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ABSTRACT

The focus of this paper is to investigate the role
self-employment conceptualized as a lifestyle
factor on health, access to health care, and
health behaviors. We analyze rich data on 13,435
working adults in the US, who are either self-
employed or salaried workers. Outcomes in-
clude physical and mental health perception,
validated indexes of physical and mental health,
and medical conditions; access-to-care meas-
ures such as a barrier to obtaining necessary
health care; and health behaviors such as smok-
ing, physical activity and body mass index. In-
strumental variables methods are used to cor-
rect for selection into self-employment. We find
that self-employment is positively associated
with perceived physical health, and is negatively
associated with having diabetes, high blood pre-
ssure, high cholesterol and arthritis. No mental
health outcome is significantly associated with
self-employment. There is no significant differ-
ence between self-employed and wage-earning
individuals with regard to access to care. Self-
employed individuals are less likely to smoke,
and are more likely to participate in physical ac-
tivity and have normal-weight. We conclude that
despite lack of health insurance, self-employed
persons in the US are as healthy as wage-earn-
ers, do not experience a greater barrier to ac-
cess to care, and are more likely to engage in
healthy behavior.

Keywords: Self-Employment; Health; Health
Behavior; Access to Care; Health Determinant

1. INTRODUCTION

Based on the amount of money that is spent on health
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services in the US, one might assume that access to
health care services and the quality of health services are
the primary drivers of health. Although these factors do
play a role, federal and local policies, social and physical
conditions of the environment, and biology and genetics
must also be considered. Moreover, individual behavior
or what is sometimes referred to as “lifestyle” has been
shown by many researchers to be one of the most impor-
tant determinants of health [1].

The term “lifestyle” is a catch-all term that typically
refers to behaviors such as smoking, diet, drug use, exer-
cise, and even sleep. In this paper, we empirically exam-
ine the role of self-employment, conceptualized as a life-
style factor, on health. The daily rhythm and financial
expectations of self-employed individuals is very differ-
ent from that of wage earners. While wage-earning indi-
viduals have the benefit of consistent earnings, being
self-employed can give individuals greater work auton-
omy, flexibility, and the expectation of higher financial
rewards [2]. These general features may explain higher
job and life satisfaction among the self-employed com-
pared to wage-earners [2-6].

Theoretically, self-employed individuals may experi-
ence better health due to the positive association between
health and life satisfaction (Binder and Coad, 2010). On
the other hand, self-employed individuals face more de-
mands regarding operating their own business (e.g.,
longer work hours, more decision-making responsibility
and stress attributable to market uncertainty). The poten-
tial financial, physical and mental stressors among the
self-employed can lead to more physical and mental
health problems [7].

This study has two primary goals. The first is to inves-
tigate health difference (both physical and mental) be-
tween the self-employed and wage-earning populations.
We analyze a nationally representative sample of US
working adults. Instrumental variables approaches are
utilized to deal with the fact that employment choice may
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affect health, and vice versa (i.e., endogeneity of self-
employment). Prior research does not account for this
important selection issue [5]. To increase the richness of
the study, we use both perceived measures and validated
indexes of physical and mental health as well as a set of
clinical conditions of physical health.

The second goal of the study is to explore potential
explanations for health difference (or no difference in
health) between the two populations. We test whether,
after accounting for the self-selection issue, self-employ-
ment is associated with unequal access to health care or
different health-related behavior.

The contemporary US represents an interesting site for
a test of the potential pathways through which self-em-
ployment may influence health. In the US, self-employ-
ment has been linked to a significantly greater risk of
being uninsured as compared to wage-earning [8-10]: the
self-employed are currently twice as likely as wage-
earning individuals to be uninsured [9]. In this circum-
stance, self-employment might relate to worse health
outcomes if the lack of health insurance among the self-
employed hampers them from obtaining access to health
care at the time of need. Meanwhile, certain job charac-
teristics unique to self-employment such as greater auto-
nomy and flexibility might be attached to health behav-
iors different from those of wage-earners.

The Affordable Care Act of 2010 and the Supreme
Court’s decision in June 2012 in the US will alter the
health insurance landscape significantly beginning in
January 2014 [11]. Having a clear sense of the health
disparities and role of health insurance and health be-
havior on health production is essential to understand
how far the Affordable Care Act can go in terms of re-
ducing health disparities between wage earners and the
self-employed.

