detailed data on occupation.® Instead, we use multi-dimensional measures of job-related exercise
in an attempt to separate different kinds of weight gain. Throughout the analysis, we distinguish
between physical demands that promote agility and fitness, and strength requirements that
encourage muscle gain. We call the former “fitness demands” and the latter “strength demands.”
This is similar to the distinction drawn in the medical literature, which distinguishes between
muscle-building exercise, and exercise that increases endurance and agility (cf, Sinaki et al.
2004). The former is empirically associated with weight loss (cf, Sykes et al. 2004), while the
latter is associated with weight gain (cf, Abe et al. 2003).

The distinction between fitness-promoting and strength-building exercise is also relevant for
understanding the health impacts of exercise and weight. A wide variety of studies find that
weight-reducing exercise in our sense of fitness demands helps prevent chronic disease and
protect health. Randomized controlled trials suggest that such physical activity helps control
blood pressure (Appel et al. 2003), prevents the onset of diabetes (Gin et al. 2003; Knowler et al.
2002), controls diabetes-related morbidity (Maiorana et al. 2002), prevents coronary heart
disease (Thompson and Lim 2003), and improves functional capacity (Maiorana et al. 2001). An
emerging literature suggests also that muscle-building resistance exercise (as in strength

demands) benefits health (cf, Katzmarzyk and Craig 2002; Kell et al. 2001).
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B. Data on Occupational Characteristics

At the heart of this and the subsequent analysis is our measurement of job-related exercise.
The Dictionary of Occupational Titles (DOT), compiled and published by the Department of
Labor, contains a wealth of information about the characteristics of different occupations in the
US. Department of Labor analysts construct detailed occupational characteristics, based on field
work and their expert knowledge. First published in 1939, the DOT has been updated over time.
We use the revised 4™ edition, first published in 1991, and containing the result of updates by
Department of Labor analysts from 1981 to 1991, the period during which the NLSY cohort
entered the labor force.

The DOT is, literally, a dictionary of all occupations in the US. Each occupational
definition lists a title for the occupation, as well as a description of the occupation’s skill
requirements and demands. Among these listed demands are the job’s physical demands, which
we use in this study.

For each occupation,” the DOT reports on 20 physical demands. The first is a measure of
strength demands, which we use directly. This is an ordinal scale from one to five, corresponding
to: sedentary, light, medium, heavy, and very heavy. Since this is an ordinal measure, whose
changes do not have a clear quantitative interpretation, we convert it to a percentile. For each
worker, we compute his or her percentile in the sex-specific distribution of strength ratings, using
pooled data over the 1982-2000 NLSY waves. This we call the “strength demands percentile”
throughout the text. Later, we discuss the interpretation and testing of models that include a
percentile based on an ordinal measure.

Of the remaining 19 physical demands, 7 are related to physical agility or fitness.® We use
these to measure the “fitness” demands of a job. Specifically, the DOT reports on which of the
following physical tasks is required by the occupation: climbing, balancing, stooping, kneeling,

crouching, crawling, and reaching. We use the sum of the demands present as an index of
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“fitness demands.” Each occupation can be associated with anywhere from zero to seven fitness
demands.

Both strength and fitness demands might also be correlated with other job-specific factors
that affect weight. For example, individuals in physically demanding jobs might face more
structured work-days that permit less snacking, or may face musculoskeletal break-downs that
affect health and possibly also BMI.” Therefore, our results apply to the whole complex of
characteristics associated with physically demanding (or less demanding) jobs.

Figure 2 shows the distribution, by gender, of strength and fitness demands.? By way of
example, some common occupations with a strength demand rating of “sedentary” include:
accountants, managers and administrators, tabulation machine operators, and photographic
process workers. Some common occupations with a strength demand rating of medium include:
carpenters, automobile body repairmen, and plumbers. The only occupations rated heavy are:
carpet installers, plumber’s apprentices, and garbage collectors. For fitness demands, a few
representative sedentary occupations with no measured fitness demands are: labor relations
workers, and insurance agents/brokers/underwriters. A set of active occupations with three or
four demands are: marine scientists, athletic coaches, teachers, urban/regional planners,
carpenters, and construction laborers.

A casual look at the occupations above paints a rich and complex picture of how the
physical attributes of jobs vary. While one might think that physical activity is always higher in
less skilled jobs, this is not always the case. Of course, the examples do make clear that
education plays a role, and it seems to play even more of a role for strength demands than for
fitness demands. Among working men in the 2000 NLSY, college graduates were on average 39
percentile points below high school dropouts in the strength rating distribution, and had 1.2
fewer fitness demands than high school dropouts. Perhaps for this reason, fitness demands and
strength requirements covary positively, with a correlation coefficient around 0.5 to 0.6.
Therefore, quite a few jobs promote both healthy weight-reduction and muscle-building, while

others do the opposite.
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I11. The Data on Occupation on Weight
The earlier analysis provided suggestive preliminary evidence that exposure to an
occupation has cumulative effects on the weight of male workers. To explore this further, we

employ panel data on male workers from the National Longitudinal Survey of Youth (NLSY).

A. NLSY Data

We couple the Revised Fourth Edition of the DOT (released in 1991) with NLSY data from
1982 to 2000. The NLSY started in 1979 with a cohort of 12,686 people aged 14 to 22. It asked
respondents about their weight in 1982, 1985, 1986, 1988, 1989, 1990, 1992, 1993, 1994, 1996,
1998, and 2000.° It also asked respondents about their height in 1982 and 1985. Since all
respondents were over age 21 in 1985, we take the 1985 height to be the respondent’s height for
the remaining survey years. In addition to questions about height and weight, the NLSY asked
respondents about their race, sex, marital status, age, and the individual’s occupation in terms of
the 1970 Census classification. We use the latter variable to link the NLSY to the DOT data on
occupational characteristics. The NLSY also asks detailed income questions. We use data on
wages earned, the primary source of earned income. Our sample includes all workers for 12
waves during which the NLSY collected data on weight.

In the NLSY, weights are self-reported. Since there tends to be systematic bias in the
reporting of weight—women tend to under-report their weight, while light men over-report and
heavy men under-report—we use the method of Cawley (2000) to correct for it. We use data
from Wave I11 of the NHANES, which was collected from 1988 to 1994. The NHANES is an
individual-level data set containing both self-reported weight and height, and measured weight
and height, for each individual in the sample.® We regress self-reported weight and its square
on actual weight in the NHANES. This regression is run separately for white males, white
females, non-white males, and non-white females. The R-Squared for all these regressions is
over 90 percent, indicating that the quadratic function fits the data quite well. As mentioned

earlier, nearly all women tend to under-report their weight; the under-reporting is somewhat
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greater for non-white women than for white women. The reporting patterns of men, on the other
hand, differ more by weight. Lighter men, who report weight under 100 Kg, tend to say they are
heavier than they really are, while heavier men tend to understate their weight. Using the
estimated relationship from the NHANES data, we predict actual weight in the NLSY from the
self-reported weight data.** All our analysis is performed using this constructed series.
Correcting for reporting error improves the fit of our regressions very slightly, but it does not
appreciably change the quantitative (and certainly not the qualitative) results.*

The NLSY data are summarized in Table 1. We report summary statistics for 1982, the first
year of our analysis, as well as for the pooled time-series. In 1982, mean BMI for NLSY men
and women was in the normal range (20-25). In the overall pooled time-series, however, mean
BMI is in the overweight range (25+) for men, and nearly overweight for women. The table also
shows the square of height in meters for the average man and woman. This number provides a
simple way of translating BMI effects into weight effects: multiplying this number by an
estimated change in BMI yields the equivalent weight change in kilograms for the average
person. Finally, the table shows mean fitness demands, and the mean strength rating, using the
five-point scale discussed earlier. Recall that in our regression analysis, we use the actual
number of fitness demands as a regressor, but use the percentile in the overall pooled sex-

specific strength rating distribution (1982-2000).

