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Abstract
This paper analyzes the role of mental health in self-employment decisions. We find
evidence of a relationship between psychological distress and self-employment for men
that depends on type of self-employment and severity of psychological distress.
Specifically, there is suggestive evidence of a causal link from moderate psychological
distress to self-employment in an unincorporated business as a main job for men.
Additionally, we find evidence that long term mental illness can significantly increase
the probability of self-employment in an unincorporated business for both men and
women. Our results suggest that individual difficulty in wage-and-salary employment
is the likely mechanism for this connection.

JEL classification J24 ● J23 ● I10

Keywords Entrepreneurship ● Self-employment ● Occupational choice ● Mental health

1 Introduction

Entrepreneurship has been shown to drive economic growth (Baumol, 1996), at least
partially because new businesses create jobs at a much higher rate than established
firms (Haltiwanger et al., 2008). Due to the importance of entrepreneurship to the
economy, the traits of successful entrepreneurs have been intensely studied and
documented by academics and business people alike. Historically, the most discussed
characteristic of entrepreneurs has been attitude toward risk. Individuals have a
choice between becoming workers for established firms or starting their own firm; in
equilibrium, models predict that individuals who are less risk averse become
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entrepreneurs (Ekelund et al., 2005; van Praag & Cramer, 2001; Kihlstrom & Laf-
font, 1979; Knight, 1965). This is not surprising given that the success rate of
entrepreneurs is very low. For example, about half of new firms do not survive more
than five years (Small Business Association Office of Advocacy, 2012). Since mental
illness and emotions have been shown to be correlated with risk attitudes (Maner
et al., 2007; Fessler et al., 2004; Loewenstein et al., 2001), as well as numerous other
characteristics of entrepreneurs that we will discuss below, we examine the rela-
tionship between self-employment and mental health status.

The theoretical and empirical literature on the self-employment choice problem has
identified several characteristics that determine entrepreneurship. Factors such as
education, age, race, marital status, and physical health have been shown to affect an
individual’s probability of self-employment (Bogan & Darity, 2008; Del Boca et al.,
2000; Evans & Leighton, 1989; Rees & Shah, 1986). Further, there is a large literature
describing the “entrepreneurial” personality (See as an example Smith-Hunter et al.
2003). Studies find that key entrepreneurial characteristics include: risk propensity
(Knight, 1965; Arenius & Minniti, 2005; Pendergast, 2003; Ekelund et al., 2005),
creativity (Engle et al., 1997; Pendergast, 2003), achievement orientation (Collins
et al., 2004; Pendergast, 2003), self-efficacy (Arenius & Minniti, 2005), persistence
and independence (Pendergast, 2003). In addition, Baron (1999) shows that entre-
preneurs are less likely than others to think about how things might have turned out
differently in past situations. Cooper et al. (1988) find that the assessment by entre-
preneurs of their own likelihood of success is dramatically detached from past macro
statistics and the perceived likelihood of the success of their peer group. More
recently, Hvide & Panos (2014) test and confirm that risk tolerant individuals are
more likely to become entrepreneurs but perform worse. Further, Levin & Rubinstein
(2017) show that “the combination of smart and illicit tendencies as youths accounts
for both entry into entrepreneurship and the comparative earnings of entrepreneurs.”

Several of these characteristics overlap with defining characteristics of mental
illness and the effects of mental illness. There is anecdotal support for this view. For
example, famous entrepreneur, Elon Musk, has been identified as having bipolar
disorder and Kate Spade suffered from anxiety and depression.1 Bipolar disorders
symptomatically involve taking on new projects, increasing high-risk behaviors, and
having unrealistic beliefs in one’s abilities (National Institute of Mental Health, 2013)
and depression and anxiety disorders are common among high-achieving individuals
(Kawamura et al., 2001). In the literature, Tremblay et al. (2010) find that those with
bipolar disorder appear to be disproportionately concentrated in more creative occu-
pations. Further, Freeman et al. (2019) find that entrepreneurs experience more
depression (30%) and bipolar disorder (11%) than comparison participants. Thus,
with regard to the relationship between entrepreneurship and mental illness, there may
be a “pull effect”—characteristics associated with mental illness could be valuable
traits to have as an entrepreneur. It could be the case that entrepreneurship matches
well with the comparative advantages of people with mental health problems.

In contrast to the “pull effect” described above, there may be a “push effect”—
some forms of mental illness may make wage-and-salary employment more difficult.
Symptoms of depression, for example, include loss of interest in activities; fatigue

1 https://www.entrepreneur.com/article/321463
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and decreased energy; difficulty concentrating, remembering details, and making
decisions (National Institute of Mental Health, 2013). As a result, individuals suf-
fering from depression or other forms of mental illness have lower earnings than
healthy individuals (Cseh, 2008; Ettner et al., 1997; Bartel & Taubman, 1986), and
thus lower opportunity costs associated with being an entrepreneur.

The economic literature supports the view that individuals who are disadvantaged in
the wage-and-salary labor market are more likely to choose self-employment. For
example, Clain (2000) finds that women who choose full-time self-employment have
personal characteristics that are less highly valued in the marketplace than women who
work full-time in wage-and-salary employment. Moreover, it has been documented that
immigrant disadvantages play a role in immigrant self-employment. For some immigrant
groups, small business offers an alternative to low-paying, menial jobs in the secondary
sector (Min, 1988). Similarly, those with mental health problems may have characteristics
that cause them to more often choose self-employment over wage-and-salary employment.

Hessels et al. (2017) find that the self-employed experience less work-related stress
than wage-and-salary employees and that self-employed individuals without employees
experience less work-related stress than those with employees, due to a lower level of
job demand. However, much of the entrepreneurship literature suggests that entrepre-
neurship is a stress-inducing occupation which in turn creates physical and mental health
problems (Buttner, 1992; Jamal, 1997). While Stephan & Roesler (2010) find evidence
that an entrepreneurial career may have some health benefits, Rietveld et al. (2015) show
that the selection of comparatively healthier individuals into self-employment accounts
for the positive cross-sectional difference. Further, Rietveld et al. (2015) present evi-
dence that engaging in self-employment has a negative effect on health.

This paper builds upon the work of Levine & Rubinstein (2017) who find that
incorporated business owners as teenagers scored higher on learning aptitude tests and
were engaged in more aggressive, illicit, risk-taking activities than unincorporated
business owners and the work of Astebro et al. (2011) whose model of occupational
choice predicts self-employed individuals are disproportionately drawn from the tails of
the earnings and ability distribution. This literature suggests that those with valuable
traits to have as an entrepreneur (one tail of the ability distribution) become incorporated
business owners while those with difficulties in the wage-and-salary employment market
(the other tail of the ability distribution) become unincorporated business owners. In this
context, our empirical analysis that includes an incorporated versus unincorporated
business distinction, will enable us to address a lacuna in the literature with regard to
potential mechanisms influencing the causal relationship between mental health and self-
employment. Moreover, our study contributes to the literature by providing empirical
support for the direction, magnitude, and nature of the relationship. Using a repre-
sentative sample of Americans, we primarily focus on one specific aspect of mental
health and analyze the effect of psychological distress on the decision to become self-
employed and the type of self-employment chosen.