2. RELATIONSHIP BETWEEN
SELF-EMPLOYMENT AND HEALTH

The literature remains inconclusive about a link be-
tween self-employment and health, showing substantial
within and cross-country variations. Swedish self-em-
ployed individuals have more mental health conditions
than wage-earners [5]. Israeli self-employed workers ex-
perience greater work-related stress than wage-earners
[12]. In Germany, the self-employed reportedly have
fewer mental health problems [13]. Similarly, analyses of
data on workers in the US and European countries find a
significant association between self-employment and
greater job and life satisfaction [2,4,6,14]. In Canada, no
difference in mental health is found between self-em-
ployed and wage-earning individuals [15].

There is no clear-cut pattern as well in terms of physi-
cal health differences. In Sweden, there is no difference
in reported general health status between the self-em-
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ployed and wage-earners [5]. German self-employed work-
ers are physically healthier, e.g., lower blood pressure
and less hypertension cases [13]. Self-employed males in
Israel appear to be physically unhealthier than their wage-
earning counterparts [12].

Little research has examined a relationship between
self-employment and health in the US. Dolinsky and
Caputo [16] find that among female workers, self-em-
ployed persons report worse subjective health than their
wage-carning counterparts. Perry and Rosen [17] is par-
ticularly noteworthy. They analyze a nationally repre-
sentative sample of US working adults in 1996 to inves-
tigate difference between self-employed and wage-ear-
ners in term of health insurance coverage and health
status. They report that despite the significant lack of
health insurance among the self-employed, no difference
in health status is found between the two groups as mea-
sured by general health perception and several medical
conditions such as cancer, heart disease, and respiratory
condition.

Despite the contributions to the literature, several li-
mitations in the literature make it difficult to conclude
that self-employment does or does not relate to health
disparity in the contemporaneous US.

First, findings from the international data on health
differential between self-employed and wage-earning in-
dividuals cannot be easily applicable to the US due to
cross country differences.

Second, most existing studies are cross-sectional in
nature, and therefore their findings are likely to be lim-
ited in terms of causal inference. In particular, the poten-
tial omitted variable bias and reverse causality from
health status to employment choice are not directly ad-
dressed. For instance, Perry and Rosen [17] finding
might be due to “self-selection” into self-employment by
healthy persons, which could occur when healthier per-
sons are more likely to choose self-employment rather
than to work for others.

Third, results from the US-based studies may not be
applicable to today’s state of affairs. During the last de-
cades, minorities and women’s participation in the self-
employment workforce have increased significantly [18].
Given that health disparities by race/ethnicity and gender
continue to exist, the demographic changes in the self-
employed population might signal a new era of health
disparities between the self-employed and wage-carning
populations.

Fourth, self-employed persons in the US may obtain
equal access to necessary health care services through
self-insurance despite their lack of health insurance [19].
In this scenario, an employment status (i.e., self-employ-
ment vs. wage-earning) may not lead to any health dif-
ference as long as the lack of health insurance does not
worsen access to health care among the self-employed.
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Alternatively, self-employed individuals may be more
likely than wage-earning counterparts to engage in health
behavior perhaps due to more flexibility and autonomy
of self-employment.

This study addresses the limitations in the literature,
employing a method that directly corrects for the simul-
taneity of self-employment and health, and also testing
for unmet health care need and health behavior as me-
chanisms that link self-employment and health.

3. DATA
3.1. Sample

The sample for this study is derived from the house-
hold component of the 2007 Medical Expenditure Panel
Survey (MEPS). The MEPS is a nationally representative
survey of the US civilian non-institutionalized popula-
tion, and provides rich information on health status,
medical conditions, employment, health insurance cov-
erage, and socio-demographic characteristics of respon-
dents. The MEPS uses a complex survey design that fea-
tures stratified and multi-stage sampling and the over-
sampling of certain groups such as minorities and low-
income families. Respondents were preliminarily inter-
viewed in the beginning of 2007 (Round 1). Two follow-
up interviews (Rounds 2 and 3 interviews) were con-
ducted during calendar year 2007. All information is de-
rived from the Round 2 interview unless mentioned oth-
erwise.

The original sample contains 30,964 individuals. The
elderly aged 65 and over and children under 18 are ex-
cluded from the analysis which deletes 13,369 observa-
tions. We drop from the sample 4037 unemployed indi-
viduals and 123 individuals who provided no information
on employment status. The final analytic sample includes
13,435 individuals, either self-employed or wage-earning
individuals.

3.2. Measures of Physical and Mental Health

Variables used in this study are reported in Table 1.
We discuss their descriptive statistics in the result sec-
tion.

