
Socioemotional Skills, Education, and

Health-Related Outcomes

of High-Ability Individuals∗

Peter Savelyev† Kegon Teng Kok Tan‡

Vanderbilt University University of Wisconsin–Madison

May 20, 2015

∗A version of this paper was presented to the 6th Annual Health Economet-
rics Workshop in Toronto; to the 5th ASHEcon Conference in Los-Angeles; to the
IZA/OECD/World Bank Workshop on Cognitive and Noncognitive Skills in Bertinoro,
Italy; to the Singapore Economic Review Conference; to the Empirical Micro Lunch at
the University of Wisconsin at Madison; and to the Vanderbilt Empirical Applied Mi-
cro Work-In-Progress Lunch. We thank participants of these meetings for their produc-
tive feedback. We are also grateful to Laura Argys, Gabriella Conti, Thomas Deleire,
Erik Meijer, and Chris Taber for their comments and suggestions, which greatly con-
tributed to progress with this paper. Peter Savelyev gratefully acknowledges support
from the Grey Funds at the Department of Economics, Vanderbilt University, and sup-
port from the ERC at the University of Chicago on early stages of working with the
Terman data. Kegon Tan gratefully acknowledges support of the Human Capital and
Economic Opportunity Global Working Group sponsored by the Institute for New Eco-
nomic Thinking. Authors have no potential conflicts of interest and follow the COPE
publication ethics requirements. The Terman data are provided by the ICPSR, Ann Ar-
bor, MI. The views expressed in this paper are those of the authors and do not neces-
sarily reflect the views of the funders. Supplementary materials may be retrieved from
https://my.vanderbilt.edu/petersavelyev/2012/01/web-appx-terman.

†Peter Savelyev, the corresponding author, is an Assistant Professor of Economics at
Vanderbilt University. Address: Department of Economics, 415 Calhoun Hall, Vanderbilt
University, Nashville, TN 37235-0002. Email: peter.savelyev@vanderbilt.edu. Phone:
1(615)322-1529; Fax: 1(615)343-8495.

‡Kegon Tan is a Ph.D. candidate at the University of Wisconsin–Madison, Department
of Economics.

https://my.vanderbilt.edu/petersavelyev/2012/01/web-appx-terman


Abstract

We estimate the effects of education and five well-established socioemo-
tional skills on essential life outcomes including health behaviors, health-
related lifestyles, earnings, as well as general and mental health. We supple-
ment results in papers that treat socioemotional skills as a single-dimensional
variable and find important heterogeneity that a one-dimensional representa-
tion does not capture. By combining factor-analytic modeling with a powerful
procedure to account for multiple-hypothesis testing, we control for the abil-
ity bias, for the measurement error in proxies of socioemotional skills, and for
the family-wise error rate. We also contribute to the still controversial discus-
sion about the causal effect of education on health-related outcomes by using
alternative methods to the use of natural experiments. We use the Terman
data, a unique longitudinal study.

Key words: college education, Big Five personality taxonomy, health behav-
iors, lifestyles, earnings, health
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1 Introduction

This paper serves three purposes. First, we shed new light on the powerful role of

socioemotional skills in the formation of essential life outcomes by bringing important

heterogeneity into the picture. Instead of studying the role of a one-dimensional aggre-

gate of socioemotional skills, we investigate the role of an established five-dimensional

taxonomy of personality. Second, we concentrate on health-related outcomes (health-

behaviors, lifestyles, earnings, and health), and contribute to understanding the behav-

ioral mechanisms through which socioemotional skills and education affect health and

longevity. Finally, we contribute to the discussion in the health economics literature

about the effect of education on health.

A seminal paper by Heckman, Stixrud, and Urzúa (2006) showed that socioemotional

skills are as important as cognitive skills in forming essential life outcomes. A subsequent

paper by Conti, Heckman, and Urzúa (2010) specifically concentrates on health-related

life outcomes. More recently, Heckman, Humphries, Urzúa, and Veramendi (2014) doc-

ument effects on several health-related outcomes with a focus on the sequential nature

of education choices. We join these authors in supporting the claim that socioemotional

skills play a major role in determining health-related outcomes. We complement their

results and find heterogeneity of the effects captured by five-dimensional representa-

tion of socioemotional skills. We use unique data that combines observations of IQ and

personality in early life with a long follow-up to test effects at multiple stages in life (ob-

servations are available till age 86). Further, we address the issue of multiple-hypothesis

testing due to the large number of similar outcomes explored.

1



The literature in psychology reports numerous correlations between the Big Five per-

sonality and health-related outcomes. In particular, Conscientiousness is strongly corre-

lated with beneficial health behaviors and other health-related outcomes, while Neuroti-

cism is strongly correlated with harmful health behaviors (e.g., Friedman, 2000; Good-

win and Friedman, 2006). Our work adds to this literature (1) by providing estimates

that can be interpreted as causal under assumptions of the model, (2) by accounting for

measurement error in measures of skills and thus avoiding the attenuation bias, and (3)

by adjusting inference under multiple hypothesis testing.