We find a connection between psychological distress and self-employment among
men that is related to both the type of self-employment (unincorporated or incorporated
business) and the severity of psychological distress. For men, there is causal evidence to
suggest that having moderate psychological distress increases the probability of being
self-employed in an unincorporated business as a main job. For both men and women,
we find some evidence that long-term mental illness is associated with unincorporated
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self-employment as a main job. For women, we find that long-term mental illness also is
associated with unincorporated self-employment as a secondary job. Given that pur-
suing self-employment in unincorporated businesses can be linked to wage-and-salary
employment being more difficult (Levine & Rubinstein, 2017), the “push effect,” our
results suggest that difficulty with wage-and-salary employment is the likely mechanism
for the connection between psychological distress and self-employment.2

The remainder of the paper is organized as follows. Section 2 describes the data.
Section 3 discusses the empirical strategy and hypothesis development. Section 4
presents the econometric analysis and results. Finally, Section 5 summarizes key
findings and provides concluding remarks.

2 Data

The data used in this study come from the Panel Study of Income Dynamics (PSID)
which is a nationally representative longitudinal survey of U.S. households.3 The
panel nature of the survey combined with the fact that it collects information on
employment, mental health, and demographic characteristics, make it ideally suited
for our analysis. Due to the data availability of mental health measures, we use data
from the years 2001 through 2017.4 We focus on only those respondents who are less
than 75 years old. We do not impose any further age restrictions.5

2.1 Subgroups

We separately study male and female PSID respondents.6,7 We separate the sample
in this way because empirical evidence shows that women have different labor
market preferences than men with regard to self-employment. Boden (1996) shows
that women’s propensity to select out of wage-and-salary employment and into

2 While we follow Levine & Rubinstein (2017) in interpreting unincorporated self-employment as
reflecting a poor fit with wage-and-salary labor, there is the possibility that individuals may seek self-
employment for some specific benefit. Our data do not allow for any more detailed evaluation of moti-
vation for self-employment. This suggests some care is needed in interpretation of the results that follow.
3 The PSID does have a high proportion of African American households, as the panel oversampled low
income households from urban areas and the rural south.
4 Data from year 2001 is used for lagged mental health variables.
5 We do exclude respondent householders who are neither head, nor spouse, nor long term co-habitor,
since there is no employment data for those who are not head/spouse/long term co-habitor.
6 We combined married and single people because a Chow test indicates that the coefficients for single
individuals are not jointly statistically significantly different from those for married individuals (F= 1.14,
p= 0.3256).
7 Within the PSID sample, who is the respondent can be correlated with who is descendant from an
original PSID household and the original PSID sample focused on male respondents. This implies that the
respondent householder is not entirely random. To address this concern, we analyze if couple households
with the wife as a respondent are similar to couple households with the husband as a respondent in terms of
basic characteristics: age, education, net worth, home ownership, financial distress, number of children,
race, ethnicity, health status indicators. The differences in the health status indicator variables are not
statistically significant. The differences in the other characteristic variables are statistically significant, but
the actual values of the differences are small for all variables except race and net worth.
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self-employment trails that of men. Furthermore, Hundley (2000) concludes that
women tend to choose self-employment to facilitate household production and men
tend to choose self-employment to achieve higher earnings. In our data, a Chow
test indicates that the coefficients for specifications using men are weakly sig-
nificantly different than those for women (F= 1.51 with a p-value of 0.113). The
labor market decisions of couples are generally made jointly, so we control for
marital status within each sample (Lundberg et al., 2003; Kirchler et al., 2008).

We limit our sample by including only those who responded to the primary mental
health measure that we use. This question is asked in 2001, 2003, 2007, 2009, 2011,
2013, 2015, and 2017. Also, only one person in a household (the interview respon-
dent) provides responses for the mental health measure that we use. Thus, we only
have one observation from each couple household. We begin with a sample of 67,289
person-year observations. We lose 24.6% of the sample by restricting the sample to
only those observations with a lagged mental health measurement (n= 16,528). As
mentioned previously, we drop those respondents over 75 years old (n= 2655 or
3.9%). We also limit the sample by omitting those who did not respond to the self-
employment question (n= 44 or <0.1%) and those who did not respond to most of the
control variables (n= 55 or <0.1%). This leaves us with a total sample of 48,007
person-year observations. Table 1 shows that our sample consists of 19,491 men-year
observations, 28,516 women-year observations when all waves of data are pooled.

2.2 Employment measures

Levine & Rubinstein (2017) argue that self-employment should not be considered a
homogeneous occupational classification and that there is a distinction between
incorporated business owners (entrepreneurs) and unincorporated business owners
(other business owners). The PSID data allow us to make this distinction between
self-employment in incorporated and unincorporated businesses.8

Our primary outcome variable is employment status, which is an unordered
categorical variable with six possible values: (1) main job and any secondary jobs are
all wage-and-salary employment; (2) main job (or a secondary job) is self-
employment in an incorporated business;9 (3) main job is self-employment in an

8 An incorporated business is a legal entity that is recognized as a person under the law. An unin-
corporated business is a privately owned business in which the owners have unlimited liability as the
business is not legally registered as a company. Since unincorporated businesses are essentially extensions
of their owners, these organizations have a finite life—each unincorporated business can only last as long
as the owners live. While an unincorporated owner may be able to share business assets, (s)he is generally
unable to sell his/her interest in the business because the business is legally an extension of him/herself.
Additionally, unincorporated business owners must report their share of the business income and losses on
their personal returns. In contrast, an incorporated business is independent and not tied to the life of any
person. As a result, an incorporated business, theoretically, could last forever. Since an incorporated
business is legally independent, an owner’s interest in the business can be transferred without affecting the
business itself. Incorporated businesses must pay taxes on any income it earns. Then, if it distributes any
income to its owners, the owners must pay tax on any cash they receive. (Source—http://info.legalzoom.
com/difference-between-incorporated-unincorporated-businesses-24040.html)
9 Only 0.4% of the male sample and 0.2% of the female sample include respondents with wage-and-salary
as a main job and incorporated business as a secondary job. Thus, these respondents are included in this
category.
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unincorporated business; (4) main job is wage-and-salary employment with an
unincorporated business as a secondary job; (5) unemployed; and (6) out of the labor
force. As defined, these categories are mutually exclusive and summary statistics for
these categories are presented in Table 2.10

Table 2, Panel A shows that 63.8% of the male observations and 60.3% of the female
observations have wage-and-salary employment, 6.1% of male and 6.0% of female
observations are unemployed, and 15.7% of the male observations are out of the labor
force (OLF) while 25.2% of the female observations are OLF. Thus, compared to women,
men are more likely to have some self-employed observations (14.3% of observations vs.
8.5%). For both men and women, self-employment as the main job is more common than
as a secondary job and unincorporated self-employment is more common than incor-
porated self-employment.