B. Validating the Occupation Data

Our measures of occupational characteristics come from an external source that is linked to
survey data containing measures of respondents’ weight. The external measures have the
advantage of being easily linked to any survey year, but this raises the question of whether our
DOT data accurately measure the characteristics of respondents’ actual occupations. To assess
the accuracy of the DOT measures, we analyze self-reported data on occupational characteristics
from the 1998-2000 NLSY waves, and see how well the DOT data are associated with these self-

reported job characteristics.
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Starting in 1998, the NLSY administered a health supplements to its respondents at or above
age 40. Part of this supplement included questions about physical activity on the job. The first
question is “How often does your job require lots of physical effort?” Respondents must choose
one of the following four answers: All or most of the time; most of the time; some of the time;
none or almost none of the time. Additionally, NLSY respondents are shown a list of physical
demands and asked which, if any, they encounter in their job. Four of these demands are directly
related to the strength rating and physical demands measures that we use: (1) Lift or carry
weights heavier than ten pounds; (2) Lift or carry weights lighter than ten pounds; (3) Use stairs
and inclines; (4) Stoop, kneel, or crouch; or (5) Reach for supplies, materials, etc. The first (and
possibly the second) corresponds to the strength requirements of a job. The last three directly
correspond to the fitness demands we are measuring—climbing, stooping/kneeling/crouching, or
reaching.

Given these self-reported characteristics, we estimate models of the following form:

1) Char;, = B, + p,Fitbmd,, + p,StrengthPct;, + A;Demog;, + &«
The dependent variable is one of the self-reported job characteristics from the NLSY. The

variable FitDmd represents the DOT measure of fitness demands, while StrengthPct

represents the percentile in the DOT strength rating distribution, which is used as an explanatory
variable in our analyses. Finally, Demog is a vector of demographic characteristics used in all
our analyses: age, age-squared, education dummies (high school graduate, college attendee, and
college graduate), survey year dummies, black, hispanic, and decile in the annual earnings
distribution. We estimate OLS models for each of the binary job characteristics, and an ordered
probit for the one multinomial characteristic (how often does your job require lots of physical
effort?). The marginal effects on FitDmd and StrengthPct associated with each modeled job
characteristic are given in Table 2. The table, which shows results for male workers, shows that
the DOT measures are reasonably well-correlated with self-reported job characteristics.

Both fitness demands and strength demand ratings are correlated with the general question

about physical effort on the job. Not surprisingly, the DOT fitness demands measure is most
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strongly correlated with the questions about climbing, stooping, and reaching, all of which are
fitness demands that the DOT considers. Workers in occupations demanding more strength
according to the DOT are more likely to report having to lift objects heavier than 10 pounds. A
50 percentile point movement in the strength rating distribution increases this probability by 9
percentage points.

The results for female workers are somewhat different. For females, the strength rating
variable does seem lined up with self-reported weight-lifting requirements: a ten percentile jump
in the DOT strength rating distribution increases the probability of lifting weights more than 10
pounds by 4.4 percentage points. Strength ratings are also highly correlated with a woman’s
report that her job requires lots of physical effort. However, the DOT fitness demands measure
seems poorly correlated: increased DOT fitness demands are positively correlated with climbing
and walking around, negatively correlated with lifting light weights, but uncorrelated with all
other measures, including the general characterization of physical effort required on the job.
Particularly striking is the lack of correlation with stooping, or reaching, both of which are
components of the DOT measure for fitness demands. This suggests that the fitness demands
measure is better for male workers than female workers, although the strength rating measure
seems adequate for both males and females. This interpretation is quite consistent with all our
subsequent analyses using these measures: the fitness demands measure for female workers is

the only DOT measure not consistently correlated with weight.

IV. Occupation and Weight Growth Over Time

The panel structure of the NLSY offers us an opportunity to investigate the dynamic effects
of occupation. We would like to estimate the effects of an individual’s lifetime exposure to
physically demanding jobs. A simple approach would be to estimate models that included
separate variables that encapsulated the individual’s entire history of strength and fitness
demands, using (at the extreme) one regressor for each wave of data available. Less extreme

versions would pool over several waves. We have found that using just two to three regressors
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for each of the occupational characteristics produces results that are difficult to interpret; the set
of occupation variables is highly significant jointly, but the coefficients on individual regressors
are unstable and not consistently significant. Therefore, we need a more parsimonious way of
summarizing an individual’s work history.

An individual has experienced a distribution of job characteristics over time. The simplest
way to characterize a distribution is with its mean. Therefore, we construct the individual’s
mean fitness demands, and mean strength percentile, starting with 1982. The mean of fitness
demands should be interpreted as the mean number of fitness demands faced by the worker
during his tenure in the labor force observed up to that point.® For example, in 2000, the mean
fitness demands span 18 years of data; in 1988, they span six years, and so on. To be precise, in

each survey year T, we have mean fitness demands for individual i :

.
(2)  MeanFitness;; = _%Z FitDmd,,

t—1
The mean strength percentile measure is constructed similarly by averaging the percentile in the
strength rating distribution for each respondent. This variable should be interpreted as an
individual’s expected position in the strength rating distribution over his lifetime to date.

While it is simple and attractive to characterize a distribution using only its mean, this may
not be complete. We are assuming, for instance, that an individual who spends half his time in a
job with two fitness demands and the other half in a job with one demand is similar to someone
who has faced 1.5 demands throughout. To assess the validity of this assumption, and more
generally the validity of modeling the distribution of characteristics using only the mean, we
tested whether the standard deviations of the two occupational measures had any explanatory
power. While the mean experience of an individual proved highly and consistently significant in
a variety of specifications, the standard deviation of his historical experience was always
insignificant and added no explanatory power, suggesting that the use of mean characteristics
alone serves as a simple and useful approximation for the lifetime distribution of job

characteristics.
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A. Results

Using the mean occupation characteristics described above, we estimate models of the

following form for each year of data T :**

3) BMI;; = 7, + y;MeanFitness;; + y,MeanStrength;; + y;,Demog;;: + &1

Note that each regression is run for a single year in this specification. Demog; is a vector of
demographic characteristics including: age, age-squared, dummies for education group, black,
Hispanic, dummies for decile in the annual earnings distribution, and dummies for single-digit
1970 Census occupation category.