There is evidence documented in the literature that college education and socioe-

motional skills affect longevity (e.g., Buckles et al., 2013; Savelyev, 2014). However, the

mechanisms behind these effects are still not well understood. Our empirical results shed

light on these mechanisms since we establish the effects of IQ, socioemotional skills, and

college education on life outcomes that, according to the literature, are plausible deter-

minants of longevity. In line with this literature, we find associations in the Terman data

between longevity and outcomes such as heavy drinking, body mass, earnings, group

memberships, divorce, as well as general and mental health (see Figures 1–3).1

[Figures 1–3 here]

Finally, we contribute to the body of evidence showing causal effects of education on

health, an important but still controversial question in the health economics literature.

Papers examining this question largely use various natural experiments as a source of

identification. In this paper, we take an alternative approach to natural experiments. We

1In the Terman data we lack statistical power that is needed for a complete mediation analysis. We
leave the longevity mediation analysis to the paper in progress using the Wisconsin Longitudinal Study
that has a much larger sample (Hong, Savelyev, and Tan, 2014), but describes a different population and
lacks a number of variables that the Terman data have such as childhood measures of personality.
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believe this to be a useful source of additional information, given the limitations of natu-

ral experiments2 and the existing controversy over the causal status of education in affect-

ing health.3 Our identification strategy is based on explicitly modeling latent skills that

are expected to contribute to the ability bias. We follow Carneiro, Hansen, and Heckman

(2003) and Heckman, Pinto, and Savelyev (2013) and use a parametric version of match-

ing on both observable background controls and unobservable skills. We acknowledge

that this approach has its own limitations.

We use the Terman life-cycle data of children with high ability. Children born around

1910 were selected from schools in California for their high IQs. The data prospectively

covers the period from 1922 to 1991, and combines high-quality measures of IQ and

personality obtained around age 12, personality around age 30, as well as life-cycle mea-

surements of health and health-related outcomes. The combination of early measures of

IQ and socioemotional skills with a life-cycle follow-up is unique and ideally suited for

studying developmental origins of health.

For each outcome of interest, we jointly estimate a linear-in-parameters outcome equa-

tion with a factor model that links latent skills to multiple noisy psychological measures.

We adjust each single-hypothesis p-value to strongly control for the family-wise error

rate following Romano and Wolf (2005). Our results differ by gender. For males, we find

strong evidence of multiple links between skills, education, and essential life outcomes.

Education and Conscientiousness are health-beneficial, while Openness and Neuroticism

2The limitations of natural experiments include issues with validity, monotonicity, weak instruments,
loss of power, and identification of the effect only for the group that is induced to change behavior by the
instrument (e.g., Cameron and Trivedi, 2005; Carneiro et al., 2011; Heckman and Vytlacil, 2005, 2007).

3While some papers claim a causal effect of compulsory education on health or longevity (Grossman,
2004; Grossman and Kaestner, 1997; Lleras-Muney, 2005; van Kippersluis et al., 2011), some others find
that there is hardly any effect (Albouy and Lequien, 2009; Clark and Royer, 2013; Mazumder, 2008).
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are health-harming. We find mixed effects for Extraversion and Agreeableness. IQ does

not play a large role within this high-IQ sample but still shows some effects. For fe-

males, we have substantial evidence only for the heath-beneficial effect of education and

health-harmful effect of Neuroticism. Table I summarizes these qualitative results.

[Table I here]

2 Data Description

Research presented in this paper is based on the Terman data (Terman, 1986), which

prospectively follows a group of about 1,500 males and females from public schools in

California from 1922 to 1991. The subjects were selected for IQs above 140.

The availability of early life personality measures in the Terman data enables the con-

struction of latent factors that are close to the contemporary and well-established Big Five

taxonomy of personality (Martin and Friedman, 2000). Big Five personality taxonomy is

described in detail in John and Srivastava (1999). In short, Openness is a propensity to

be intellectual and open to new experiences and ideas; Conscientiousness is a propen-

sity to be organized, thoughtful about the future, and following rules; Extraversion is a

propensity to be energetic to the social and material world; Agreeableness is a propensity

to be pro-social; and Neuroticism is a measure of emotional instability. Our measures of

Openness, Conscientioueness, and Extraversion are observed at about age 12. We sup-

plement these data with measures of Agreeableness and Neuroticism observed at about

age 30 to complete the Big Five. Table II summarizes the raw measures by factor.4.

4Web Appendix A contains additional technical details of our treatment of factors.
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[Table II here]

While the sample is homogenous in that the subjects are all highly intelligent, per-

sonality measures show a wide variation. In fact, there is no evidence that the subjects

differ significantly from the general population with regards to measures of personal-

ity (Friedman et al., 1993; Terman and Sears, 2002). The possible exception is Openness,

which is known to be linked to IQ, unlike other personality traits (Ackerman and Heggestad,

1997; DeYoung et al., 2005). The Terman study has an attrition of less than 10%, which is

quite low for a 70-year-long prospective study.

The wealth of information in the Terman data is remarkable. Some 4,500 measure-

ments include the family background, parental investment in children, personality, health

measures in childhood and adolescence, and household economic status, among other

important determinants of health behavior and education attainment of the subjects. Ta-

ble III presents health-related outcomes that we explore in this paper including health

behaviors and their proxies, lifestyles, earnings, and general heath measures. Many of

these outcomes were observed at multiple points of the life cycle.5 Table IV describes

education, IQ, and background variables.