Panel B of Table 2 shows changes over time in main job self-employment status
for men and women during the time period studied (2003–2017). Of the 4852 unique
males that we observe over time, 19.1% report that they are self-employed in some
interview waves but not all waves. Of the 8152 unique females followed over time,
12.4% report changes in self-employment status over time. Our analyses that involve
conditional fixed effects will identify effects from this subgroup of the sample.11

Tables 3 and 4 present employment transition matrices indicating changes in
employment from one wave to the next. These tables illustrate the inertia in
employment status from one wave to the next. Over 80% of men and over 78% of
women in wage-and-salary jobs in one wave have wage-and-salary jobs in the next
period. Similarly, about 60% of men and women who are OLF in one wave continue
to be so in the next wave. The bold text in Tables 3 and 4 show substantial inertia in
self-employment. Over 60% of men in incorporated self-employment jobs remain in

Table 1 Size of sample by
gender and interview year—
full sample

Year Men Women Total

2003 2504 3579 6083

2007 2511 3730 6241

2009 2714 4068 6782

2011 2866 4169 7035

2013 2947 4252 7199

2015 2940 4279 7219

2017 3009 4439 7448

Total observations 19,491 28,516 48,007

Unique individuals 4852 8152 13,004

The sample is pooled from seven waves of data. Mental health
questions were not asked in 2005

10 The PSID asks about up to four jobs where job 1 is the current or last main job and jobs 2–4 are current
or past other jobs. However, we only include in the analysis jobs that the person had not left in the last two
years. So, all of the jobs can be described as “current” meaning the job was held since the last wave.
11 Note that 0.4% of unique males were unemployed in all waves, 1.5% of unique males were OLF in all
waves, 0.4% of unique females were unemployed in all waves, and 3.0% of unique females were OLF in
all waves. While these figures are non-trivial, these individuals are dropped in the fixed effects model
specifications so do not influence our results.
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some type of self-employment the following wave. Over 55% of men in main job
unincorporated self-employment remain self-employed the following wave. Over
36% of men in secondary job unincorporated self-employment remain self-employed
the following wave. This pattern is similar among self-employed women although
the rates of staying self-employed are slightly lower than for men. We also can see
that there is limited movement from unemployment to self-employment (10.7% for
men and 7.9% for women) and very little movement from OLF to self-employment
(7.1% for men and 5.0% for women). See italic text in Tables 3 and 4.

Most self-employment is concentrated within a few occupational categories. Table
5 reports the top self-employment occupational categories for our sample of indi-
viduals by gender and incorporation status. For each subsample, four categories
encompass the top three from each of our self-employment groupings (incorporated
self-employment, unincorporated self-employment as a main job, and unincorporated
self-employment as a secondary job). For both men and women, we find the top
categories include mostly low fixed cost businesses.

Table 2 Employment statistics
—full sample

Panel A Men Women

Individual-year
observations

n= 19,491 n= 28,516

Wage-and-salary job(s) only 63.8% 60.3%

Incorporated self-employed—main job 3.1% 1.2%

Incorporated self-employed—
secondary job

0.4% 0.2%

Unincorporated self-employed—main job 8.0% 5.5%

Unincorporated self-employed—
secondary job

2.8% 1.6%

Unemployed 6.1% 6.0%

Out of the labor force (OLF) 15.7% 25.2%

Panel B Men Women

Unique individual
observations

n= 4,852 n= 8,152

Any change in self-employment status 19.1% 12.4%

Self-employment is variable 8.7% 5.1%

Self-employment goes from 0 to 1
(startup)

5.7% 3.9%

Self-employment goes from 1 to 0
(shutdown)

4.7% 3.4%

Always self-employed 6.7% 3.5%

Never self-employed 74.3% 84.2%

Chi-square tests indicate that the employment statistics are not
independent of gender in the top panel (χ2= 915.5, p < 0.001) or the
bottom panel (χ2= 200.4, p < 0.001)
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2.3 Mental health measures

In all waves from 2001 to 2017 except the 2005 wave, each respondent is asked a
series of six questions about his/her current feelings. The questions ask the
respondent to rate the following feelings on a scale of 0 (=none of the time) to 4
(=all of the time): whether he/she has felt sad, nervous, restless, hopeless, worthless,
and that everything was an effort in the last 30 days. These question responses are
summed to create the K-6 non-specific psychological distress score (Kessler et al.,
2003), which has been shown to be a good predictor of depression and anxiety
(Furukawa et al., 2003; Cairney et al., 2007). Because only the interview respondent
can answer these questions, we do not observe the K-6 score for the spouse of a
married respondent. Married respondents are fairly split between husbands (males)
and wives (females) so we are able to examine the effect of the K-6 score for married
males and married females, just not within the same household. The K-6 psycho-
logical distress screen is useful because the timing is specific, it can vary over time as
symptoms come and go, it does not require a doctor diagnosis, and it captures mild as
well as severe conditions (Andrews, 2001).12

While the K-6 score is a continuous variable, we do not use it as a continuous
variable in our analysis because there is a rich literature documenting its nonlinearity
and identifying the appropriate cut-off points to use to categorize levels of psycho-
logical distress. Kessler et al. (2003) find that a K-6 score of 13 or higher indicates

Table 3 Employment status transition matrix—men

Employment status in year t+ 1

W&S Inc Main job Secondary

Employment status in year t Job only Self-emp Uninc self-emp Uninc self-emp Unemp OLF Total

W&S job only 9964 190 484 290 667 844 12,439

80.1% 1.5% 3.9% 2.3% 5.4% 6.8% 100.0%

Inc self-emp 219 306 89 19 14 42 689

31.8% 44.4% 12.9% 2.8% 2.0% 6.1% 100.0%

Main job uninc self-emp 486 106 712 56 70 137 1567

31.0% 6.8% 45.4% 3.6% 4.5% 8.7% 100.0%

Secondary uninc self-emp 288 23 40 133 22 31 537

53.6% 4.3% 7.4% 24.8% 4.1% 5.8% 100.0%

Unemployed 616 22 88 18 276 174 1194

51.6% 1.8% 7.4% 1.5% 23.1% 14.6% 100.0%

Out of labor force 866 42 154 21 145 1837 3065

28.3% 1.4% 5.0% 0.7% 4.7% 59.9% 100.0%

Total (person-year obs) 12,439 689 1567 537 1194 3065 19,491

(percent) 63.8% 3.5% 8.0% 2.8% 6.1% 15.7% 100.0%

W&S indicates wage-and-salary

12 In addition to the K-6 related questions, the PSID also asks whether the respondent has EVER been
diagnosed with any emotional, nervous, or psychiatric problems by a doctor. This question is asked in
every wave beginning in 2001. We do not utilize this variable in our primary analysis as there are
drawbacks to the diagnosis question. The timing is not specific and because the question requires a doctor
visit, it captures socioeconomic status and health care preferences along with mental health status. Fur-
thermore, the self-reports of lifetime diagnosis in the PSID survey are often inconsistent longitudinally as
“individuals alter their reports to make past states consistent with current states” (Aneshensel et al., 1987).
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that the respondent suffers from severe psychological distress. As a result, we create
a dummy variable from the score using this cutoff. We also create an additional
dummy variable to capture moderate psychological distress (scores between 5 and 12
inclusive), since the effects of mood may not be limited to severe cases (Prochaska
et al., 2012). Individuals with K-6 scores lower than 5 are considered not to have any
psychological distress.13 It is notable that using the K-6 measure enables us to focus
on the relationship with one specific aspect of mental health - psychological distress
(depression and anxiety).