Table 3 shows the regression results for year-by-year analyses of weight and lifetime
occupational characteristics. Early in the cohort’s life-cycle, there is no significant difference in
weight across occupations. Significant differences emerge for longer work histories. This
suggests that the effects of work take time to accumulate. Remaining in the most fitness-
demanding occupations for 18 years leaves a male worker 3.5 BMI units lighter than a
demographically similar individual who spent that time in one of the least demanding
occupations.™ For a man of average height, this is equivalent to losing 11.2 kg of weight (24.7
pounds, or 14 percent of body weight). Moving up one standard deviation in the fitness demands
distribution for male workers (gaining 1.2 fitness demands) lowers BMI by about 0.7 units; this
is 2.25 kg (5.0 pounds, or 3 percent of body weight) for the average man. On the other hand,
spending 18 years in an occupation 25 percentile points higher in the strength demand
distribution raises BMI by about one unit for male workers.

Another result of note for male workers is the non-monotonic effect of schooling: high
school graduates have higher BMI than high school dropouts (the excluded group), but BMI
seems to decline thereafter. This is consistent with earlier research documenting a non-
monotonic effect of income and socioeconomic status on male BMI (Lakdawalla and Philipson

2002).
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For female workers, the effects of being in a strength-demanding occupation are
quantitatively similar, although they seem present at the outset of working-life. Since they are
present before exposure to the effects of occupation, these effects are more likely to be selective
than causal, as we discuss later. Moreover, there seems to be little systematic relationship
between fitness demands and BMI for female workers. This could be due to the poor correlation
of DOT fitness demands with the actual fitness demands of female workers, as discussed in
Section I11.B. For both variables, it is difficult to document evidence of plausibly causal effects
for female workers.

All these effects are evaluated at the mean, but weight gain or loss have very different
effects at different locations in the BMI distribution. Therefore, we would like to know how
these effects vary across the BMI distribution. To do this, we estimate quantile regressions at the
10", 25" 50" 75" and 90™ percentiles of the BMI distribution. Table 4 shows these results for
the 2000 NLSY survey year. The table suggests that the effects of strength demands cut across
the entire BMI distribution, but that fitness demands seem to matter only for the obese (90"
percentile of the BMI distribution). This probably overstates the case a bit, because quantile
regressions on a single year do not have enough power to rule out smaller negative effects.

To address this problem, we conserve statistical power by running pooled quantile models
shown in Table 5. Since the coefficients are averaged across occupational histories of different
length, they are not directly interpretable. Therefore, we focus on their signs and relative
magnitudes. For male workers, fitness demands have the biggest negative effects at the 75"
percentile and 90" percentile, with the largest effect at the 90" percentile. There is also a modest
significant negative effect at the 25" percentile, but no other quantile reveals a significant effect.
For male workers, therefore, it appears that fitness demanding occupations have their biggest
effects on weight at the top of the weight distribution, where weight loss improves health.
Strength demands promote weight gain throughout the distribution for male workers, but have
the largest estimated effects at the 90" percentile. The muscle-building effects of jobs appear to

increase weight for all workers.
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For female workers, the positive effects of fitness demands on BMI suggest the importance
of selective effects, where heavier women sort into more fitness-demanding jobs. This is
consistent with our later finding that women who select fitness-demanding jobs at baseline are
significantly heavier than other women. This is an important piece of evidence in the case for
selective effects among female workers. Unlike fitness demands, strength demands have similar

effects for female and male workers.

B. Investigating Selection

Workers have incentives to select into jobs with different kinds of physical characteristics,
but the direction of the selection is unclear a priori and is thus an empirical issue. In the case of
fitness demands, for example, workers who are heavier have incentives to select into demanding
jobs, because the value of weight-control is higher for them. However, such workers will also
find it more difficult and costly to function in those jobs. These two effects offset, so that the net
selective effect is unclear. A similar argument applies to strength demands. From an empirical
point of view, it is also important that workers switch jobs or occupations for a variety of reasons
unrelated to physical activity, such as learning about job-specific ability (cf, Jovanovic 1978), or
business cycle factors (cf, Barlevy 2001). Therefore, both the direction and the relative
importance of weight-based selection are theoretically unclear a priori.

We use the panel structure of the NLSY to investigate selection. None of our analyses is
dispositive, because it is impossible to rule out completely the existence of latent tendencies for
weight gain that are correlated with occupational choice. Our approach is to search for these
tendencies from every perspective that the data provide. The underlying principle of our analysis
is that an occupation-weight relationship predating actual exposure to that occupation is evidence
of selection. Conversely, a relationship that postdates and grows in size with exposure is more
consistent with a causal interpretation. This principle manifests itself in three different tests of

selection:
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1. Is there a relationship between the level of BMI and occupational characteristics at

baseline, before individuals have been exposed to their jobs?

2. Do workers experiencing weight changes systematically switch into certain

occupations?

3. Is there a relationship between current weight and future occupational choices, as

opposed to the expected one between current weight and past occupational choices?

An answer of “yes” to any of these questions suggests the importance of selective effects.
Overall, these 3 questions test for selection throughout the worker’s life-cycle: (1) Does the
level of BMI affect the baseline choice of occupation? (2) Do changes in BMI trigger
occupational transitions in a systematic way? (3) Is the current level of BMI systematically
related to future trajectories in occupation?

There is no evidence in the NLSY panel of any type of selection for male workers; the data
for men are consistent with primarily causal interpretations. For female workers, however, we
see evidence of baseline occupational selection on strength requirements for females, and the
magnitude is fairly significant. We also continue to see consistent evidence of poorly measured
fitness demands for female workers. Taken together, this suggests that the NLSY results cannot
be interpreted causally for female workers, but there is no detectable evidence of quantitatively

significant selection for male workers.

1. BMI Level and Baseline Occupational Choice

The results we already presented in Table 3 shed some initial light on the first test. They
demonstrate the absence of a relationship between baseline occupation and weight for male
workers, but the presence of a baseline relationship in strength demands for female workers.
This suggests the interpretation that is reinforced by all our subsequent analyses: selective
effects are quantitatively important for female workers, but apparently not for males. It is also

significant that, in Table 3, the effects of occupation accumulate over time for males: the effects
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in 2000 are significantly different from the earliest years of the survey; this is consistent with the
causal effects of prolonged exposure to job characteristics.

A relationship between baseline occupational choices and baseline BMI suggests weight-
based selection into occupation. An even stronger version of this test is whether current
occupation has any relationship with current BMI, even in the year after baseline. Table 6
tackles these tests in earnest by showing the relationship between current (rather than mean
historical) occupational characteristics and BMI. The table repeats regression equation 3, but
using contemporaneous fitness demands and contemporaneous strength percentile in place of
mean historical measures. Each column in the table is a single regression: the first column is a
pooled fixed-effects specification, while each subsequent column is a cross-sectional regression
corresponding to the single year indicated in the table.

These regressions measure the short-run effect of being in an occupation. Abstracting from
serial correlation, the coefficients measure the impact on weight of being in an occupation for
one survey wave. Since occupations are serially correlated, gradients could emerge and
strengthen over time, even if occupation is causal. However, if all effects are causal, there ought
to be no cross-sectional relationship between weight and occupation in the earliest years of labor
force participation, because individuals would not yet have been exposed to the causal effects of
occupation.