[Tables III and IV here]

We exclude: subjects who were not born in the period 1904–1915 (to cut small num-

ber of respondents born too far away from the main cohort to minimize possible cohort

effects); subjects who are missing both parent and teacher personality ratings in 1922;

subjects who are high-school dropouts; rare subjects with serious diseases in their early

life, such as chorea or Hodgkin’s disease; and subjects without the education level in-

5We thank Miriam Gensowski for providing her calculations of earnings profiles (Gensowski, 2013).
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formation. Aside from subjects excluded due to missing data, these restrictions remove

outliers6 and help minimize possible reverse causality between education and health.7

3 Methodology

3.1 Statistical Model

We use a linear model to examine the effects of college education and socioemotional

skills on health-related outcomes. Let Hk be the kth health-related outcome available in

the Terman data, k ∈ {1, ..., K}. We are interested in estimating a system of equations:

Hk = akD + bk
Θ

SE + ck
Θ

C + dkX + ε
k (1)

M = ψΘ
SE + πA + γX + η, (2)

where letters represent: D, the completed college indicator; Θ
SE, the five latent socioe-

motional skills; ΘC, cognitive skills as measured by IQ;8 X , the control variables; η and

ε
k, are mutually independent i.i.d. error terms; M is a vector of personality measures;9

A, age at which personality was measured; and ψ, a matrix of factor loadings. Identifi-

6For example, 16 subjects who were high school dropouts despite extraordinary IQ.
7For example, subjects with serious early health problems that may have severely affected their school-

ing choice. Due to resampling methods that we use, controlling for dummies that are equal to one only for
a few people is not the best option due to the risk of perfect collinearity in a number of resampling draws.

8We only have one measure of IQ, and so we cannot include intelligence into the factor model due to
data limitations. Since this is a study of high-IQ people with diverse socioemotional skills, the effect of
IQ is of secondary importance. A possible attenuation bias may lead to some underestimation of the true
effect of IQ.

9Model (2) is written in a simplified way to save notation. Actually, while some measures are continu-
ous, some others are binary, for which we use a logit model representation. Thus, some elements of vector
M are latent variables, which generate a measure equal to 1 if they are above zero and zero otherwise.
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cation of such factor models is standard (e.g., Anderson and Rubin, 1956).10 We estimate

system (1-2) for each k ∈ {1, ..., K} allowing us to identify the effect of latent factor Θ
SE

on Hk whilst accounting for measurement error in measures, which is explicitly mod-

elled in (2).11 We estimate these systems of equations using the maximum likelihood

approach (e.g., Muthen 1983).

We further estimate a restricted model that omits the socioemotional skills

Hk = ak
r D + ck

r Θ
C + dk

rX + ε
k
r , (3)

and compare the coefficient of determination (R2) of models (1) and (3).

Multiple-Hypothesis Testing Problem and the Stepdown Procedure A major chal-

lenge in exploring treatment effects on multiple outcomes is accounting for false rejec-

tions due to the multiplicity of single hypotheses being tested (e.g., Westfall and Young,

1993). It is well known that as the number of single hypotheses under consideration in-

creases, the probability that at least one of them is falsely rejected given that all of them

are true (family-wise error rate) quickly goes up. While this problem is well-recognized

in genetics research, in which thousands of single hypotheses are tested, in the economics

literature this problem is largely neglected despite substantial probabilities of false rejec-

tion. To solve this problem, we use the stepdown algorithm by Romano and Wolf (2005),

a powerful procedure that provides adjusted p-values for each individual test.

10Appendix A contains technical details about the measurement system (2), specifically about restrictions
on matrix ψ that make the factors interpretable as the Big Five.

11Theoretically, it might be beneficial to estimate equations (1) for all k simultaneously. In practice, this
approach leads to a complex model with too many degrees of freedom, which is numerically difficult to
estimate.
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The grouping of hypotheses into families for which p-values get adjusted is up to

the econometrician. In principle, we could consider a family that contains all single

hypotheses that are tested in this paper, but this approach is overly-conservative, leading

to the opposite problem: we risk accepting most if not all of the truly-rejected hypotheses.

We can improve power by using a-priori information and by asking more precise

research questions. Following Heckman, Moon, Pinto, Savelyev, and Yavitz (2010), we

account for multiple-hypothesis testing within each group of single hypotheses that are

clustered a priori by type of outcome. This way we account for the multiplicity of similar

outcomes over time. For example, based on prior research, we expect that education

should negatively affect heavy drinking, while Extraversion should have the opposite

effect, but we are less sure at which age. So, we form a family of heavy drinking variables

measured at various ages. We also provide groupings of (1) all lifecycle-aggregated

outcomes together and (2) all midlife outcomes together. This way, we account for the

multiplicity of hypotheses on diverse health-related outcomes (1) over the lifecycle and

(2) at midlife, by which time people should have substantial variation in both health and

addiction capital stocks.12

Assumptions for Causal Interpretation and Limitations For the identification of the

effect of education, we relax the traditional conditional independence assumption and

replace it by its generalization: conditional on both observables X and unobservables

Θ, education choice is orthogonal to potential health-related outcomes with and without

a college degree (Carneiro, Hansen, and Heckman, 2003; Heckman, Pinto, and Savelyev,

12Readers can find more technical information about the stepdown procedure in Web Appendix B.
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2013). This generalization comes at the expense of imposing our parametric and struc-

tural assumptions.

The limitation of this approach is that if some important confounding factor is still

not controlled for, results should be interpreted as conditional associations. Since Terman

data has an extraordinary number of relevant observable background variables plus the

IQ and comprehensive personality measures, we can expect that the omitted variable

bias is small and possibly negligible. Likewise, to identify the effects of each skill, we

rely on controlling for other skills and the wealth of background controls.