Measures for physical and mental health include both
health perception and validated scores, as well as a set of
medical conditions. Health perception measures include
perceived physical health status and perceived mental
health status. Both variables take the ordinal values from
1 (poor health) to 5 (excellent health). Validated physical
health indexes include the Physical Health Composite
Scores derived from the Short-Form 12 Version 2 (SF-
12v2). We also examine a set of prevalent life-threa-
tening or chronic medical conditions such as stroke, dia-
betes, asthma, high blood pressure, high cholesterol,
emphysema, joint pain, and arthritis. Validated mental
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health measures include the Mental Health Composite
Scores calculated from the SF-12v2, and the Kessler In-
dex of non-specific psychological distress. Physical
Health Composite Scores, Mental Health Composite
Scores, and Kessler Index are derived from the Round 2
interview while other health outcomes are obtained from
the Round 3 interview.

The SF-12v2 is a short form survey with 12 questions
selected from the SF-36 Health Survey [20]. It is a valid
shorter alternative to the SF-36. Responses to 12 health
questions are combined and weighted to create two
scales that provide easily interpretable scores for physi-
cal and mental health. Physical Health Composite Score
is calculated by weighting the physical items of the
SF-12v2 more heavily while Mental Health Composite
Score is calculated by weighting the mental responses to
the SF-12v2 more heavily. Both Physical Health Com-
posite Scores and Mental Health Composite Scores range
from 0 to 100. Although Physical Health Composite
Scores and Mental Health Composite Scores may not
have very intuitive meaning, higher scores reflect higher
levels of health (i.e., better health). The Kessler Index is
a summary measure of 6 questions intended to measure
the level of non-specific psychological distress. Greater
K6 scores reflect lower levels of mental health (i.e.,
worse mental health). We use the natural logarithms of
Physical Health Composite Scores, Mental Health Com-
posite Scores, and Kessler Index to mitigate skewed dis-
tribution.

3.3. Access to Care and Health Behavior

Access-to-care outcomes are binary variables indicat-
ing whether a person experienced a barrier to obtaining
necessary health care services including being unable to
get necessary medical care, being delayed in getting ne-
cessary medical care, being unable to get necessary den-
tal care, being delayed in getting necessary dental care,
being unable to get necessary prescribed medication, and
being delayed in getting necessary prescribed medica-
tion.

Health behavior outcomes include binary indicators
for whether a person currently smoke, whether a person
currently engages in moderate or vigorous physical ac-
tivity for a half hour or more at least three times a week,
and whether a person’s body mass index (BMI) falls
within the normal weight range (i.e., 18.5 < BMI < 25) as
a crude proxy for general health behavior.

3.4. Self-Employment

The binary indicator of self-employment status (Self-
Emp) is our main explanatory variable. It takes the value
of 1 if a respondent was self-employed and O if a re-
spondent was employed as a wage-carning individual.
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Table 1. Descriptive statistics by self-employment status (N = 13,435).

2119

Self-employed workers (N = 1481) Salaried workers (N = 11,954)

Two-sample t-test

Mean (s.d.) Mean (s.d.)
) (@) M-2)
Health outcomes
Physical health status
Perceived physical health 3.83 (0.97) 3.77 (0.96) 0.058"
Validated physical health measures
Log of Physical Health Composite Score 3.94 (0.20) 3.94 (0.19) —0.004
Medical conditions
Heart disease 0.05 0.04 0.004
Stroke 0.01 0.01 —-0.003
Diabetes 0.06 0.06 0.010
Asthma 0.07 0.08 -0.010
High blood pressure 0.23 0.20 0.028"
High cholesterol 0.24 0.20 0.048™"
Emphysema 0.01 0.01 0.002
Joint pain 0.32 0.27 0.057""
Arthritis 0.13 0.13 0.0002
Mental health status
Perceived mental health 4.11 (0.90) 4.04 (0.20) 0.068"
Validate physical health measures
Log of Mental Health Composite Score 3.93 0.21) 3.92 (0.22) 0.010
Log of Kessler Index 0.97 (0.80) 0.99 (0.83) —-0.023
Access to care
Unable to get necessary medical care 0.04 0.03 0.014™
Delayed in getting necessary medical care 0.06 0.03 0.011"
Unable to get necessary dental care 0.06 0.05 0.012"
Delayed in getting necessary dental care 0.05 0.04 0.010
Unable to get necessary prescribed medication 0.02 0.02 0.002
Delayed in getting necessary prescribed medication 0.02 0.02 0.002
Health behavior
Currently smoke 0.19 (0.01) 0.22 0.41) —-0.023
Moderate/vigorous physical activity at least 3 times a week 0.64 (0.48) 0.58 (0.49) 0.060™"
Normal-weight BMI 0.33 (0.47) 0.33 (0.47) —0.003
Covariates
Age 45.1 (10.8) 39.6 (12.2) 5551
Female 0.33 0.50 -0.125"
Copyright © 2013 SciRes. OPEN ACCESS
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Continued
Race/ethnicity