The results for male workers are more consistent with causal effects than selective ones, but
the results for females show the opposite tendency. ** Among male workers, there is no static
gradient in fitness demands (with the one exception of 1996). For strength percentile, a gradient
is absent until 1988. Male workers do not initially sort into physically demanding occupations
on the basis of weight. For fitness demands, the results are even stronger: there is very little
evidence of any relationship between current occupation and BMI, suggesting that historical
occupational experience is more important than current occupation throughout the study period.
This argues against persistent latent characteristics that determine both occupation and the level

of BMI.
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However, there is evidence of weight-based selection for female workers. At baseline,
women in jobs requiring strength are heavier, as are women in jobs requiring fitness (although
the latter effect disappears for all other years). This suggests initial sorting of heavier female
workers into strength-demanding jobs. It is striking that the effects of strength percentile
actually become weaker over time for women; this is the opposite of what a causally driven
explanation would suggest. There is less evidence of selection for fithess demands, but Table 3

also showed no evidence supporting a causal interpretation for that variable.

2. Occupational Transitions and BMI

The above evidence tests for persistent latent effects that drive both occupation and the level
of BMI. We now investigate whether changes in BMI are correlated with current or future
changes in occupation.

The fixed-effects regressions in Table 6 show there is no systematic relationship — for male
or female workers — between changes in weight and changes in occupation. Note that this is
true for a fixed-effects regression run with the entire dataset, or any subset of the survey years.
This remains true if we compare lagged changes in weight to current changes in occupation.*’
Moreover, the standard errors on our estimates are quite small: for males, we are able to detect
0.06 unit changes in BMI associated with a unit change in fitness demands; this represents a very
small fraction of the estimated effects of long-term occupational exposure in Table 3. There is
thus little evidence for males or females that changes in weight are systematically related to
current or future occupational transitions.

The fixed-effects regression shows that occupational transitions are not significantly
associated with BMI changes. We ran some additional tests that showed occupational transitions
to be similarly unaffected by BMI levels. To the regressions in Table 6 we added indicators for
whether respondents had switched into more or less demanding jobs from the last wave to the

current wave; these indicators were unrelated to respondents’ BMI levels.
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3. The Level of BMI and Future Occupational Trajectories

The third and final test of selection is the most involved. In this test, we determine whether
an individual’s past and/or future occupational choices affect her current weight. If occupation
has a causal effect on weight, we expect past choices to affect current weight, but future choices
not to do so. In contrast, if occupational choices are primarily driven by latent characteristics
also associated with weight, there would be no reason why past occupational choices should
have more explanatory power than future ones. The data show that, for both male and female
workers, future occupational choices have no explanatory power over current weight, but past
occupational choices have a great deal of power.

We wish to estimate BMI as a function of current occupation, past occupation, and future
occupation. For ease of interpretation, we orthogonalize these variables into current occupation,
past occupation purged of current, and future occupation purged of current.’® This model
informs us about the effects of: (1) Current occupation; (2) Occupational information from the
past; and (3) Occupational information from the future. This suggests the following regression

model:

(4)

BMI;, = &, + o,Current;, + 52(Past1t ~ EPast], | Currentit)) +
53(Future{t ~ E(Future], | Currentit)) + 5,0emog;, + e

Current;, is a two-dimensional vector, containing strength percentile and fitness demands, of
current occupational characteristics for individual i attime t. Past;, isa two-dimensional
vector of mean occupational characteristics over the last T years, measured for individual i at
time t,%* and Future], is similarly a two-dimensional vector of mean occupational
characteristics over the next T years. Therefore, Past], — E(ast], | Current;,) is the set of

residuals from a regression of past characteristics on current characteristics, and

Futurel, - E(Future], | Current;,) is similarly defined.” We vary T, the length of the

occupational history, and perform this analysis for four-, six-, eight-, ten-, and twelve-year

histories. Finally, Demog is the same vector of demographic characteristics we have used

throughout.
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Table 7 displays the results of these regression models, where past and future
occupational trajectories are computed over eight-, ten-, and twelve-year intervals.* The table
demonstrates that both current and past occupational characteristics affect BMI in the expected
manner for male workers, but that future occupational characteristics are unrelated. This is a
significant result, since these regressions are designed to provide future characteristics with as
much statistical power as past characteristics: both are computed over the same length of
interval, and both are residualized by regressing on current characteristics. Since the timing of
occupation seems to matter, it is unlikely that fixed latent characteristics drive both occupation
and weight, and it is similarly unlikely that weight variation drives future variation in
occupational decisions. These are two important channels of selection, although by no means the
only possible channels. None of our tests can rule out the existence of latent time-varying
characteristics that cause occupational transitions and then delayed changes in weight. Such a
mechanism produces temporal orderings that are observationally equivalent to a causal
mechanism.

Future characteristics are not significant predictors for female workers either, but fitness
demands — past or current — are also unrelated to BMI. This is consistent with the explanation
that fitness demands are poorly measured for female workers. Past and current strength
percentiles do seem to affect female BMI in the expected manner; there is no evidence that
current weight influences future trajectories in strength demands. Therefore, it appears that
selection for female workers occurs primarily at baseline, where heavier women sort into jobs

requiring more strength.

V. Conclusion

We have presented evidence suggesting that occupation has a real effect in the determination
of weight for male workers. This could be either the direct result of more activity on the job, or
the fact that a more demanding job causes an individual to stay fitter. For female workers, on the

other hand, there is no clear evidence of an effect, due in part to poor measurement of job
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characteristics for females, and due to baseline occupational selection of female workers by
weight status. A male worker who spends 18 years in the most fitness-demanding occupation
has a Body Mass Index 3.5 full units (24.7 pounds) lighter than a person in the least demanding
occupation. Comparatively little of this relationship seems due to selective transition into and
out of jobs by individuals of different weights.

The data are not conclusive enough to support an explanation of how and why males and
females differ, but several possibilities emerge. First, causal effects could be smaller for
females, because they expect less lifetime labor force attachment and engage in relatively more
leisure-time or home production activities that have their own levels of exercise. Alternatively
or additionally, selective pressures could be more severe for females, if a smaller proportion of
women are able to perform strenuous on-the-job activities. As such, that specific subgroup may
be “funneled” toward strenuous jobs, while no such selection is necessary for male workers. It is
also possible that causal effects do exist for women, but that the DOT occupation data are not
measured well enough for female workers to permit this inference.

There are several avenues of future research suggested by our analysis. Earlier, we discussed
how weight affects health, and also how different kinds of weight growth may affect health
differently. Increases in fat may damage health while increases in muscle mass may improve it.
An important future question for research is the impact on health of different types of job-related
exercise. In addition, the relationship between job-related and off-the-job exercise seems
important, even though data are only beginning to become available to study this question. It
would be fruitful to incorporate information about recreational exercise and exercise in home
production into longer panel data sets on health and weight. The relationship between other
exercise and weight is of independent interest. Moreover, data on off-the-job exercise would
help us disentangle the relationship between on-the-job exercise and incentives for off-the-job
exercise. A fuller picture of exercise and weight requires better data on exercise away from

work.
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Appendix 1
Occupation Data from the DOT

Our study links data on occupations from the Dictionary of Occupation Titles (DOT) to
NLSY survey data. This appendix discusses the occupational data and how it is linked to the

NLSY.