The K-6 measure varies over time (See Table 6). In the sample, 60.2% of men and
56.1% of women always score below a five and 7.1% of men and 11.3% of women
always score a five or above. We see 32.8% of the male subgroup and 32.5% of the
female subgroup move between low and moderate/high scores over time. Consistent
with these statistics, we find that the correlation between K-6 status from one wave to
the next is positive (0.5586—men; 0.6063—women).

Table 7 provides summary statistics for the K-6 mental health measures used in
this analysis by self-employment status. Significance tests indicate differences in the
means compared to the wage-and-salary only group. For both men and women, main
job unincorporated self-employment is associated with a lower percentage of
respondents in the lowest K-6 category compared to the wage-and-salary only

Table 4 Employment status transition matrix—women

Employment status in year t+ 1

W&S Inc Main job Secondary

Employment status in
year t

Job only Self-emp Uninc self-
emp

Uninc self-
emp

Unemp OLF Total

W&S job only 13,442 152 467 244 843 2037 17,185

78.2% 0.9% 2.7% 1.4% 4.9% 11.9% 100.0%

Inc self-emp 138 145 61 16 4 55 419

32.9% 34.6% 14.6% 3.8% 1.0% 13.1% 100.0%

Main job uninc self-
emp

461 53 622 57 86 277 1556

29.6% 3.4% 40.0% 3.7% 5.5% 17.8% 100.0%

Secondary uninc self-
emp

267 10 26 85 24 48 460

58.0% 2.2% 5.7% 18.5% 5.2% 10.4% 100.0%

Unemployed 822 7 112 18 392 371 1722

47.7% 0.4% 6.5% 1.0% 22.8% 21.5% 100.0%

Out of labor force 2056 52 268 40 373 4385 7174

28.7% 0.7% 3.7% 0.6% 5.2% 61.1% 100.0%

Total (person-year obs) 17,186 419 1556 460 1722 7173 28,516

(percent) 60.3% 1.5% 5.5% 1.6% 6.0% 25.2% 100.0%

W&S indicates wage-and-salary

13 As a robustness check, we estimate a model that utilizes both a K-6 score continuous variable and a K-6
score squared continuous variable and find results consistent with our main specification.
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employment group (75.6% vs. 78.6% for men and 67.9% vs. 74.3% for women). The
unincorporated self-employed also have a higher percentage of respondents being in
the middle and high K-6 score categories than the wage-and-salary only employment
group. In contrast, the self-employed in an incorporated business group has a higher
percentage of respondents in the lowest K-6 category and a lower percentage of
respondents in the middle and high K-6 score categories than the wage-and-salary
employment only group.

Figure 1 presents the relationship between K-6 score level and self-employment
rates by type of business for men and women. The relationship between K-6 score
and self-employment differs by gender and the severity of psychological distress.
For men, unincorporated self-employment as a main job rises as severe psycholo-
gical distress increases. Unincorporated self-employment as a secondary job is
relatively flat over the range of moderate psychological distress and then declines
over the range of severe psychological distress. Incorporated self-employment
declines over the range of moderate psychological distress scores and then is rela-
tively constant over the range of severe psychological distress scores. For women,
incorporated self-employment and unincorporated self-employment as a secondary
job are relatively constant over the range of psychological distress scores. Unin-
corporated self-employment as a main job rises slightly over the range of moderate
psychological distress scores and declines slightly over the range of high psycho-
logical distress scores.

Table 5 Self-employment
occupational categories

Panel A: male sample % self-
employment

Incorp Main job Secondary job

Self-emp Uninc self-
emp

Uninc self-emp

Management 35.6% 17.6% 56.3%

Construction trades 9.2% 18.0% 5.1%

Building and grounds
cleaning and maintenance

1.8% 10.3% 5.7%

Sales 14.0% 8.6% 2.8%

Total 60.6% 54.5% 69.9%

Panel B: female sample % of
self-employment

Management 35.2% 11.6% 56.1%

Sales 15.6% 11.5% 9.5%

Personal care and service 7.9% 34.7% 7.3%

Office and administrative
support

11.2% 3.4% 4.4%

Total 71.5% 72.4% 83.0%

Chi-square tests indicate that the occupational statistics are not
independent of self-employment type for men (χ2= 393.0, p < 0.001)
or women (χ2= 582.5, p < 0.001)
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2.4 Control variables

Table 8 provides summary statistics for salient characteristics of the individual and
the household, capturing demographic traits, socioeconomic status, and physical
health (Hvide & Panos, 2014; Astebro et al., 2011; Del Boca et al., 2000; Rees &
Shah, 1986).14 The demographic variables include age, race/ethnicity, marital status,
and the number of biological children.15 The variables that capture socioeconomic

Table 6 Changes in mental health variables (2001–2017)

Men Women

Unique individual observations

n= 4852 n= 8152

Any change in distress (K6 above and below 5) 32.8% 32.5%

Distress is variable 19.2% 18.1%

Distress goes from 0 to 1 (onset) 5.9% 6.5%

Distress goes from 1 to 0 (remission) 7.7% 7.9%

Distress always moderate or high (K-6 score ≥5) 7.1% 11.3%

Distress always low (K-6 score <5) 60.2% 56.1%

Chi-square tests indicate that the psychological distress statistics are not independent of gender (χ2= 67.4,
p < 0.001)

Table 7 Mental health statistics by main job employment status

Inc Main job Secondary

Individual-year
averages

All W&S only Self-emp Uninc self-
emp

Uninc self-emp Unemp OLF

Men

n= 19,491 n= 12,439 n= 689 n= 1567 n= 537 n= 1194 n= 3065

K-6 score 0–4 0.762 0.786 0.813* 0.756*** 0.780 0.654*** 0.694***

K-6 score 5–12 0.211 0.197 0.171* 0.217* 0.209 0.286*** 0.245***

K-6 score 13+ 0.027 0.017 0.016 0.027*** 0.011 0.060*** 0.061***

Women

n= 28,516 n= 17,185 n= 419 n= 1556 n= 460 n= 1722 n= 7174

K-6 Score 0–4 0.701 0.743 0.783* 0.679*** 0.715 0.563*** 0.631***

K-6 Score 5–12 0.254 0.232 0.198 0.278*** 0.250 0.356*** 0.281***

K-6 Score 13+ 0.045 0.025 0.019 0.043*** 0.035 0.081*** 0.088***

W&S indicates wage-and-salary
*Significant at the 10% level
***Significant at the 1% level. Significantly different from wage and salary group

14 The PSID does have a high proportion of African American households as the panel oversampled low
income households from urban areas and the rural south.
15 Note that within our fixed effects specification, the number of biological children variable will capture
the effect of having a baby on both employment decisions and psychological distress.
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status are education, household net worth, whether they own their own home, and a
financial distress indicator.