White (reference) 0.83 0.76 0.075™"
African American 0.10 0.16 -0.062""

Native American 0.01 0.01 —0.008

Asian/Pacific Islander 0.05 0.06 -0.003

Multi-race 0.01 0.02 —0.003
Hispanic 0.19 0.24 -0.043™"

Marital status

Married (reference) 0.68 0.57 0.108"
Widowed 0.02 0.02 0.001
Divorced 0.14 0.11 0.026™
Separated 0.03 0.03 -0.001"

Single 0.15 0.28 -0.133"™
Schooling
<High school (reference) 0.17 0.21 -0.034™
High school diploma 0.44 0.45 —0.008
College degree 0.20 0.17 0.029™
Master’s/doctoral degree 0.11 0.08 0.030™"
Full-time student 0.01 0.03 -0.026™"

Family income

Poor income 0.13 0.14 —-0.011
Low income 0.14 0.15 —0.008
Middle income 0.32 0.33 -0.018
High income (reference) 0.42 0.38 0.037"
Occupation type
Blue-collar (reference) 0.37 0.53 —0.139™
White-collar 0.04 0.04 0.004
Service 0.03 0.04 -0.011"
Metropolitan residence 0.83 0.85 -0.023"

Census region

West (reference) 0.29 0.27 0.022
Northeast 0.14 0.15 —0.003
Midwest 0.21 0.21 —0.001

South 0.35 0.37 —0.018

s.d. = standard deviation. Family income levels are classified into four categories based on 2007 federal poverty level (FPL): poor income (less than 125% FPL),
low income (125% to less than 200% FPL), middle income (200% to less than 400% FPL), and high i income (greater than or eclual to 400% FPL). White-collar
occupations include management, business, financial operation, and professional and related occupations. ‘p < 0.05; “'p <0.01; p < 0.001.

There were 1481 self-employed persons (11 percent of the unweighted sample) in 2007.

Copyright © 2013 SciRes. OPEN ACCESS
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3.5. Control Variables

We control for demographic and socio-economic va-
riables that may be correlated with our main independent
and outcome variables. Covariates include age, female,
race/ethnicity (African-American, Native American, Asian/
Pacific Islander, Multi-race, and Hispanic; white as a
reference), marital status (widowed, divorced, separated,
and single; married as a reference), level of schooling
(high school graduate, college diploma, and master’s or
doctoral degree; less than high school as a reference),
full-time student status, family income levels (poor, low,
and middle income; high income as a reference), occupa-
tion type (white-collar and service job; blue-collar as a
reference), metropolitan statistical area of residence, and
geographic census regions (Northeast, Midwest, and
South; West as a reference).

4. METHODS
4.1. Empirical Model

We estimate an empirical model of the following
form:

Y, = £ (SE;, X,.&) (1)

1271

where i indexes an individual and & refers to the error
term. Y includes the various health measures as well as
the measures of access to care and health behavior. SE is
the binary self-employment variable of main interest. X
is a vector of covariates, discussed above.

Since our dependent variables include both continuous
and discrete measures, we take into account different
function forms of the dependent variables when estimat-
ing Equation (1). For the continuous dependent variables
such as In (Physical Health Composite Scores), In (Men-
tal Health Composite Scores), and In (Kessler Index), we
obtain ordinary least squares (OLS) estimates. For the
ordinal response variables such as perceived physical and
mental health status, we estimate ordered logit models.
Probit models are estimated for the binary medical con-
dition variables as well as for the access-to-care and
health behavior outcomes. All estimates are survey-
weighted and adjusted for the complex design of the
MEPS survey.

In a linear model such as an OLS model, the coeffi-
cient on the self-employment variable captures the mar-
ginal effect of self-employment on the outcomes. For
non-linear models such as ordered logit and probit, we
calculate the marginal effect of self-employment as a
mean difference in predicted probabilities of the outcome
between self-employed and wage-earning individuals
[21,22]. We defer detailed discussion to the result sec-
tion.
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4.2. Endogenous Selection into
Self-Employment

One complication in our empirical models is that self-
employment may be endogenous. This situation would
arise if healthier individuals choose to be self-employed,
rather than to become wage-earning individuals, or if
there are unobserved individual profiles associated with
both self-employment and health measures. This situa-
tion causes the self-employment variable to be correlated
with the error term ( ¢, ), leading to biased and inconsis-
tent estimates.