A. Linking Procedure

The 1991 DOT data are based on the DOT’s own occupational taxonomy, which is distinct
(and much more detailed) than the Census taxonomies typically found in the NLSY. To link
these data to the NLSY’s 1970 Census taxonomy, we use the National Occupational Information
Coordinating Committee (NOICC) crosswalk between the DOT occupation codes and the two
Census classification systems.?? The NOICC crosswalk assigns each DOT occupation code to
exactly one 1970 Census code. However, since the DOT taxonomy is so much more detailed,
each census code ends up associated with many DOT codes, and possibly many different values
for occupational characteristics.

To solve this problem, we adopt the approach of England and Kilbourne (1989), who faced a
similar problem in linking a Current Population Survey-based version of the 1977 DOT (which
used 1970 census codes) to the 1980 census taxonomy of occupations. They computed mean
characteristics within each 1980 census code. Similarly, we compute mean characteristics within
each 1970 census code, by averaging over all the relevant DOT occupation codes linked to each
1970 code. We have found that various ways of weighting these averages—for example, by sex-
specific proportion of the labor force in various years—produce nearly identical quantitative
results. In the interests of simplicity and ease of interpretation, therefore, we construct

unweighted averages, just as England and Kilbourne do.
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B. Distribution of Physical Demands

The overall distribution of physical demands for male and female workers was discussed in
the text. As Figure A-1 documents, this distribution changes for male workers very slightly with
the aging of the NLSY cohort, with the most strenuous jobs becoming a bit less prevalent.
However, Figure A-2 shows that the distribution for female workers does not even change by
this much over time. These results suggest that changes over time in the effects of occupation
are not likely to be driven by changes in occupational composition that accompany life-cycle

transitions into less strenuous jobs.

Appendix 2
NLSY Data

A. Height and Weight

The NLSY asked respondents to self-report their current height in the 1982 and 1985 survey
years. We use the most recent height in all our analysis.

The NLSY asked respondents to self-report weight in the following survey years: 1981,
1982, 1985, 1986, 1988, 1989, 1990, 1992, 1993, 1994, 1996, 1998, 2000.

Height and weight are available in: 1982, 1985, 1986, 1988, 1989, 1990, 1992, 1993, 1994,
1996, 1998, and 2000. We report results from all these years.

B. Schooling

The NLSY asks: “What is the highest grade or year of regular school that you have
completed and gotten credit for?” The answer to this question is coded as grade 1-12, and the
number of years of post-high school education. Based on this variable, we define “high school
dropouts” as having completed less than the 12™ grade, “high school graduates” as having
completed the 12" grade but no more, “college attendees™ as having at least one but less than 4
years of post-high school education, and “college graduates” as having at least four years of post-

high school education.
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C. Earnings

For each individual, we compute her decile in the annual sex-specific earnings distribution;
this decile measure is used in our regressions. Since BMI is measured at the time of the
interview, we measure earnings for the current calendar year, rather than the previous calendar
year. For example, to construct 1986 earnings, we take the value from the 1987 survey, in which
the respondent is asked to report his 1986 earnings. Moreover, since respondents are never
explicitly asked about 1994, 1996, 1998, or 2000 earnings (only 1993, 1995, 1997, and 1999
earnings), we exponentially interpolate to obtain values for these years. The interpolated values
are defined only if the person reports nonzero earnings in both adjacent years. In the case of
2000, we extrapolate the growth observed from 1998 to 1999, and impute the variable only when

both years are non-missing and the individual reports working in 2000.

D. Occupation

We measure occupation as the respondent’s primary (or CPS) occupation in the NLSY.
Respondents are asked about their current or most recent job, and their answer is coded
according to the 1970 Census occupational taxonomy.

Each regression includes only those observations for which the respondent reported being in
the labor force. Similarly, occupational histories are computed only over interviews during
which the respondent reports being employed. Occupational measures are assigned a “missing”
value for unemployed interview waves. Occupational means are computed over all available
non-missing values.

Sensitivity analyses suggest that incomplete occupation histories do not substantially alter
our results. Quantile and OLS regressions run on sex-specific pooled samples of workers who
reported at least 10 of 12 possible occupation-years were qualitatively similar to models run on

the full sample.
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VIl. Endnotes

. “Obesity” and “overweight” are defined according to an individual’s Body Mass Index (BMI), a
measure of height-adjusted weight defined as an individual’s weight in kilograms, divided by her
height in meters squared. BMI above 30 is considered to reflect obesity, while BMI above 25 is
considered overweight.

. The data for 1944 to 1961 are taken from Costa and Steckel (1995). The data on food
availability are based on US Department of Agriculture estimates of “Calories Available for
Human Consumption.” For each agricultural commodity, the USDA estimates total output and
subtracts exports, industrial uses, and farm inputs (e.g., feed and seed), to arrive at calories
available from the given commodity. Total calories are computed by aggregating across all
commodities. See Putnam and Allshouse (1999) for further details.

. There has been some research in medicine and public health linking job-related activity to
physical fitness (see for example, Tammelin et al. 2002). Most such studies have focused on
specialized samples and have not been interested in distinguishing between causality and
selection.

For example, the National Health and Nutrition Examination Survey (NHANES) collects
skinfold data on fatness and muscle measurement data. Unfortunately, however, we have found
the NHANES data on occupation to be inadequate for our analyses.

. The appendix documents our procedure for linking DOT occupations to NLSY occupations.

. The remaining 12 demands are: handling, fingering, feeling, talking, hearing, tasting/smelling,
near acuity, far acuity, depth perception, accommodation, color vision, and field of vision.

. Case and Deaton (2003) investigate the adverse impacts of strenuous jobs on health.

. Since we average the DOT measures within each 1970 Census category, the actual measures are

not necessarily integers. In all our regression analyses, we use the actual non-integer values, but
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for the summary figures, we “bin” the data up so that a value of 1 corresponds to the interval
[1,2), and so forth.

We do not use the 2002 NLSY wave of data, because from this year onwards, the NLSY began
using the 2000 Census occupational taxonomy exclusively, which differs fundamentally from the
1970-90 Censuses used elsewhere in this paper.

Unfortunately, the NHANES cannot be used to investigate occupation and weight, because it
uses a very coarse system of occupational classification.

This general strategy for correcting reporting error is presented in Lee and Sepanski (1995), and
Bound et al. (1999). Cawley (2000) applies this strategy to predicting young women’s weight.
The improved fit seems expected but the unchanged coefficient estimates seem unexpected,
since the measurement error does not seem to be of classical form. This may suggest that the
error is small relative to the meaningful variation in weight.

We experimented with various weighting schemes for these averages and found the results to be
insensitive, so we present an unweighted average, which has the simplest interpretation.

Our results are not sensitive to the use of linear BMI models. Models using In(BMI) produced
qualitatively similar implications.

We are comparing someone with zero fitness demands to someone with seven.

Pooled specifications for male and female workers yield insignificant results on all variables
except the strength percentile measure for male workers.

Repeating Table 6 using lagged BMI as the dependent variable produces qualitatively similar
results: coefficients on occupation in fixed-effects models are uniformly insignificant, and
significance levels in the single-year regressions are similar.

Clearly, a regression that did not use residualized versions of past and future occupational
characteristics would produce the same fit as the one described above. However, it would not
necessarily produce the same coefficients on the variables of interest, because current

occupational characteristics would affect both the past and future occupational trajectories.
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Therefore, the overall effect of current occupation would be apportioned across all variables; this
would make the test results much harder to interpret. Note that this test is more conservative
than it could be, because we leave information about the past inside future occupational data.