A conservative view on these results is to consider them as associations conditional

on an extraordinarily rich set of observables and unobservables. Such associations are a

thought-provoking source of knowledge since so many important potential confounders

are excluded from the interpretation of the association.

4 Empirical Results

We present a summary of our main results for health-related outcomes in Tables V and

VI. Each cell in the tables shows the regression coefficient representing an effect of a

skill (or education) on a health-related outcome. The effects are calculated for changes

in skills by one standard deviation (or for changes in education status from “‘no col-

lege education” to “college education”). Asterisks denote the stepdown-adjusted statis-

tical significance level. The p-values are adjusted for multiple hypothesis testing within

blocks of outcomes of the same type such as all available heavy alcohol drinking-related
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outcomes across the life cycle.13 Coefficients from the same block are marked by bold

frames. Coefficients with p-values above 0.15 are not shown in summary tables since we

can hardly statistically distinguish them from zero.14 The results are color-coded so that

green (or light grey in print) refers to effects that are considered in the literature to be

beneficial for longevity (such as a decrease in heavy drinking or an increase in physical

activity), and red (or dark grey in print) refers to adverse effects.

[Tables V–VI here]

One quick way to analyze these summary tables is to study the color distribution over

the table, and notice that some skills show multiple effects that are beneficial for health,

while some others are of the opposite sort. We discuss these patterns below.

Summary of Effects by Type for Males Our results show that college education and

childhood Conscientiousness conditional on college education (a direct effect) act on

outcomes in a health-beneficial way, Neuroticism and Openness are disadvantageous,

while Extraversion, Agreeableness, and IQ show mixed effects (see Table V).

Both Conscientiousness and education reduce heavy drinking over the life cycle and

protect against divorce. Education also increases earnings over the life cycle and en-

hances physical activity.15 Conscientiousness reduces mental difficulty and increases

general health at age 50. We interpret beneficial effects of Conscientiousness and Educa-

tion as a consequence of better self-control and better decision-making including better

matches on the marriage market, better job choices, better health investment choices, and

13Physical exercise, BMI, and smoking are exceptions as we know them at only one specific age.
14Tables C-I–C-VII of the Web Appendix show all coefficients, standard errors, and p-vales, both adjusted

and unadjusted.
15Gensowski (2013) finds the effect of adult Conscientiousness on earnings. While we confirm this result

(not documented in this paper), we find no such effect of childhood Conscientiousness.
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better persistence in maintaining positive health habits.16

Openness acts in a very similar health-adverse way as Neuroticism for this popula-

tion. We can expect adverse effects for Neuroticism, which is well-known to be unpro-

ductive in various ways. Yet Openness is often viewed as a productive trait associated

with being intellectual, curious, creative, and open-minded. In this paper we condition

on IQ and other Big Five personality characteristics and find adverse health effects of

Openness, which are the price to pay for creativity, open-mindedness, and a desire for

new experiences. In particular, a desire for new experiences may imply less interest in

keeping a stable partner, which may explain effects on divorce-related outcomes: “ended

up divorced” and “divorced at least twice.” Neuroticism increases the same divorce out-

comes as well as “never married” outcome likely because it is harder for an emotionally-

unstable man to find a good match or to keep relationships and family well-being on

a mutually satisfactory level. For both open and neurotic people we can see effects on

reduced physical activity and on heavy drinking.

Finally, Extraversion, Agreeableness, and IQ show mixed effects. Extraversion shows

persistent positive effects on heavy drinking (probably since social events are comple-

mentary with alcohol consumption), but, at the same time, greater earnings (markets

value social skills that come with more frequent communication experience) and lower

mental difficulties (socializing is beneficial for mental health).

Agreeableness increases membership in organizations in 1950 but has strong and

persistent negative effects on earnings. While job markets generally appreciate agree-

able workers, we can expect that agreeable people are less likely (1) to ask for salary

16We cannot rule out additional or alternative interpretations that are consistent with the data.
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raises while threatening to switch to another employer; (2) to move to another job while

sacrificing the family’s geographic preferences or careers for one’s own career advance-

ment, and (3) to be promoted into leadership positions that require a degree of mental

toughness and readiness for difficult decisions that may upset some co-workers.

Finally, it is remarkable that we see some effects of IQ, though weak and mixed,

despite the extraordinary intelligence of the Terman population. We see a modest and

borderline statistically significant positive effect on earnings.17 There is also an effect on

heavy drinking around age 30 and some mixed effects on social participation.

Summary of Effects by Type for Females For females, we reject only a few hypotheses.

We can see that education consistently encourages group membership among women

over the life cycle, improves their general health at least in young adulthood, has an

effect on earnings at age 40, and decreases the likelihood of divorce. Both education

and Neuroticism reduce the incidence of an overweight BMI. Interestingly, we observe

no such effects for males. To provide one possible explanation to the effect of Neuroti-

cism, a neurotic female may worry more about her physical appearance compared to a

more emotionally stable one, leading to a reduced likelihood of being overweight either

through a balanced calories intake or through an eating disorder.