To test and address the potential sources of bias, we
carry out instrumental variables analyses. We obtain ef-
ficient two-step generalized method of moments (GMM)
estimators for the continuous health variables. We obtain
consistent two-stage residual inclusion (2SRI) estimators
for the ordinal and binary health measures because the
standard instrumental variables method may lead to in-
consistent estimates in nonlinear models [23-25].

Instruments must meet two fundamental requirements.
First, there must be a non-zero correlation between self-
employment and instruments. Second, instruments should
not be correlated with the error terms in the above Equa-
tion (1). We reviewed the literature to find theoretically
plausible instruments that meet the first condition. Our
prospective instruments include the number of self-em-
ployed family members, a dichotomous immigrant status
variable, years of labor market experience, the number of
children, and having uninsured children. Having self-
employed family members increases the probability of
entering self-employment possibly due to intra-house-
hold transfers of human capital [26,27]. Borjas [28] and
Yuengert [29] report that the rate of self-employment is
higher among immigrants than among US-born workers.
Many older workers appear to transition from salaried
work into self-employment before they complete retire-
ment [26]. There appears a positive correlation between
self-employment status and the number of children [30].
The high uninsurance rate of the self-employed may lead
to a greater uninsurance for their children. Therefore, a
dichotomous indicator for having uninsured children is
included as a potential instrument.

We rigorously test whether the prospective instru-
ments meet the above two criteria to become valid. We
test the explanatory power of the instruments in the first
stage equation using individual t-test and joint F-test.
Staiger and Stock [31] recommend 10 or greater F sta-
tistic as evidence of strong instruments. The validity of
the prospective instruments is further evaluated for the
exclusion restrictions through the Hansen J statistic [32].
The J test evaluates the joint null hypothesis that instru-
ments are uncorrelated with the error and thus are validly
excluded from Equation (1). The J statistic from two-step
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GMM is used for the nonlinear models.

Table 2 presents a sample result of a first-stage re-
gression. Having uninsured child and the number of self-
employed family members are used as valid instruments
based on results of the diagnostic tests for the strength
and validity of instruments. As shown, the instruments
are highly, individually significant. Table 3 shows that
in all models our instruments are jointly significant and
validly excluded from the main equations.

5. RESULTS

5.1. Descriptive Results on the Relationship
between Self-Employment and Health

Table 1 reports unweighted descriptive statistics for
the outcomes and the covariates by self-employment
status. Self-employment is significantly associated with a
greater level of perceived physical health status. The
two-sample t-test shows that the difference is statistically
significant. The self-employed have a lower average
Physical Health Composite Score than wage-earning in-
dividuals, but this difference was statistically insignifi-
cant. Although differences in various medical conditions
are somewhat mixed, the descriptive statistics suggest
that the self-employed have a greater probability of hav-
ing high blood pressure, high cholesterol, and joint pain.
In terms of mental health, self-employed individuals ap-
pear to have better perceived mental health. However,
there is no statistically significant difference in clinically
validated scores such as the Mental Health Composite
Score and the Kessler Index of non-specific psychologi-
cal distress.

Self-employed and wage-earning individuals also ap-
pear to be statistically different in other ways. The self-
employed on average is older than wage-earning indi-
viduals. The self-employed are more likely to be male,
white, non-Hispanic, married workers, or have higher
education levels. They are more likely to report high
family income, and live outside a metropolitan statistical
area.

5.2. Effect of Self-Employment on Health

Table 4 reports results of the multivariate models. In
order to preserve space, only marginal effects of self-
employment are presented. Full model results can be re-
quested from the authors. The coefficients are interpreted
as marginal probabilities for the continuous health meas-
ures such as Physical Health Composite Score, Mental
Health Composite Score, and the Kessler Index.

In the regression models for discrete outcomes, the co-
efficients cannot be interpreted directly, and thus have
been transformed to marginal probabilities [21,22]. For
the ordered logit model, where the level of health is a
latent variable, we standardize the marginal change in

Copyright © 2013 SciRes.

Table 2. First-stage regression on self-employment.

Coefficient (s.e.)