1 t-1 _ 1 t-1
19. For example, Past!, = (——— FitDmd,,., ——— StrengthPct;.; ).
p it <T _ l Z ij T _ 1 z g ij

j=t-T j=t-T

20. We regress past fitness demands on current fitness demands (and nothing else), past strength
demands on current strength demands, and so forth.

21. Results were similar for 6-year intervals, but no significant past or future effects were detected
over the shorter 4-year intervals.

22. The NOICC is currently called the National Crosswalk Service Center, and is funded by the

Department of Labor.
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Figure 1
Change in the Body Mass Index (BMI) Distribution among US Adults Aged 18-65, 1976-2001.
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Source: 1976 and 2001 National Health Interview Surveys.
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Figure 2
Distribution of Occupational Characteristics in NLSY, 1982-2000.
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Figure A-1
Change over time in the distribution of physical demands, male NLSY workers.
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Figure A-2:
Change over time in the distribution of physical demands, female NLSY workers.
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Table 1

Summary Statistics for NLSY
1982 Survey Year Pooled, 1982-2000°

Males Females Males Females

Body Mass Index” 23.5 22.3 25.7 24.8
(3.5) (3.9) (4.8) (5.9

(Height in Meters) Squared 3.2 2.7 3.2 2.7
(0.3) (0.2) (0.3) (0.3)
Age 21.2 21.1 30.4 30.2
(2.1) (2.1) (5.6) (5.7)
Percent Black 11.7% 11.2% 12.9% 13.1%
(32.1%) (31.5%) (33.5%) (33.8%)
Percent High School 42.1% 45.6% 37.3% 37.7%
Graduate (49.4%) (49.8%) (48.4%) (48.5%)

Percent Attended College 24.6% 29.2% 21.7%  26.0%
(43.1%) (45.5%) (41.2%) (43.9%)

Percent College Graduate  7.8% 8.5% 23.5% 23.5%
(26.8%) (27.8%) (42.4%) (42.4%)

Fitness Demands (0-7) 2.3 1.6 2.2 1.6
(1.2) (0.7) (1.2) (0.8)

Strength Demands (1-5) 2.5 1.9 2.3 1.9
(0.6) (0.6) (0.6) (0.6)

Observations 4,480 4,082 52,393 46,095

Note: Standard deviations appear in parentheses. Sample limited

to workers 18 and over.
a. Includes 1982, 1985-6, 1988-90, 1992-4, 1996, 1998, 2000.

b. Adjusted for self-reporting bias as described in text.
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Table 2

DOT Job Characteristics compared to self-reported job characteristics.

37

Independent Variables

Dependent Variable Fitness Demands

Strength Demands

(Percentile)

Mean Marginal ~ Standard  Marginal  Standard
Effect Error Effect Error
How often does your job require lots of physical effort? X
All or most of the time 26.3% 1.4%* 0.8% 0.36%' 0.03%
Most of the time 18.9% 0.9% 05% 0.23%' 0.02%
Some of the time 29.9% -0.5% 0.3% -0.12%' 0.02%
None or almost none of the 24.8% -1.8% nfa -0.47% n/a
time®
Does your job require you to lift weights over 10
pounds? X X
Yes 71.1% 2.3% 1.3% 0.18% 0.06%
No? 28.9% -2.3% n/a -0.18% n/a
Does your job require you to climb stairs and inclines?
Yes 54.0%  13.2%' 1.5% -0.33%' 0.07%
No? 46.0%  -13.2% nfa 0.33% n/a
Does your job require you to stoop, kneel, or crouch?
Yes 70.5% 6.2%" 1.3% 0.08% 0.06%
No? 29.5% -6.2% nfa -0.08% n/a
Does your job require you to reach for supplies, materials,
etc?
Yes 76.5% 5.1%' 1.2% -0.10% 0.06%
No® 23.5% -5.1% nfa 0.10% n/a
Does your job require you to lift weights less than 10
pounds?
Yes 73.9% 3.3%' 1.2% 0.08% 0.06%
No? 26.1% -3.3% n/a -0.08% n/a
Does your job require you to walk around?
Yes 89.0% 3.6%' 1.0% -0.15%" 0.04%
No® 11.1% -3.6% nfa 0.15% n/a

* significant at 10%; 1 significant at 5%

(Continued on next page)
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(Table 2 notes continued)

Notes: The table reports estimation results from a sample of 4240 working males in
the 1998-2000 NLSY. The dependent variables are shown in the left-hand column.
Models with binomial dependent variables are estimated via OLS, those with
multinomial outcomes are estimated via ordered probit. The table reports the marginal
effects and robust standard errors for two independent variables -- current occupation
physical demands and current occupation strength percentile. All models also control
for: age, age squared, education dummies (as elsewhere), survey year dummies, black,
hispanic, and decile in the wage distribution.

a. Omitted Category.
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Table 3
Dynamic Effects of Occupation in the NLSY.
1982 1985 1986 1988 1989 1990 1992 1993 1994 1996 1998 2000
Male Workers
Mean Fitness 001 -002 -006 -001 -003 -008 -049" -039" -046  -0.50 -0.31 -0.57
Demands Faced  (0.11) (0.14) (0.15) (0.18) (0.19) (0.20) (0.22) (0.23) (0.26) (0.27) (0.34) (0.33)
Mean Percentile in  0.00 001 002" 002" 001" 002" 003" 003" 003" 003" 003" 0041
Strength Demands (0.01)  (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
High School 029" 053" 053" 022 043" 048" 069" 058" 049 085" 1137 133"
Graduate (0.17) (0.20) (0.20) (0.25) (0.24) (0.27) (0.28) (0.27) (0.32) (0.35) (0.37) (0.37)
College Attendee  0.21 052" 039" 001 028 026 017 004 015 031 065 072"
(0.20) (0.22) (0.23) (0.28) (0.29) (0.31) (0.32) (0.31) (0.36) (0.38) (0.42) (0.41)
College Graduate  -0.34 008 -0.11 -055" -025 -052 -0.75" -044 -048 -0.14 0.06 0.19
(0.30) (0.26) (0.26) (0.29) (0.32) (0.32) (0.34) (0.33) (0.38) (0.42) (0.46) (0.45)
Black 043" -027" 040" -021 -005 -004 031 023 053" 064" 070" 083"
(0.17) (0.16) (0.16) (0.19) (0.20) (0.21) (0.23) (0.23) (0.25) (0.26) (0.28) (0.30)
Hispanic 0.18 059" 044" 082" 058" 067" 074" 079" 047 0807 0677 0921
(0.17)  (0.20) (0.21) (0.24) (0.24) (0.26) (0.28) (0.29) (0.32) (0.33) (0.33) (0.34)
R-Squared 0.05 004 004 004 002 004 004 004 004 004 004 0.04
Observations 4222 4181 4295 3942 3886 3330 3124 3064 2620 2544 2379 2393
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Table 3 (Continued)
Female Workers