This result is in line with the literature. Cervera et al. (2003), for example, find a pos-

itive association between neurotic personality and eating disorders in girls 12–21 years

old (anorexia, bulimia, and related disorders). Authors note that eating disorders are

much more prevalent among females. We also see some effects of extraversion on heavy

17The effect on earnings is in line with Gensowski (2013).
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drinking, the same effect as for men. Unlike for men, the only effect of Openness for

women that we observe is health-beneficial: a reduction in heavy drinking.

Summary of Lifetime and Midlife Outcomes We adjust inference for two alternative

groups of outcomes: (1) outcomes aggregated over the life cycle whenever information

for such aggregation is available; (2) all available outcomes at midlife. As we can see from

Table VII, most key results discussed above survive this more conservative adjustment.18

[Table VII here]

For males, as above, we see evidence that Conscientiousness and education are health-

beneficial, while Openness and Neuroticism are not (see Panels A and B). Education di-

minishes lifetime heavy drinking and divorce, while increasing lifetime earnings, as well

as earnings and social participation at midlife. Conscientiousness decreases heavy drink-

ing and mental health problems both at midlife and over the lifecycle. It diminishes the

likelihood of ever smoking and has some borderline statistically significant effect on ever

being divorced. Neuroticism decreases earnings and increases general health at midlife.

It also has a negative effect on both lifetime and midlife mental health. Greater Open-

ness diminishes both lifetime and midlife mental health. Agreeableness leads to lower

earnings, again both over lifetime and at midlife. Extraversion leads to greater lifetime

earnings and to superior mental health at midlife. Greater IQ leads to greater social

activity and superior earnings at midlife (a borderline statistically significant effect).

For females, as above, we again see a beneficial role of education and an adverse

role of Neuroticism (see Panels C and D). Education increases lifetime general health

18Note that some of variables in Tables V and VI are neither lifetime nor mid-life, and so the sets of
available behavior types that are tested in Tables V, VI, and VII somewhat differ.
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and midlife social activity, with some borderline statistically significant negative effect

on lifetime divorce. Neuroticism diminishes mental and general health, both over the

lifetime and at midlife.

Socioemotional Skills vs. Traditional Controls The importance of socioemotional

skills is comparable to the combined role of education, IQ, and detailed background

controls for many of the health-related outcomes of high-ability individuals. Figure 4

presents the R2 statistic for two outcome equations: the full model (1) and the restricted

model (3) that omits socioemotional skills. The results suggest that omitting socioemo-

tional skills leads to a dramatic reduction in R2 for most of health-related outcomes. The

reduction is around 50% or higher for heavy drinking, physical exercise, and mental

health. It is about 25% or higher for overweight and divorce, general health, and earn-

ings. For smoking and organization memberships, the reduction is about 15% or higher.

We acknowledge that in a more heterogeneous sample, traditional controls are expected

to explain a higher share of variance.

[Figure 4 here]

5 Discussion

Education and Health Our paper uses a methodology that serves as an alternative

to natural experiments in order to provide additional evidence that education has ef-

fects on health-related outcomes health-related outcomes. Results are in line with a

number of effects documented in the literature: effects on reducing heavy drinking
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(Conti and Hansman, 2013; Crum et al., 1993; Droomers et al., 1999), increasing earn-

ings (Card, 1999), lowering divorce rates (Stevenson and Wolfers, 2007), and encouraging

physical activity (Conti and Hansman, 2013; Conti et al., 2010).

Socioemotional Skills and Health Literatures in health psychology and epidemiology

have provided a lot of thought-provoking evidence on correlations between Big Five

factors and health-related life outcomes. However, a causal interpretation of these results

is often complicated by obvious possibilities for confounding effects. We demonstrate

robustness of many of these results to using extraordinarily rich background controls,

controls for the IQ and other personality traits from the Big Five taxonomy, and strong

control for the family-wise error rate. Finally, we show that some of these results are

persistent over the lifecycle.

Our results are consistent with the literature with regard to the effects of socioe-

motional skills (see Bogg and Roberts (2004); Droomers et al. (1999); Friedman (2000);

Friedman et al. (1993)). Many of the effects of Conscientiousness and Neuroticism on

health-related outcomes that we estimate are large and statistically significant. Esti-

mated coefficients reflect a substantial percentage of sample means for most outcomes.

Our results therefore confirm the positive effects of Conscientiousness on health, while

for Neuroticism, we add to a growing body of evidence that it is a major determinant

of health-related outcomes (Lahey, 2009). The negative association between Agreeable-

ness and earnings and positive association between Extraversion and drinking alcohol

are widely recognized patterns (Cookson, 1994; Flory et al., 2002; Heineck and Anger,

2010; Judge and Livingston, 2011; Mueller and Plug, 2006). We confirm these findings
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conditional on a substantial set of controls, IQ, and other socioemotional skills.

We also contribute to the discussion about the the relationship between Openness and

health. The findings of this literature are mixed perhaps because Openness is a mixture

of various facets that may relate to health differently (see Eldesouky (2003) for a survey).

In particular, Openness is known to be substantially loaded on IQ. While we know that

intellect is productive for health, Openness to certain risky health behaviors might be

counterproductive. In our study, we control for intellect twice: (1) by using a sample

of high-IQ people, and (2) by controlling for their childhood IQs in the regression thus

identifying the role of Openness conditional on the IQ, which our results suggest to be

adverse for health.

Data Limitations While our data are rich in terms of the variables we observe, it has a

modest sample size, which influences this paper in two main ways. First, we make linear

parametric assumptions for the statistical models capturing the measurement system for

socioemotional factors, as well as for the equations modeling health-related outcomes.