Household net worth includes financial assets, non-financial assets (including a
primary residence), and retirement accounts. As a household member could have
mental health problems because the household was in financial distress and this
distress could influence job choice, we create a measure of financial distress to use as
a control in the analysis. We calculate a financial distress scale for each household by
dividing the value of household consumer debt by household income. Household
consumer debt includes credit card charges, student loans, medical or legal bills, or
loans from relatives but does not include any mortgage on a primary residence or
vehicle loans. The scale goes from 0 to 1 where 1 is distressed.16

Rees & Shah (1986) show that poor physical health decreases the probability of
self-employment. Thus, we also control for physical health with a variable that
counts the number of chronic conditions that a respondent reports from the following
list of possible conditions: high blood pressure or hypertension; diabetes or high
blood sugar; cancer or a malignant tumor (excluding skin cancer); chronic lung
disease such as bronchitis or emphysema; coronary heart disease, angina or con-
gestive heart failure; and arthritis or rheumatism. Poor physical health can negatively

Fig. 1 Self-employment rates and K-6 scores. Results from a locally weighted regression of self-
employment on K6

16 If consumer debt equals 0 and household income equals 0, then the financial distress variable is set to 0.
If consumer debt is greater than household income, then the financial distress variable is set to 1.
Approximately six percent of the sample had more debt than income. For the sample with more debt than
income, the median financial distress indicator value was 1.8 with a maximum value of over 100,000. To
minimize the effect of these outlier ratios, we truncated this variable at 1.
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affect self-employment because access to health insurance is less likely. Thus, we
also control for health insurance status and medical expenditures of the household.

Economic conditions also could have a large impact on both mental health and
self-employment (Zivin et al., 2011). Consequently, we control for economic con-
ditions using unemployment rate data which is a common macroeconomic indicator
that previously has been used in the context of labor market decision research
(Bedard & Herman, 2008; Boffy-Ramirez et al., 2013).17 We link the annual,
national, unemployment rate specific to the gender and race of each respondent.18

3 Empirical strategy and hypothesis development

Consistent with much of the economic literature on occupational choice, we base our
empirical analysis on a model which assumes that workers make occupational choice
decisions to maximize expected utility (Blau, 1987). Occupational choice theory

Table 8 Control variable statistics

Men Women

Demographics

Age‡ 44.5 44.4

African-American 0.284 0.401**

Hispanic 0.066 0.079**

Other race 0.030 0.021**

Married‡ 0.628 0.524**

Number of children (household)‡ 0.667 0.985**

Socio-economic status

No high school diploma 0.140 0.159**

Some college 0.262 0.292**

College graduate 0.314 0.257**

Household net worth (incl. main home equity)‡ $265,088 $178,753**

Own home (household)‡ 58.5% 57.2%**

Household financial distress scale (range 0–1)‡ 0.142 0.178**

Physical health

3+ Chronic health conditions‡ 16.5% 19.0%**

Total medical expenditures (household)‡ $6,097 $5,571**

Has health insurance‡ 82.4% 85.0%**

Economic conditions

Unemployment rate 8.1% 7.8%**

Person-year observations 19,491 28,516

All dollar values are adjusted to 2017 US$ using an all item CPI-U from the Bureau of Labor Statistics
‡Indicates time-varying measures, which are included in the fixed effects specification
**Indicates significantly different from men at the 5% level. Significance tests are unpaired t-tests for
continuous variables and chi-square tests for binary variables

17 We obtain the unemployment rate data from the Bureau of Labor Statistics (BLS) website.
18 If the respondent race observation was missing, we used the national average for the gender of the
respondent. The BLS only provides unemployment rate data for four ethnic groups: Caucasian, African
American, Asian, and Latino/Hispanic. For the other race group, we utilize the Asian unemployment rate.
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indicates that self-employment will be more attractive for individuals with low
earnings potential in wage-and-salary employment or high earnings potential in self-
employment. Astebro et al. (2011) develop a multi-task model of occupational choice
in which frictions in the labor market induce mismatches between firms and workers,
and misassignment of workers to tasks. Their model predictions are consistent with
recent evidence which shows that entrants into self-employment are dis-
proportionately drawn from the tails of the earnings and ability distributions (Astebro
et al., 2011). Generally, we consider a framework in which differences (D*) in
expected utility between self-employment and wage-and-salary employment are a
function of observable personal characteristics:

D� ¼ Xβ þ ϵ ð1Þ

Levine & Rubinstein (2017) find that incorporated business owners as teenagers
scored higher on learning aptitude tests and were engaged in more aggressive, illicit,
risk-taking activities than unincorporated business owners. This suggests that those
with valuable traits to have as an entrepreneur (one tail of the ability distribution à la
Astebro et al. (2011)) become incorporated business owners while those with diffi-
culties in the wage-and-salary employment market (the other tail of the ability dis-
tribution) become unincorporated business owners. Consistent with this structure, we
analyze the connection between mental health and differing types of self-
employment (incorporated businesses and unincorporated businesses). Psychologi-
cal distress may change an individual’s tastes, i.e., degree of risk aversion, making
them more attracted to establishing an incorporated business (a “pull effect”). On the
other hand, if psychological distress makes maintaining wage and salary employment
more difficult (a “push effect”), we expect to observe workers with psychological
distress switching to unincorporated self-employment to earn a living. While psy-
chological distress in different individuals may have different effects, we aim to
examine whether there is a dominant pattern by testing the following hypotheses:

– Push Effect: Those experiencing mental health issues (psychological distress) are
more likely to become self-employed in an unincorporated business.

– Pull Effect: Those experiencing mental health issues (psychological distress) are
more likely to become self-employed in an incorporated business.

Specifically, the goal of our empirical analysis is to ascertain whether mental
health problems exert an independent effect on the probability that an individual will
make a particular occupational choice.

We utilize a fixed effects multinomial logit model for occupational choice. One of
our empirical specification innovations is that we differentiate between self-
employment in incorporated and in unincorporated businesses. Thus, we identify six
primary employment classifications for individual occupational choice: (1) wage-
and-salary employment only, (2) self-employed in an incorporated business,19 (3)
self-employed in an unincorporated business as a main job, (4) wage-and-salary
employment with an unincorporated business as a secondary job, (5) unemployed,

19 Only 0.4% of the male sample and 0.2% of the female sample include respondents with wage-and-
salary as a main job and incorporated business as a secondary job. Thus, these respondents are included in
this category.
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and (6) out of the labor force. The baseline model specification for respondent i in
wave t is:

EMPit ¼ MHi;t�1αþ EMPi;t�1γ þ Xi;t�1β þ μi þ εit ð2Þ
where EMPit is a categorical variable for employment category. The employment
category reference group is wage-and-salary employment only. The vector MHi,t− 1

includes two lagged measures of mental health (a lagged moderate psychological
distress dummy variable, and a lagged severe psychological distress dummy vari-
able). EMPi,t− 1 controls for employment category in the previous wave.20 Since
there is a bi-directional relationship between mental health and self-employment, we
exploit the time ordering of the lagged mental health measures to capture the effect of
mental health on self-employment. We contend that significant coefficients on the
lagged mental health measures are suggestive causal evidence of the effect of mental
health on self-employment decisions.21,22