Instrumental variables

Having uninsured child 0.0217 (0.007)

Number of self-employed family members 02017 (0.016)
Covariates

Age 0.004™ (0.001)

Female —-0.066"" (0.007)

Race/ethnicity (reference: white)

Hhx

African American —0.043" (0.009)
Native American 0.010 (0.041)
Asian/Pacific Islander —0.049"" (0.012)
Multi-race —0.013 (0.027)
Hispanic -0.032"" (0.009)
Marital status (reference: married)
Widowed 0.009 (0.036)
Divorced 0.014 (0.012)
Separated 0.020 (0.024)
Single —0.007 (0.009)
Schooling (reference: less than high school)
High school diploma 0.022™ (0.008)
College degree 0.037"" (0.011)
Master’s/doctoral degree 0.048"" (0.014)
Full-time student —0.026" (0.013)
Family income (reference: high income)
Poor 0.0817 (0.014)
Low 0.044™ (0.012)
Middle 0.020" (0.008)
Occupation type

White-collar 0.013 (0.016)

service —0.016 (0.016)
Metropolitan residence —0.018 (0.011)
Census region (reference: West)
Northeast -0.030™ (0.011)
Midwest ~0.034™ (0.010)
South -0.020" (0.010)
Intercept —0.018 (0.023)
N 12,061
R 0.1891

s.e. = standard error. 'p < 0.05; "p < 0.01; “"p < 0.001.
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Table 3. Diagnostic tests for the validity of instruments.

2123

Outcome

Strength of the instruments: F test®

Exclusion restrictions: J test (p-value)®

Physical health
Perceived physical health
In (PCS)
Stroke
Diabetes
Asthma
High blood pressure
High cholesterol
Emphysema
Joint pain
Arthritis
Mental health
Perceived mental health
In (MCS)
In (K6)
Access to care
Unable to get necessary medical care
Delayed in getting necessary medical care
Unable to get necessary dental care
Delayed in getting necessary dental care
Unable to get necessary prescribed medication
Delayed in getting necessary prescribed medication
Health behavior
Currently smoke
Moderate/vigorous physical activity at least 3 times a week
Seat belt

BMI

F (2, 12,034)=81.9 X* =0.043 (p=0.836)
F (2, 11,059) =78.3 X =0.531 (p=0.466)
F (2, 12,006) = 81.8 X* =0.563 (p=0.453)

=

F(2,11,999)=81.9 > =1.228 (p=0.268)

bad

F(2,11,997) = 81.4 2 =0.090 (p = 0.764)

=

F(2,11,979)=81.2 2 =2.959 (p=0.085)

F (2, 11,917)=17.58 X' =0.518 (p=0.472)
F (2, 12,008)=81.9 X' =0.111 (p = 0.739)
F (2, 11,965) = 81.99 x; =3.006 (p=0.083)

=

F(2,11,973)=13.0 > =1.447 (p=0.229)

=

F (2, 12,029) = 82.0 2 =0.226 (p=0.051)

x

F (2, 11,065)=178.2 ? =0.738 (p = 0.635)

>

F(2,10,881)=77.8 2 =0.377 (p=0.539)

=

F(3,12,021)=59.7 > =4.245 (p=0.120)

by

F (3, 12,015)=59.5 2 =0.738 (p = 0.692)

=

F (3, 12,015)=59.3 2 =3.744 (p=0.154)

F (3, 12,009) = 59.4 x> =1.909 (p=0.385)
F(3,12,011) = 60.1 x> =0.437 (p = 0.804)
F (3, 12,013) = 60.1 x> =0.400 (p=0.819)

by

F(2,10,953)=77.2 2 =0.065 (p = 0.800)

F(1,11,930)=13.7 N/A

x

F (3, 11,967)=58.1 ? =1.910 (p=0.385)

F (2, 11,685)=79.5 > =0.023 (p = 0.880)

>

*Instruments with a F statistic greater than 10 in general are considered as being strong; °J statistic must be insignificant for instruments to be valid.

the latent health variable by the estimated standard de-
viation of the latent variable [33]. Therefore, the mar-
ginal effects from the ordered logit models for per-
ceivedphysical and mental health are interpreted as
changes in standard deviations of the latent health level
for self-employed individuals in comparison to wage-
earning individuals. For example, the marginal effect on
perceived physical health indicates that the health of the
self-employed is 0.069 standard deviations higher than
that of wage-earning individuals (see Column 1).
Marginal effects in the probit model for binary out-

Copyright © 2013 SciRes.

comes are computed as differences in average predicted
probabilities between the self-employed and wage-earn-
ing individuals, e.g., the self-employed have the approxi-
mately 11.6 percentage-point lower risk of diabetes rela-
tive to wage-earning individuals (see Column 1). Stan-
dard errors are based on 1000 bootstrap repetitions.
Results from the “usual” estimation methods without
correction for selection bias, i.e., multivariate linear re-
gression, probit, and ordered logit models-are reported in
Column 1. Self-employment is strongly and positively
associated with both perception measures and clinical
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Table 4. Marginal effects of self-employment on health outcomes.