Mean Fitness 033 ° 038 " 039 023 060 059 057 018 011 030 0.13 -0.14
Demands Faced  (0.17)  (0.21) (0.24) (0.30) (0.33) (0.35) (0.37) (0.39) (0.46) (0.52) (0.54) (0.55)
Mean Percentilein 0.01 ' 001 001" 002" 002" 003" 002" 003" 003" 003" 005" 0037
Strength Demands (0.00)  (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
High School 0.11 029 031 -012 050 069 041 026 083 081 061 0.73
Graduate (0.24) (0.28) (0.30) (0.33) (0.34) (0.39) (0.41) (0.39) (0.47) (0.46) (0.51) (0.53)
College Attendee  -0.29  -000 -0.19 -036 003 010 -020 015 046 038 030 0.40

(0.27) (0.30) (0.32) (0.37) (0.37) (0.41) (0.44) (0.43) (0.50) (0.49) (0.55) (0.56)

College Graduate -0.87 ' -062 * -056 -0.68 -0.14 -026 -063 -0.83"° -014 -014 -013 -061
(0.35) (0.34) (0.37) (0.41) (0.41) (0.46) (0.49) (0.48) (0.55) (0.56) (0.59) (0.62)

Black 136 " 169 " 171" 2497 206" 2857 346" 3547 3747 3667 3327 3737
(0.19) (0.20) (0.21) (0.25) (0.28) (0.27) (0.30) (0.31) (0.34) (0.33) (0.36) (0.36)
Hispanic 058 " 079 " 100" 130" 170" 137" 151" 156" 1877 1497 1477 168"
(0.19) (0.22) (0.25) (0.27) (0.34) (0.29) (0.33) (0.33) (0.37) (0.39) (0.42) (0.41)
R-Squared 005 006 006 007 007 009 008 009 009 008 008 0.08
Observations 3883 3988 4110 3816 3734 3182 2983 2872 2352 2417 2292 2314

* significant at 10%; 1 significant at 5%
Notes: Robust standard errors in parentheses. Sample restricted to those reporting employment in the survey year. Regressions
run separately for males and females. All models include age, age-squared, decile in annual wage distribution, and single-digit

1970 Census occupation category.
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Table 4
Occupational Effects Throughout the Weight Distribution, 2000 NLSY .

Ordinary ~___ Quantile Regression Percentile
Least Squares 10th 25th 50th 75th 90th
Male Workers
Mean Fitness 057" -0.23 -0.39 -0.09 -0.42 -1.10 ©
Demands Faced (0.33) (0.35) (0.30) (0.22) (0.31) (0.60)
Mean Percentile in 0.04 0.02 0.04 " 0.03" 0.05 " 0.04 ~
Strength Demands (0.01) (0.02) (0.01) (0.01) (0.01) (0.03)
High School 133" 038 105" 116" 1467 1767
Graduate
(0.37) (0.36) (0.36)  (0.27) (0.38) (0.67)
College Attendee 072" 0.3 0.63 1107 051 0.79
(0.41) (0.42) (0.43)  (0.32) (0.43) (0.77)
College Graduate 0.19 -0.02 0.33 0.39 0.29 -0.72
(0.45) (0.48) (0.46)  (0.36) (0.49) (0.89)
Black 083" -0.15 0.28 0947 1.44 1 1.68 "
(0.30) (0.28) (0.26)  (0.20) (0.28) (0.50)
Hispanic 092"  0.00 0.43 063" 183" 236
(0.34) (0.35) (0.31)  (0.23) (0.32) (0.56)
Observations 2393 2393 2393 2393 2393 2393
Female Workers
Mean Fitness -0.14 -0.29 -0.19 065"  -0.43 0.27
Demands Faced (0.55) (0.38) (0.47) (0.38) (0.73) (1.04)
Mean Percentile in 0.03 " 0.02 " 0.01 0.03" 0.05 " 0.06 '
Strength Demands (0.01) (0.01) (0.01) (0.01) (0.02) (0.02)
High School 0.73 0.31 0.02 096" 2.00 " 0.35
Graduate
(0.53) (0.37) (0.53)  (0.44) (0.84) (1.12)
College Attendee 0.40 0.09 -0.60 0.23 1777 0.99
(0.56) (0.41) (0.57)  (0.46) (0.88) (1.15)
College Graduate -0.61 -0.14 -1.03°  -0.63 0.33 -0.52
(0.62) (0.44) (0.61)  (0.51) (0.99) (1.34)
Black 3731 2.08 " 2.82" 430" 499 " 453 T
(0.36) (0.24) (0.32)  (0.27) (0.50) (0.69)
Hispanic 168" 1127 126" 204" 2537 208"
(0.41) (0.27) (0.40)  (0.33) (0.61) (0.84)
Observations 2314 2314 2314 2314 2314 2314

* significant at 10%; T significant at 5%
Notes: Standard errors in parentheses (clustered by respondent in OLS). Samples consist of
those reporting employment in the survey year. All models include age, age-squared, dummies

for decile in annual earnings distribution, and single-digit 1970 Census occupation category.



Lakdawalla and Philipson 42

Table 5
Occupational Effects Throughout the Weight Distribution, Pooled 1982-2000 NLSY.
Ordinary Quantile Regression Percentile
Least Squares 10th 25th  50th 75th 90th
Male Workers
Mean Fitness -0.20 009 -015" -004 -0227 -0547
Demands Faced (0.15) (0.05) (0.05) (0.06) (0.07) (0.13)
Mean Percentile in 002" 001" 002" 001" 002" 003°
Strength Demands (0.01) (0.00) (0.00) (0.00) (0.00) (0.01)
High School 061" 043" 0527 061" 060" 0847
Graduate (0.21)  (0.07) (0.06) (0.07) (0.09) (0.16)
College Attendee 0.31 038" 048" 045" 0267 0.10
(0.23)  (0.08) (0.08) (0.09) (0.11) (0.19)
College Graduate -0.33 045" 022" -002 0527 -129°7
(0.25)  (0.09) (0.09) (0.10) (0.13) (0.22)
Black 009 -011" -0120* 007 020" 0307
(0.17)  (0.05)  (0.05) (0.06) (0.07) (0.13)
Hispanic 063" -014" 019" 052" 095" 1517
(0.22)  (0.07) (0.06) (0.07) (0.08) (0.14)
Observations 39980 39980 39980 39980 39980 39980
Female Workers
Mean Fitness 032 -012* 020" 025" 027" 0577
Demands Faced (0.24) (0.06) (0.07) (0.07) (0.12) (0.24)
Mean Percentile in 002" 001" 001" 001" 004" 004"
Strength Demands (0.01) (0.00) (0.00) (0.00) (0.00) (0.01)
High School 0.41 017" 024" 037" 059" 017
Graduate (0.27)  (0.08)  (0.08) (0.09) (0.14) (0.28)
College Attendee 0.01 0.07 -0.02 -017* 014 -0.15
(0.29)  (0.08) (0.09) (0.10) (0.16) (0.30)
College Graduate 056 * -0.05 -024" -041" -046" -181"7
(0.33)  (0.10) (0.10) (0.11) (0.18) (0.36)
Black 282" 113" 178" 267" 3727 4337
(0.22)  (0.05) (0.05) (0.06) (0.09) (0.19)
Hispanic 133" 050" 0817 140" 194" 1997
(0.24)  (0.06) (0.06) (0.07) (0.11) (0.22)
Observations 37943 37943 37943 37943 37943 37943