If the sign of the mental health variable coefficient is positive (negative) and sig-
nificant with regard to self-employment in an unincorporated business (incorporated
business), this is suggestive that the “push effect” is the likely mechanism for the
connection. If the sign of the mental health variable coefficient is positive (negative) and
significant with regard to self-employment in an incorporated business (unincorporated
business), then the “pull effect” is the likely mechanism for the connection.23

Xi,t− 1 includes lagged time-varying respondent, household, and economic char-
acteristics (indicated in Table 8) that have been found to influence employment
decisions (Hvide & Panos, 2014; Astebro et al., 2011; Del Boca et al., 2000; Rees &
Shah, 1986). We also include year dummy variables to control for year effects.
Specifically, during our time frame, we use the year dummy variables to control for
any changes in health care laws covering mental health care. A detailed description
of all of the variables used and how they are constructed can be found in Appendix
A. Many of these control variables could be potentially endogenous and thus bias our
results. However, it is revealing to examine whether these potentially endogenous
variables help to explain the significant relationships. We speculate many of these
endogenous variables represent constraints that could have been induced by mental
health problems. Hence for each specification, we utilize a baseline model in which
only strictly exogenous controls (age and the unemployment rate) are included.
Further, we perform separate regressions for men and women.

20 Our identification strategy includes lagged employment, similar to the Case et al. (2005) approach
which also utilizes the reasoning of Granger causality to overcome similar identification challenges.
21 It is unlikely that current employment affects previous mental health measures. Further, our fixed effects
model addresses the concern that both mental health and self-employment could have been influenced by
longstanding situations.
22 We test for multicollinearity in our models. In all of the models, the variance inflation factor (VIF) is
always below 2.83.
23 A less robust push-pull effect also could be identified by the relative magnitudes of the coefficient of the
effect of mental distress on unincorporated business ownership and the coefficient of the effect of mental
distress on incorporated business ownership. If mental distress “pushes” individuals into entrepreneurship,
the unincorporated business ownership coefficient would be larger than the incorporated business own-
ership coefficient. If mental distress “pulls” individuals into entrepreneurship, the incorporated business
ownership coefficient would be larger than the unincorporated business ownership coefficient.
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Our fixed effects multinomial logit model differences out time-invariant sources of
individual heterogeneity. We argue that the coefficients estimated using the fixed effects
model are more likely to capture the causal relationship from mental illness to occupa-
tional choice because unobservable time-invariant characteristics are held constant (See
also Love & Smith, 2010; Bogan & Fertig, 2013). However, fixed effects would absorb
the effects of any mental illness that surfaced prior to the beginning of our observation
period, and hence the employment effects of long-standing mental illness would not be
attributed to psychological distress in this model. As a result, we interpret the results of
our fixed effects models as capturing only the effects of episodic fluctuations in psy-
chological distress. In the robustness checks section, we conduct additional analyses to
show the effects of long-standing mental illness on self-employment decisions.

Since the fixed effects model does not retain time invariant observations in which
a respondent has no change in employment category during the entire sample period,
the sample size is reduced.24 The descriptive statistics for the observations used in the
fixed effects models are provided in Appendix B, Table 12.25 As a robustness check,
we do analyze a specification without fixed effects and find stronger and more
significant results for both men and women (See Table 14 in Appendix B). However,
we do not utilize this model as our main specification because it does not allow us to
control for unobservable respondent characteristics and could overstate our results.

4 Econometric analysis

4.1 K-6 score results

Table 9 presents the results for the male subgroup in the first five columns and the
results for the female subgroup in the last five columns. Consistent with Hundley
(2000) we find different results for men and women. For men, lagged moderate
psychological distress significantly increases the probability of being self-employed
in an unincorporated business as a main job (significant at the 5% level in the fully
adjusted model and at the 1% level in the baseline model). For women, none of the
coefficients on psychological distress are statistically significant.

Beyond indicating a link between mental health issues and self-employment
decisions, these results are also suggestive of the mechanism through which mental
health influences occupational choice. Given that we observe a significant connection
between lagged psychological distress and unincorporated businesses, this suggests

24 Given that the identified respondent for a household can change between PSID waves, the fixed effects
model also would drop households with respondent changes between waves. We did conduct analysis
comparing couple households that change who is the respondent with couple households who do not
change. There are only changes in respondents in 23% of the person-year observations. If the couple
respondent is different than in the last wave, the couple is significantly younger on average than if the
couple respondent is the same. Correspondingly, this couple household has less wealth, is less likely to be a
homeowner, and is healthier on average.
25 The fixed effects sample size is significantly smaller but notably, those in the fixed effects sample and
the full sample have similar distributions of K-6 scores. The fixed effects sample does differ from the full
sample in expected ways. For example, those in the fixed effects sample are less likely to be wage-and-
salary employees and more likely to have been self-employed, and they are less likely to have health
insurance (which is more common with wage-and-salary employment).
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that the “push effect” is the more likely mechanism for the connection. Thus, psy-
chological distress issues make wage-and-salary employment more difficult and
make people more likely to choose self-employment in unincorporated businesses.

4.2 Robustness checks

4.2.1 Self-employment definition sensitivity

We check the sensitivity of our results to our definition of self-employment. Our data
show that self-employment is concentrated within a few occupational categories
(see Table 5) that generally are low barriers to entry (low fixed costs) businesses.
We analyze the effect of mental health on self-employment, restricting our self-
employment definition to the top self-employment categories. Table 10 shows that
the results are consistent with our findings in Table 9.

4.2.2 Long-term mental health conditions

While the fixed effects model is more suggestive of a causal relationship between
psychological distress and self-employment decisions, the fixed effects model only
enables us to identify the effects of transitory fluctuations in psychological distress, unless
the onset of a permanent mental health condition occurs during our sample period. To
analyze the relationship between permanent mental health issues and self-employment
decisions, we employ several long-term mental health measure model specifications.

One limitation of the K-6 measure of psychological distress is that it provides a
snapshot of person’s mental health over a very short period of time. Consequently,
we also try to measure the connection of the mental health history of a respondent
with self-employment. In addition to the K-6 related questions, the PSID also asks
whether the respondent has EVER been diagnosed with any emotional, nervous, or
psychiatric problems by a doctor. This question is asked in every wave beginning in
2001. We do not utilize this variable in our primary analysis as there are other
drawbacks to the diagnosis question. In particular, the mental health diagnosis is a
simple dichotomous variable and, because the question requires a doctor visit,
captures socioeconomic status and health care preferences along with mental health
status. Furthermore, the self-reports of lifetime diagnosis in the PSID survey are
often inconsistent longitudinally as “individuals alter their reports to make past states
consistent with current states” (Aneshensel et al., 1987).