Second, even though this paper suggests important health-related mechanisms through

which education and socioemotional skills affect longevity, the sample is too small to

allow for a reliable mediation analysis in this regard. Also, due to the lack of measures

of Agreeableness and Neuroticism in childhood we have to use such measures in young

adulthood and interpret the resulting estimates with caution.

Implications of an Unusual Sample and External Validity The results in this paper

are based on a historical sample of people with exceptional IQs. We have access to early
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measures of psychological skills and high-quality life-cycle data at the expense of dealing

with both an unusual and deceased cohort.

Effects of education and skills may differ with the level of intelligence, and so it is

useful to know such effects for different levels of IQ, including the limiting case of very

high IQ. This knowledge helps us verify some claims made in the literature. While

Auld and Sidhu (2005), who use parental education as an IV for education in affecting

health, suggest that education is only productive for health at its low levels and only for

low-IQ people, we find that education is highly productive at the college level even for

people with extraordinarily high IQs.

Another benefit of selection on high IQ is that it reduces the potential of IQ to con-

found the effects of education on health. For the Terman sample we can be sure that their

IQs were more than enough to finish college.

We do not claim applicability of the results to the general population, but the results

may be applicable to a much larger population with high IQs, though not necessarily as

high as in Terman subjects. Indeed, if health choices are not specific to extraordinarily

high IQs, we can expect similar results to hold for less-exceptional populations.

Application to more recent cohorts presents another challenge. Social norms to-

ward many of these health behaviors have changed dramatically over time, especially

for women. In addition, there has been an increased amount of available information

on how these health behaviors affect health and longevity, as well as many technological

innovations that private individuals can make use of to improve their health. All of these

changes may affect the magnitude of the effects. That said, many of the qualitative re-

sults summarized in Table I are likely to survive since we can expect many mechanisms
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to remain the same. For instance, educated and conscientious people still care about

their health today as they did in the generation of Terman’s subjects. Since we now have

the potential to do more good to our health through the informed choices we make, the

effects of education and skills may well be even stronger today than we observe in the

Terman data.

6 Conclusions

The importance of socioemotional skills in the analysis of health is gaining recognition

among economists. We contribute to this emerging literature by investigating the role

of five-dimensional socioemotional skills on health-related outcomes based on a unique

life-cycle prospective dataset with cognitive and socioemotional skills measured early in

life and find that their effects are substantial.

We also find that education has a statistically significant effect on several important

health-related outcomes. This adds new evidence from the Terman data to the mixed

results in the literature regarding the effect of education on health. We also find that

the role of socioemotional skills in explaining health outcomes is comparable to that

of education, IQ, and background controls combined, at least for a sample of high-IQ

people. This strong result establishes socioemotional skills as an important aspect of

human capital that should receive greater attention from economists.

The findings with regard to socioemotional skills open up a new dimension for pub-

lic policy. Conditional on the availability of socially-acceptable and cost-effective policy

interventions, we can improve health by remediateing, for instance, the extreme lack of
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Conscientiousness and Emotional Stability, the inverse of Neuroticism. Effects of Agree-

ableness, and Extraversion on health-related outcomes are mixed, while Openness is

known to be productive outside of health domain, hence we may be less sure about these

skills as potentially valuable policy targets.
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Figure 1: Survival by Health Behaviors and Their Proxies

(a) Heavy Drinking, Males (b) Heavy Drinking, Females
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(c) Overweight, Males (d) Overweight, Females
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Notes: Heavy drinking is an indicator whether the subject has ever reported drinking heavily over the

period of 1940–1960. Overweight refers to subjects who had a BMI above 25 in 1940. Survival graphs

are based on life-table calculations; standard errors above and below the estimate are represented by the

thinner lines. Calculations are based on the Terman data.
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Figure 2: Survival by Earnings and Lifestyles

(a) Earnings Above Median, Males (b) Earnings Above Median, Females
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Notes: For earnings, “high” refers to above the median earnings, while “low” refers to earnings at or below

the median. Note that median earnings of women in this sample are zero. For group membership in 1950,

“high” refers to subjects having a greater number of organization memberships than the median, “low” for

at or below the median. “Ever divorced” indicates whether the subject was divorced at least once. Survival

graphs are based on life-table calculations; standard errors above and below are represented by the thinner

lines. Calculations are based on the Terman data.
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Figure 3: Survival by Self-Reported Health

(a) General Health, Males (b) General Health, Females
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(c) Mental Difficulty, Males (d) Mental Difficulty, Females
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Notes: General health is an index constructed from self-reported health measures (“energy level,” “vital-

ity,” “physical health.”) It indicates whether the subject experienced poor or fair health over the years

1940–1960. Mental difficulty indicates whether or not the subject experienced any mental difficulty over

the years 1950–1960. Survival graphs are based on life-table calculations; standard errors above and below

the estimate are represented by the thinner lines. Calculations are based on the Terman data.
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Table I: Qualitative Summary of Health-Beneficial Effects Implied by Empirical Results