Outcome Usual methods: OLS/logit/ordered logit models (1)

Instrumental variables methods:
Two-step GMM/2SRI models (2)

Physical health
Perceived physical health
In (Physical Health Composite Score)
Stroke
Diabetes
Asthma
High blood pressure
High cholesterol
Emphysema
Joint pain
Arthritis
Mental health
Perceived mental health
In (Mental Health Composite Score)

In (Kessler Index)

ko

0.069™ (0.021)
0.009 (0.006)
~0.005" (0.002)
—0.116" (0.054)
~0.005 (0.009)
—0.023" (0.012)
~0.028" (0.011)

~0.0004 (0.0024)
0.012 (0.013)
—0.026" (0.009)

wkx

0.063" (0.019)
0.004 (0.007)

—0.003 (0.026)

0.19 (0.10)

0.017 (0.033)
~0.005 (0.031)
—0.119™ (0.037)
—0.002 (0.055)
~0.119™ (0.037)

ok

~0.259" (0.048)

~0.008 (0.031)

ok

~0.288" (0.051)

ok

~0.177" (0.038)
0.176 (0.097)
0.026 (0.036)

-0.09 (0.14)

All estimates are survey-weighted. Standard errors are in parentheses and are adjusted for complex survey design. Bootstrapped standard errors (based on 1000
repetitions) are reported for discrete health-outcome models. p <0.05; p<0.01; p<0.001.

indexes of physical health. The effect of self-employ-
ment on perceived physical health status is positive and
significant, meaning that the self-employed are more
likely than wage-earning individuals to feel they are
physically healthy. The marginal effect on self-employ-
ment is also positive for In (Physical Health Composite
Score), but is not statistically significant at the 95 percent
level. Marginal effects on the medical conditions are and
negative and statistically significant for stroke, diabetes,
high blood pressure, high cholesterol, and arthritis. The
marginal effects appear to be large in magnitude. For
example, self-employment is associated with the 2.3 and
2.8 percentage-point lower risk of having high blood pre-
ssure and high cholesterol, respectively.

The usual estimation methods in Column 1 find a
positive and significant relationship between self-em-
ployment and perceived mental health status. However,
the marginal effect of self-employment in the clinically
validated mental health measures, i.e., In (Mental Health
Composite Score) and In (Kessler Index)-do not support
this association.

Instrumental variables results that address the issue of
self-selection into self-employment are reported in
Column 2, and are in alignment with those from the
usual estimation methods in Column 1, with some ex-
ceptions. As discussed above, in the usual models, self-
employment significantly increases perceived physical

Copyright © 2013 SciRes.

health and reduces the likelihood of stroke. In the in-
strumental variables models, the direction of the effect
stays the same, but significance is lost. For the joint pain
outcome, the instrumental variables result suggests that
the self-employment significantly reduces the likelihood
of joint pain by approximately 29 percentage points.
Overall, the results of the usual model and the instru-
mental variables model suggest that self-employment is a
significant variable in terms of reducing the likelihood of
specific physical health conditions.

Regarding mental health, the instrumental variables
results reported in Column 2 suggest that self-employ-
ment is not significantly associated with any measure of
mental health.

5.3. Effect of Self-Employment on Access to
Health Care and Health Behavior

Table 5 presents effects of self-employment on the
likelihood of experiencing a barrier to health care and the
likelihood of engaging in health-related behavior. As
shown in Column 1, marginal effects from the usual
models show that self-employment is positively signifi-
cantly associated with the likelihood of being unable to
obtain necessary medical care, delay in obtaining ne-
cessary medical care, and being unable to obtaining
necessary dental care. However, instrumental variables
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Table 5. Marginal effects of self-employment on access to care and health behavior.

Outcome

Usual logit model (1) 2SRI-logit model (2)

Access to care
Unable to get necessary medical care
Delayed in getting necessary medical care
Unable to get necessary dental care
Delayed in getting necessary dental care
Unable to get necessary prescribed medication
Delayed in getting necessary prescribed medication
Health behavior

Currently smoke

Moderate/vigorous physical activity for a half hour or more at least 3 times a week 0.054

Normal-weight BMI

0.018" (0.007) —0.008 (0.006)
0.014" (0.007) —0.032 (0.023)
0.021" (0.008) —0.048 (0.023)
0.007 (0.006) ~0.011 (0.031)

0.003 (0.004) -0.029 (0.026)

0.003 (0.005) ~0.013 (0.021)

~0.015 (0.014) ~0.113" (0.049)

ok Ak

(0.015) 0.437"" (0.050)

sk

0.025 (0.016) 0.201° (0.045)

All estimates are survey-weighted. Bootstrapped standard errors reported in parentheses are based on 1000 repetitions, and are adjusted for complex survey

design. p <0.05; “p<0.01; "p<0.001.

results in Column 2 do not show significant difference in
the access-to-care measures between self-employed and
wage-earning individuals.