The benefit of this question is that, after the mental health diagnosis question,
respondents are asked when their mental health problems started. From these
responses, we create several measures intended to capture long-term mental health
issues: one dummy variable indicating if onset was before age 19, one dummy
variable indicating if onset was before age 26, and one dummy variable indicating if
onset was more than 10 years before the current observation of the respondent.26 We
create measures that identify the onset before age 19 and before age 26 because the
literature on age-of-onset finds that half of lifetime mental disorders start by the mid-
teens and three-fourths start by the mid-20s (Kessler et al., 2007). We include a

26 These measures capture mental health conditions that are removed by our fixed effects models.
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measure that indicates if onset was more than 10 years before the current observation
of the respondent to identify those respondents that received a diagnosis later in life.
We use each of these variables in a separate regression. Using a multinomial logit
model, the dependent variable in Eq. (3) is a categorical variable for employment
status in the respondents’ last interview. The baseline model specification is:

EMPiT ¼ LMHi0αþ Xi1β þ εi ð3Þ
where LMHi0 is one of the three long-term mental health indicators described above,
and Xi1 includes all of the control variables from the first wave in which the
respondent was interviewed. Again, we perform separate regressions for men and
women and cluster the standards errors at the original family level. The sample in
which the LMH variable indicates onset before age 26 is restricted to those over age
25; otherwise the sample is restricted to those over age 18.

Table 11, Panel A shows that for the full samples of men and women, the onset of
a mental health condition before age 19 increases the probability of self-employment
in an unincorporated business as a main job. The male sample results are significant
at the 5% level for the baseline model. The female sample results are significant at
the 1% level for the baseline and fully adjusted models.

Table 11, Panel B shows that for women, the onset of a mental health condition
before age 26 also increases the probability of self-employment in an unincorporated
business as a main job and an unincorporated business as a secondary job (significant
at the 1% level for the baseline model and the 5% level for the fully adjusted model).

Table 11, Panel C shows a specification in which we use a measure that indicates
if the onset of a mental health issue was more than 10 years before the current
observation of the respondent. Panel C presents similar results to Panel B. For
women, the onset of a mental health condition more than 10 years prior increases the
probability of self-employment in an unincorporated business as a main job and a
secondary job (significant at the 1% level). The limited number of significant results
for the male subgroup could be driven by the low prevalence of mental health
diagnoses for men. The National Institute of Mental Health reports that men with
mental illnesses are less likely to have received mental health treatment than women
in the past year.27

5 Concluding remarks

We find a relationship between mental health and self-employment that is related to
type of self-employment. Our findings, which are robust to various model specifi-
cations, suggest that episodes of moderate psychological distress can significantly
increase the probability of self-employment in unincorporated businesses for men
and long term mental illness can significantly increase the probability of self-
employment in an unincorporated business for both men and women. Further, our
results suggest that the “push effect” (some forms of mental illness may make wage-
and-salary employment more difficult) is the likely mechanism for the connection
between mental health issues and self-employment.

27 https://www.nimh.nih.gov/health/topics/men-and-mental-health/
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Both our measure of transitory psychological distress, which focuses on depres-
sion and anxiety, and our long term mental health condition measures, which use
mental health diagnosis information, are associated with unincorporated self-
employment. This does leave open the possibility that other specific types of mental
health issues could be associated with incorporated self-employment. Future research
would be required to identify any potential links between incorporated self-
employment and mental health.

Understanding what influences the self-employment decision-making process is
important for both policy makers and individuals. These results may be of importance to
government agencies, such as the Small Business Administration, that support business
owners with advice and planning services. Such counseling generally recognizes that
individuals have differing reasons for entering self-employment and differing goals
within their new venture. If individuals are embarking on self-employment ventures as a
method to cope with other issues related to mental health, it is desirable to provide
advice that is tailored and relevant for this audience. Just as mental health can influence
how one best approaches traditional employment, it must also shape successful stra-
tegies for creating a new venture.

Additionally, it should be recognized that mental health issues may lead to a
different metric for success. For example, many forms of mental illness result in
frequent employment termination (some averaging as little as 10–13 weeks on the
job before termination McAlpine & Warner (2002)). In this case, businesses that
might not otherwise appear to be a viable alternative to traditional employment may
actually be viewed as a success. More research must be conducted to determine the
specific needs of business owners suffering from mental health concerns.

We have followed the prior entrepreneurship literature by interpreting unin-
corporated self-employment as likely reflecting constraints in the wage-and-salary
market as a driver of self employment (push effect), while incorporated self-
employment as reflecting preferences or opportunities for increased income (pull
effect). In reality, individual preferences and constraints may be much more com-
plicated. Individuals may prefer unincorporated self-employment to wage-and-salary
employment due to flexibility or other potential beneficial aspects even if income
opportunities are diminished or risky. Our work underscores the need for more
detailed data allowing a careful examination of the drivers of entrepreneurial activity
among those facing mental health issues.

From a socio-economic perspective, the question of how mental health problems
affect occupational choices is also a salient issue that could be contributing to the
income-health gradient. The large percent of Americans affected by mental illness has
been a persistent issue over the past several decades (Kessler et al., 1994; National
Institute of Mental Health 2017; Mojtabai et al., 2016). Since the self-employed earn
less on average than wage-and-salary employees (Hamilton, 2000), holding all else
constant, this evidence regarding the relationship between psychological distress and
self-employment suggests that mental health issues could have long-term consequences
for wealth-building for a large swath of the population. Mental health issues appear to
push individuals with mental health issues into unincorporated self-employment which
is associated with low earnings and has historically been unlikely to come with paid
sick leave, pension plans, and health insurance. However, if the alternative for this
group is unemployment, then unincorporated self-employment may be a good
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outcome. The Affordable Care Act could serve to further support those in unin-
corporated self-employment by providing better access to health insurance among the
self-employed (Bailey & Dave, 2019). Nonetheless, mental health likely has important
long-term consequences for the economic status of those with mental health issues.
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6 Appendix

6.1 A. Description of variables used in primary analysis

6.1.1 Employment variables

● Employment Status Unordered Categorical Variable (six categories): Each respondent
is asked about up to four jobs where job 1 is the current or last main job and jobs 2-4
are current or past other jobs. For this variable, we only include in the analysis jobs
that the person has not left in the last two years. Thus, all of the jobs can be described
as "current" meaning the job was held since the last wave. For each job, they are
asked whether this job involves being self-employed or employed by someone else.
If they respond that they are self-employed, then they are asked if that is an
unincorporated business or a corporation. From these three questions, we categorize
each head and spouse as one of the following: (1) wage-and-salary employment only,
(2) wage-and-salary employment with an unincorporated business as a secondary job,
(3) main job is self-employment in an unincorporated business, (4) is self-employed
in an incorporated business, (5) unemployed, or (6) out of the labor force. Note that
only 0.4% of the male sample and 0.2% of the female sample include respondents
with wage-and-salary as a main job and incorporated business as a secondary job.
Thus, both respondents with an incorporated business as a main job and respondents
with an incorporated business as a secondary job are included in one category.

6.1.2 Mental health variables

● Moderate Psychological Distress Dummy Variable (lagged one wave)—The
respondent is asked a series of 6 questions about their current feelings.
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The questions ask the respondent to rate the following feelings on a scale of 0
(=none of the time) to 4 (=all of the time): whether he/she has felt sad, nervous,
restless, hopeless, worthless, and that everything was an effort in the last 30 days.
These question responses are summed to create the K-6 non-specific
psychological distress score. If the K-6 score is between 5 and 12 (inclusive)
this variable is given a value of 1 and is set to 0 otherwise.