�������� ����������

������

������� ����������

������

�������

�����������������������

�������������������� � ���

����������� � ��� �

���������������� � � ��� �

����������	����� � � ��� � �

����!����������� � ��� � ���

������������"#$% � � �

&��'��������������

�������������������������	��� � ��� � ���

*���� '������

Notes: “+” and “−” denote health-beneficial and adverse health effects respectively. “+/−” denote mixed

health effects. “yes” summarises greater confidence that authors have in corresponding effects, as described

in the data analysis. The greater confidence is based on strength of effects, their statistical significance,

and multiplicity of rejected hypotheses that support the same conclusion. Calculations are based on the

Terman data.
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Table II: Raw Measures Clustered by Corresponding Factors
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Notes: Following prior work by psychologists Friedman et al. (2010, 1995, 1993), our measures for Open-

ness, Conscientiousness, and Extraversion are averages of teacher’s and parent’s ratings. Measures of

Agreeableness and Neuroticism are self-reported. Calculations are based on Terman data. Web Appendix

A contains additional technical details about this grouping of factors.
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Table III: Health-Related Outcomes
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Notes: Earnings are annual, in thousands of 2010 US dollars, net of tuition and taxes. Calculations are

based on the Terman data.
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Table IV: Education, IQ, and Background Variables
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Notes: (a)The best estimate of the IQ is provided by survey organizers and is based on all available

information including Stanford Binet and Terman Group Tests. (b)Conditions at birth and breastfeeding

were reported by parents retrospectively at the start of the study. (c)Based on the average of teachers’ and

parents’ ratings, each on the scale from 1 to 13. (d)Amounts of time investments from age 2 to age 7 are

transformed using natural logarithm: ln(1 + investment amount). Calculations are based on the Terman

data.
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Table V: Summary of Effects on Health-Related Outcomes by Type, Males
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Notes: Letters denote: C, Conscientiousness; O, Openness; E, Extraversion; A, Agreeableness; N, Neuroti-

cism. Coefficients are reported with accompanying statistical significance represented by stars, where ***,**

and * indicates p < 0.01, 0.05, 0.10 respectively. A coefficient with no star refers to p < 0.15, while a blank

cell refers to a coefficient with p-value above 0.15. p-values are calculated using bootstrap techniques, and

further adjusted using the stepdown procedure in Romano and Wolf (2005). Coefficients shaded green

(light grey in print) and red (dark grey in print) denote beneficial and adverse implications for health.

Calculations are based on the Terman data. See Tables C-I–C-VII of the Appendix for a full set of results

used for the summary.
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Table VI: Summary of Effects on Health-Related Outcomes by Type, Females
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Notes: Letters denote: C, Conscientiousness; O, Openness; E, Extraversion; A, Agreeableness; N, Neuroti-

cism. Coefficients are reported with accompanying statistical significance represented by stars, where ***,**

and * indicates p < 0.01, 0.05, 0.10 respectively. A coefficient with no star refers to p < 0.15, while a blank

cell refers to a coefficient with p-value above 0.15. p-values are calculated using bootstrap techniques, and

further adjusted using the stepdown procedure in Romano and Wolf (2005). Coefficients shaded green

(light grey in print) and red (dark grey in print) denote beneficial and adverse implications for health.

Calculations are based on the Terman data. See Tables C-I–C-VII of the Appendix for a full set of results

used for the summary.
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Table VII: Summary of Lifetime and Midlife Outcomes
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Notes: Letters denote: C, Conscientiousness; O, Openness; E, Extraversion; A, Agreeableness; N, Neuroti-

cism. Coefficients are reported with accompanying statistical significance represented by stars, where ***,**

and * indicates p < 0.01, 0.05, 0.10 respectively. A coefficient with no star refers to p < 0.15, while a blank

cell refers to a coefficient with p-value above 0.15. p-values are calculated using bootstrap techniques, and

further adjusted using the stepdown procedure in Romano and Wolf (2005). Coefficients shaded green

(light grey in print) and red (dark grey in print) denote beneficial and adverse implications for health. Cal-

culations are based on the Terman data. (a)“Midlife” corresponds to age around 50 based on measurements

in 1960. See Tables C-VIII–C-X of the Appendix for a full set of results used for the summary.
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Figure 4: Coefficient of Determination (R2) Comparison
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(b) Females
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Notes: For each health-related outcome, R2 is reported for the full model and the model omitting latent

socioemotional skills. Calculations are based on the Terman data.

30



References

Ackerman, P. L. and E. D. Heggestad (1997). Intelligence, personality, and interests:
Evidence for overlapping traits. Psychological Bulletin 121(2), 219–245.

Albouy, V. and L. Lequien (2009). Does compulsory education lower mortality? Journal
of Health Economics 28, 155–168.

Anderson, T. W. and H. Rubin (1956). Statistical inference in factor analysis. In J. Neyman
(Ed.), Proceedings of the Third Berkeley Symposium on Mathematical Statistics and Probabil-
ity, 5, pp. 111–150. Berkeley: University of California Press.

Auld, M. C. and N. Sidhu (2005, October). Schooling, cognitive ability and health. Health
Economics 14(10), 1019–1034.

Bogg, T. and B. W. Roberts (2004, November). Conscientiousness and health-related
behaviors: A meta-analysis of the leading behavioral contributors to mortality. Psycho-
logical Bulletin 130(6), 887–919.

Buckles, K., A. Hagemann, O. Malamud, M. S. Morrill, and A. K. Wozniak (2013, July).
The effect of college education on health. NBER Working Paper NO. 19222.

Cameron, A. C. and P. K. Trivedi (2005). Microeconometrics: Methods and Applications. New
York: Cambridge University Press.