In term of health behavior, the result from the usual
model shows that self-employment is positively associ-
ated with the likelihood of engaging in moderate or vig-
orous physical activity for a half hour or more at least 3
times a week. Instrumental variables results show that
self-employed individuals are less likely than wage-
earning individuals to currently smoke, are more likely to
participate in moderate or vigorous physical activity, and
have a greater chance to have BMI of the normal-weight
range.

6. DISCUSSION

This study finds that self-employed individuals in the
US are physically healthy, or healthier than wage-earners,
with health conceptualized as risk of illness. The identi-
fied difference appears to be significant in magnitude.
We do not find a statistically significant difference in the
subjective physical health measure (i.e., perceived phy-
sical health) and the other less-subjective, validated in-
dexes. In total, despite the relative lack of health insur-
ance among self-employed persons as compared to wage-
earning persons, self-employment does not appear to
lead to poorer physical health status.

We find no significant relationship between self-em-
ployment and mental health. This result might be attrib-
uted, in part, to stigma or cultural norms, which prevent
some individuals from admitting mental health problems
[34]. Given the underlying issues related to the mental
health data, we strongly advocate for more research on

Copyright © 2013 SciRes.

the relationship between self-employment and mental
health.

We find that self-employed individuals do not experi-
ence a greater barrier to access to necessary health care.
This finding is in line with research by Perry and Rosen
[19] that finds the same rates of utilization of various
medical care services between the self-employed and
wage-earning populations. A potential reason for our
finding is that despite a higher rate of being uninsured
among self-employed individuals in the US, the self-
employed may be able to finance their own health care
using their incomes or accumulated savings [17].

We also find that self-employed individuals are more
likely than wage-earning individuals to engage in health-
promoting activities, perhaps due to greater flexibility in
making room for health promotion activities into their
schedule. We believe that this finding supports the im-
portance of health behavior in the production of health.

Minorities and women have made tremendous strides,
increasing their proportion of the total self-employed,
with the largest gains coming from the Latino population.
The number of self-employed Hispanics more than dou-
bled from 2000 to 2008, as their share of the self-em-
ployed population rose from 5.6 to 10.2 percent [18].
Despite the time trend in demographics of the self-em-
ployed population and continued health disparities among
different racial/ethnicity groups, we do not find worse
health for the self-employed. A potential reason is that
self-employment status may overcome health disparities
across race/ethnicity groups.

In a supporting analysis, we estimate instrumental va-
riables models of health status by Hispanic ethnicity and
obtain the same interpretations as those from Table 4,
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i.e., self-employed individuals are as physically and
mentally healthy as wage-earning individuals (results are
available from the authors). Given the changing demo-
graphics in the United States, an in-depth analysis that
focuses on the influence of self-employment for the his-
panic population is warranted.

Our findings have an important policy implication,
especially for countries that endeavor to achieve univer-
sal health insurance coverage. The recently enacted
health care reform law in the US, i.e., Affordable Care
Act of 2010, is profoundly changing the US health care
system [11]. Notwithstanding the exemptions and finan-
cial assistance that small businesses will receive from the
federal government to offer health insurance to their em-
ployees, there has been substantial push-back from small
businesses and their employees regarding the compo-
nents (i.e., penalties and individual mandate) of the Af-
fordable Care Act. The results of this study allow for a
deeper understanding of the self-employed and the re-
luctant movement towards a universal health insurance
system.

Economic theory provides a consistent view in that the
opportunity costs of foregoing health insurance would be
lower for those in better health status; alternatively, net
benefit (marginal benefit minus marginal cost) from
purchasing health insurance would be smaller for those
in better health [35]. According to a 2007 national survey,
approximately 25 percent of US adults aged 18 to 64
responded that health insurance was not worth the money
it costs, and 11 percent of adults stated that they did not
need coverage because they were healthy enough [36].
Further, researchers have found that perceived health
substantially explains the differences in health insurance
coverage across demographic and socioeconomic groups
[36]. Therefore, self-employed individuals with good
health status may conclude that it is better to remain un-
insured and self-insure.

We cannot conclude in this study the extent to which
health status of the self-employed accounts for the failure
to have or secure health insurance, as there may be other
influential factors, such as costs. However, beginning in
2014, self-employed individuals in the US will have
greater access to health insurance than ever before. This
study can serve as a benchmark with which to assess the
effects of the Affordable Care Act on the relationship
between self-employment and health.
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