* significant at 10%; 1 significant at 5%
Notes: Standard errors in parentheses. Samples consist of those reporting employment in 2000.
All models include age, age-squared, dummies for decile in annual earnings distribution, and

single-digit 1970 Census occupation category.
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Table 6
Static effects of Occupation in the NLSY.
Fixed
Effects 1982 1985 1986 1988 1989 1990 1992 1993 1994 1996 1998 2000
Male Workers
Fitness Demands 003 -000 -002 -012 -0.13 -0.09 -006 -0.17 -0.15 -022 -0.39" -004 -0.10
(0.03) (0.10) (0.11) (0.10) (0.11) (0.15) (0.13) (0.15) (0.13) (0.16) (0.17) (0.21) (0.21)
Strength Demands  -0.00 -0.00 -0.00 001 001" 002" 001 001 002" 001 002* 000 0.00
Percentile (0.00) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
High School 020 029* 047" 047" 018 042* 039 065" 052* 043 0817 1127 1227
Graduate (0.17) (0.17) (0.20) (0.20) (0.25) (0.24) (0.27) (0.29) (0.27) (0.32) (0.35) (0.38) (0.37)
College Attendee  0.01 0.18 042* 027 -011 016 010 006 -014 -0.05 020 051 044
(0.19) (0.20) (0.22) (0.23) (0.28) (0.28) (0.31) (0.32) (0.31) (0.35) (0.38) (0.41) (0.40)
College Graduate  -0.31 -0.38 -0.01 -029 -076" -036 -074" -094" -072" -076" -028 -019 -0.35
(0.22) (0.30) (0.26) (0.25) (0.29) (0.35) (0.31) (0.33) (0.32) (0.36) (0.40) (0.44) (0.42)
Black . 043" 026 -043" -025 -006 -003 032 023 053" 065" 0687 0897
(0.17) (0.16) (0.16) (0.19) (0.21) (0.21) (0.24) (0.23) (0.26) (0.26) (0.29) (0.30)
Hispanic 015 049" 036* 076" 057" 059" 072" 074" 046 0807 064* 0947
(0.17) (0.20) (0.21) (0.24) (0.25) (0.26) (0.29) (0.30) (0.32) (0.33) (0.33) (0.34)
R-Squared 084 005 004 003 004 002 004 004 004 003 004 004 003
Observations 42017 4191 4145 4263 3882 3827 3282 3077 3009 2577 2506 2348 2361
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Female Workers
Fitness Demands

Strength Demands
Percentile

High School
Graduate

College Attendee

College Graduate
Black
Hispanic

R-Squared
Observations

005 0.25*
(0.03) (0.13)
000 001"
(0.00) (0.00)
037 0.07
(0.23) (0.24)
026 -0.36
(0.25) (0.27)
021 -093"7
(0.28) (0.35)
. 1.36 "
(0.19)
056"
(0.19)
0.84 0.05
40079 3874

0.04
(0.14)
0.01"
(0.01)
0.23
(0.28)
-0.12
(0.30)
071"
(0.34)
168"
(0.20)
078"
(0.23)
0.06
3968

0.10
(0.16)
001"
(0.01)
0.18

(0.30)
-0.33

(0.32)
-0.70 *
(0.36)
1721
(0.22)
096"
(0.25)
0.06

4087

-0.01
(0.18)
001"
(0.01)
-0.23

(0.33)
-0.55

(0.37)
081"
(0.41)
2541
(0.25)
1.26 1
(0.27)
0.06

3783

0.03
(0.16)
0.02"
(0.01)
0.36
(0.33)
-0.21
(0.36)
-0.38
(0.41)
299"
(0.29)
164"
(0.35)
0.06
3701
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-0.14 -0.04 -0.09
(0.20) (0.19) (0.19)
002" 0.01* 001
(0.01) (0.01) (0.01)
051 024 0.10
(0.39) (0.41) (0.39)
-0.16 -0.44 -0.12
(0.41) (0.43) (0.42)
049 -089* -113"7
(0.46) (0.48) (0.48)
290" 358" 362"
(0.27) (0.30) (0.31)
135" 152" 153"
(0.29) (0.33) (0.33)
0.08 007 0.08
3153 2962 2851

-0.27
(0.24)
0.01
(0.01)
0.65
(0.47)
0.13
(0.50)
-0.50
(0.55)
3841
(0.34)
1821
(0.38)
0.08
2333

44

0.39
(0.26)
0.01
(0.01)
0.62
(0.46)
0.11
(0.48)
-0.52
(0.55)
376"
(0.33)
1.451
(0.39)
0.07
2392

0.00
(0.28)
0.02"
(0.01)
0.28
(0.52)
-0.12
(0.55)
-0.73
(0.60)
3421
(0.35)
1.421
(0.43)
0.07
2262

-0.20
(0.26)
0.01
(0.01)
0.45
(0.52)
0.10
(0.55)
-1.01 *
(0.62)
3791
(0.36)
165"
(0.42)
0.07
2285

* significant at 10%; t significant at 5%

Notes: Robust standard errors in parentheses (clustered by respondent in pooled fixed-effects models). Sample restricted to those

reporting employment in the survey year. Regressions run separately for males and females. All models include age, age-squared,

along with dummies for decile in annual wage distribution, and single-digit 1970 Census occupation category.
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BMI and the timing of exposure to physical demands on the job.

8 Years 10 Years 12 Years
Male Workers
Current Occupation
Fitness Demands 040" -039" 048" -046" -053" -048°7
(0.15) (0.17) (0.17) (0.19) (0.20) (0.22)
Strength Demands 002" 002" 003" 003" 003" 0027
Percentile (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Past Occupation | Current
Fitness Demands 024 -034* -036* -047" -041* -053°7
(0.15) (0.18) (0.18) (0.21) (0.22)  (0.24)
Strength Demands 002" 002" 002" 002" 003" 0027
Percentile (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Future Occupation | Current
Fitness Demands -0.12 -0.14 -0.17
(0.15) (0.16) (0.17)
Strength Demands -0.01 -0.01 -0.01
Percentile (0.01) (0.01) (0.01)
Observations 25215 22665 20255 17761 15253 12827
Female Workers
Current Occupation
Fitness Demands -0.27* -0.28 -0.27 -0.27 -0.26 -0.28
(0.16) (0.18) (0.18) (0.20) (0.21) (0.23)
Strength Demands 003" 003" 003" 003" 003" 0047
Percentile (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Past Occupation | Current
Fitness Demands 0.04 0.21 0.00 0.14  -0.06 0.03
(0.22) (0.28) (0.27) (0.32) (0.32) (0.37)
Strength Demands 002" 002" 003" 003" 003" 0047
Percentile (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Future Occupation | Current
Fitness Demands 0.26 0.22 0.19
(0.20) (0.21) (0.23)
Strength Demands 0.00 0.00 0.01
Percentile (0.01) (0.01) (0.01)
Observations 23236 20658 18491 15997 13962 11552

* significant at 10%; " significant at 5%.

Notes: Standard errors, clustered by respondent, in parentheses. (Continued next page.)
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(Table 7 notes continued)

All models include age, age-squared, along with dummies for black, hispanic, high
school graduate, college attendee, college graduate, decile in annual wage distribution,
and single-digit 1970 Census occupation category. Current occupation measures are
taken from the NLSY. The past and future characteristics are residualized by first

regressing them on current characteristics.
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