Card, D. (1999). The causal effect of education on earnings. In O. Ashenfelter and
D. Card (Eds.), Handbook of Labor Economics, Volume 5, pp. 1801–1863. New York:
North-Holland.

Carneiro, P., K. Hansen, and J. J. Heckman (2003, May). Estimating distributions of
treatment effects with an application to the returns to schooling and measurement of
the effects of uncertainty on college choice. International Economic Review 44(2), 361–422.

Carneiro, P., J. J. Heckman, and E. J. Vytlacil (2011, September). Estimating marginal
returns to education. American Economic Review 101(6), 2754–2781.

Cervera, S., F. Lahortiga, M. A. Martinez-Gonzalez, P. Gula, J. de Irala-Estevez, and Y. Al-
fonso (2003). Neuroticism and low self-esteem as risk factors for incident eating dis-
orders in a prospective cohort study. Interntional Journal of Eatinng Disordrers 33 (3),
271–280.

Clark, D. and H. Royer (2013). The effect of education on adult mortality and health:
Evidence from Britain. American Economic Review 103(6), 2087–2120.

Conti, G. and C. Hansman (2013). Personality and the education-health gradient: A note
on “Understanding differences in health behaviors by education”. Journal of Health
Economics 32, 480–485.
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Heckman, J. J., J. Stixrud, and S. Urzúa (2006, July). The effects of cognitive and noncog-
nitive abilities on labor market outcomes and social behavior. Journal of Labor Eco-
nomics 24(3), 411–482.

Heckman, J. J. and E. J. Vytlacil (2005, May). Structural equations, treatment effects and
econometric policy evaluation. Econometrica 73(3), 669–738.

Heckman, J. J. and E. J. Vytlacil (2007). Econometric evaluation of social programs, part II:
Using the marginal treatment effect to organize alternative economic estimators to eval-
uate social programs and to forecast their effects in new environments. In J. Heckman
and E. Leamer (Eds.), Handbook of Econometrics, Volume 6B, Chapter 71, pp. 4875–5143.
Amsterdam: Elsevier.

Heineck, G. and S. Anger (2010). The returns to cognitive abilities and personality traits
in Germany. Labour Economics 17, 535–546.

Hong, K., P. Savelyev, and K. Tan (2014). Understanding the mechanisms linking person-
ality and education with longevity. Unpublished manuscript, Vanderbilt University,
Department of Economics.

John, O. P. and S. Srivastava (1999). The Big Five trait taxonomy: History, measure-
ment and theoretical perspectives. In L. A. Pervin and O. P. John (Eds.), Handbook of
Personality: Theory and Research, Chapter 4, pp. 102–138. New York: The Guilford Press.

Judge, T. A. and B. A. Livingston (2011). Do nice guys-and gals-really finish last? the
joint effects of sex and agreeableness on income. Journal of Personality and Social Psy-
chology 102, 390–407.

Lahey, B. B. (2009). Public health significance of neuroticism. American Psychological
Association 64, 241–256.

Lleras-Muney, A. (2005). The relationship between education and adult mortality in the
United States. Review of Economic Studies 72(1), 189–221.

Martin, L. R. and H. S. Friedman (2000). Comparing personality scales across time:
An illustrative study of validity and consistency in life-span archival data. Journal of
Personality 68(1), 85–110.

33



Mazumder, B. (2008). Does education improve health? A reexamination of the evidence
from compulsory schooling laws. Economic Perspectives 32(2), 2–16.

Mueller, G. and E. Plug (2006, October). Estimating the effect of personality on male and
female earnings. Industrial and Labor Relations Review 60(1), 3–22.

Muthén, B. (1983). Latent variable structural equation modeling with categorical data.
Journal of Econometrics 22, 43–65.

Romano, J. P. and M. Wolf (2005, March). Exact and approximate stepdown methods
for multiple hypothesis testing. Journal of the American Statistical Association 100(469),
94–108.

Savelyev, P. A. (2014). Psychological skills, education, and longevity of high-ability indi-
viduals. Unpublished manuscript, Vanderbilt University, Department of Economics.

Stevenson, B. and J. Wolfers (2007). Marriage and divorce: Changes and their driving
forces. Journal of Economic Perspectives 21, 27–52.

Terman, L. M. (1986). Terman Life-Cycle Study of Children with High Ability by Terman
L. M. et al., 1922-1986 [computer file]. 2nd ICPSR release. Palo Alto, CA: Robert R.
Sears [producer], 1986. Ann Arbor, MI: Inter-university Consortium for Political and
Social Research [distributor], 1989. doi:10.3886/ICPSR08092.

Terman, L. M. and R. R. Sears (2002). The Terman Life-Cycle Study of Children with High
Ability, 1922–1986, Volume 1, 1922–1928. Ann Arbor, MI: Inter-University Consortium
for Political and Social Research.

van Kippersluis, H., O. O’Donnell, and E. van Doorslaer (2011). Long-run returns to edu-
cation: Does schooling lead to an extended old age? The Journal of Human Resources 46,
695–721.

Westfall, P. H. and S. S. Young (1993). Resampling-Based Multiple Testing: Examples and
Methods for p-Value Adjustment. John Wiley and Sons.

34


	Introduction
	Data Description
	Methodology
	Statistical Model

	Empirical Results
	Discussion
	Conclusions
	References