● High Psychological Distress Dummy Variable (lagged one wave)—The
respondent is asked a series of 6 questions about their current feelings.
The questions ask the respondent to rate the following feelings on a scale of
0 (=none of the time) to 4 (=all of the time): whether he/she has felt sad,
nervous, restless, hopeless, worthless, and that everything was an effort in the last
30 days. These question responses are summed to create the K-6 non-specific
psychological distress score. If the K-6 score is higher than 12 this variable is
given a value of 1 and is set to 0 otherwise.

● Mental Health Diagnosis Dummy Variable—A dummy variable that is given a
value of 1 if the individual has been told by a doctor that he/she has or had any
emotional, nervous, or psychiatric problems and is set to 0 otherwise.

6.1.3 Demographic characteristic variables

● Age Variable—The age in years of the individual.
● African American Dummy Variable—A dummy variable that is given a value of

1 if the individual is African American and is set to 0 otherwise.
● Hispanic Dummy Variable—A dummy variable that is given a value of 1 if the

individual is Hispanic and is set to 0 otherwise.
● Other Race Dummy Variable—A dummy variable that is given a value of 1 if the

individual is not Caucasian, African American, or Hispanic, and is set to 0 otherwise.
● Married Dummy Variable—A dummy variable that is given a value of 1 if the

individual is married and is set to 0 otherwise.
● Number of Children Variable—A variable indicating the number of children under

the age of 18 currently in the household.

6.1.4 Socio-economic status variables
● No High School Diploma—A dummy variable that is given a value of 1 if the

individual reports that their completed years of education is less than 12, and is
set to 0 if otherwise.

● Some College—A dummy variable that is given a value of 1 if the individual
reports that their completed years of education is greater than 12 and less than 16,
and is set to 0 if otherwise.

● College Graduate—A dummy variable that is given a value of 1 if the individual
reports that their completed years of education is greater than 16, and is set to 0 if
otherwise.

● Log of Household Net Worth—The natural logarithm of the combined value of
stock holdings, savings accounts, checking accounts, government bonds, T-bills,

Self-employment and mental health 879



a valuable collection, bond funds, rights in a trust or estate, holdings in a farm or
business, real estate other than the main home, and assets in IRA accounts,
Keogh accounts, 401Ks or similar defined contribution pension plans, net of the
value of debt from credit cards charges, student loans, medical or legal bills, or
loans to relatives. It also includes main home and second home equity and the net
value of vehicles. All dollar values are adjusted to 2017 US$ using the all-item
CPI-U from the Bureau of Labor Statistics.)

● Own Home (Primary Residence) Dummy Variable—A dummy variable that is given
a value of 1 if the respondent owns or is buying a home and is set to 0 otherwise.

● Financial Distress Indicator—The value of household consumer debt (Household
consumer debt includes credit card charges, student loans, medical or legal bills, or
loans from relatives but does NOT include any mortgage on a primary residence or

vehicle loans.) divided by household income, consumer debt
household income. The scale goes

from 0 to 1 where 1 is distressed. Approximately six percent of the sample had
more debt than income. For the sample with more debt than income, the median
financial distress indicator value was 1.8 with a maximum value of over 100,000.
To minimize the effect of these outlier ratios, we truncated values at 1.

6.1.5 Physical health-related variables

● Number of Chronic Conditions Variable—A variable that counts the number of
chronic conditions that a doctor has ever told them they had from the following list
of possible conditions: high blood pressure or hypertension; diabetes or high blood
sugar; cancer or a malignant tumor (excluding skin cancer); chronic lung disease
such as bronchitis or emphysema; coronary heart disease, angina, congestive heart
failure; or arthritis or rheumatism. This variable ranges between 0 and 6. This
variable is recorded separately for the husband and wife in couple households.

● Total Medical Expenditures Variable—A variable that sums together all out-of-pocket
expenditures for health insurance premiums; nursing home or hospital care; doctor,
outpatient surgery, or dental care; and prescriptions, in-home medical care, special
facilities, or other services for any member of the household. (All dollar values are
adjusted to 2017 US$ using the all-item CPI-U from the Bureau of Labor Statistics.)

● Has Health Insurance Variable—A dummy variable that is given a value of 1 if the
respondent was covered by health insurance for the full prior year, and 0 otherwise.

6.1.6 Other control variables

● Year Dummy Variables—Dummy variables for years 2001, 2003, 2007, 2009,
2011, 2013, and 2015.

● Unemployment Rate Variable—A continuous variable indicating the national
unemployment rate specific for each individual’s race (white, African-American,
Hispanic, and Asian=Other) and gender, and the interview year. Values ranged
from 3.1 to 17.8.
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7 B. Fixed effects sample descriptive statistics

Tables 12–14.

Table 12 Control variable statistics—fixed effects sample

Men Women

Employment status

Wage-and-salary—main job‡ 49.8% 47.3%

Incorporated self-employed‡ 5.1% 2.4%

Unincorporated self-employed—main job‡ 11.0% 8.5%

Unincorporated self-employed—secondary job‡ 4.9% 3.0%

Unemployed‡ 10.2% 10.8%

Out of labor force‡ 18.9% 28.0%

Mental health

K-6 score 0–4‡ 0.753 0.684

K-6 score 5–12‡ 0.214 0.267

K-6 score 13+‡ 0.032 0.049

Demographics

Age‡ 46.2 45.1

African-American 0.298 0.429

Hispanic 0.059 0.080

Other race 0.028 0.021

Married‡ 0.602 0.501

Number of children (household)‡ 0.600 1.029

Socio-economic status

No high school diploma 0.154 0.179

Some college 0.257 0.292

College graduate 0.303 0.239

Household net worth (incl. main home equity)‡ $298,993 $187,555

Own home (household)‡ 55.9% 54.9%

Household financial distress scale (range 0–1)‡ 0.150 0.184

Physical health

3+ Chronic health conditions‡ 16.7% 20.1%

Total medical expenditures (household)‡ $6,180 $5,321

Has health insurance‡ 78.4% 82.0%

Economic conditions

Unemployment rate 8.3% 8.0%

Person-year observations 10,286 13,960

Unique individuals 1982 2871

All dollar values are adjusted to 2017 US$ using an all item CPI-U from the Bureau of Labor Statistics
‡Indicates time-varying measures, which are included in the fixed effects specification
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Table 13 Self-employment
occupational categories—fixed
effects sample

Panel A: male sample % self-
employment

Incorp Main job Secondary Job

Self-emp Uninc self-
emp

Uninc self-emp

Management 35.4% 14.6% 57.4%

Construction trades 7.1% 17.7% 4.6%

Building and grounds
cleaning and maintenance

1.9% 12.4% 5.6%

Sales 14.2% 9.7% 2.8%

Total 58.5% 54.4% 70.4%

Panel B: female sample % of self-
employment

Management 34.2% 10.8% 58.4%

Sales 17.4% 12.7% 9.5%

Personal care and service 9.2% 36.0% 5.8%

Office and administrative
support

10.1% 3.7% 4.1%

Total 70.7% 63.2% 77.9%
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