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Purpose: Based on theoretical predictions from human capital theory, the aim of this
exploratory study is to analyze the relationship between experimentally elicited, incentivized
economic preference parameters, Big Five and Grit personality traits, cognitive ability, and
the Alameda Seven lifestyles: smoking, drinking excessively, being overweight or obese,
experiencing stress, following a healthy diet, exercising, and sleeping enough. In addition,
self-reported general physical and mental health are analyzed.

Materials and Methods: Data collection took place in an incentivized paper-and-pencil
experiment. Undergraduate students were recruited as subjects, with the requirement that
they be freshmen, but no restrictions based on gender, major, or age. A pre-test and three
experimental sessions were conducted in March and in April 2018, with a total of 178
subjects participating. After deleting observations with missing values, a total of n = 138
subjects remained. Regression analysis (multivariate probit models, resulting marginal
effects and changes in predicted probabilities of adopting a lifestyle for “ideal types”) was
used to analyze and compare the determinants of the Alameda Seven health behaviors.
Results: Findings suggest that preference parameters, a measure of cognitive ability, and Big
Five personality traits are statistically significantly estimated in regressions for the determinants
of adopting Alameda Seven health behaviors, but the Grit score is only statistically significantly
estimated in a regression for the determinants of reported better general mental health.
Conclusion: The findings regarding preference parameters partly lend support to predictions
from human capital theory and partly confirm previous findings in health psychology. Those
results might be explained by the relatively small sample size and the inclusion of a measure
of cognitive ability in addition to personality traits and preferences.
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Background
Expanding health care spending in high-income countries' motivates the develop-
ment of new policies to implement preventive efforts for lifestyle diseases respon-
sible for substantial numbers of fatalities.”> In its latest “Global Burden of
Disease” report, the World Health Organization (WHO) estimates that ischaemic
heart disease, hypertensive heart disease and strokes accounted for 25.4% of all
deaths in industrialized countries in 2016.°

Similar to personalized medicine and its approach of tailoring treatment to
individual patients based on genetic or protein-related information,” new policies
could be based on the identification of individuals that are least likely to adopt
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health-promoting lifestyles and provide them with indivi-
dualized measures to encourage their adoption, such as
health education classes or incentives.® A well-known set
of lifestyles are the “Alameda Seven” (ie, smoking, drink-
ing excessively, exercising, following a healthy diet, being
overweight or obese, experiencing stress, and sleeping
enough) which were first analyzed in an epidemiological
study of circa 7000 individuals in Alameda County,
California, in 1965 and subsequently found to affect phy-
sical health status.”'*

The aim of this research is to use predictions from
human capital theory in a health economic framework to
analyze individuals’ decisions

to adopt lifestyles.

Pioneered by Becker'® for educational and Grossman'®
for health capital investment, human capital theory pre-
dicts that individuals with low time preference (ie, more
“patient” individuals) should invest more in their human
capital.'” When the human capital investment model is
augmented to analyze risky investments, theoretical mod-
1820 and health?'?

capital investment by more risk-averse individuals (ie,

els for education predict lower human
individuals who prefer low-uncertainty outcomes over
high-uncertainty outcomes). A considerable amount of
previous research in experimental health economics has
investigated the relationship between time preference and
risk attitude and the probability of adopting health beha-
viors, with mixed results (see Lawless et al*® or Story
et al** for surveys or the following research articles).”> '

Beyond human capital theory, this research is also
related to previous research in health psychology analyz-
ing correlations between Big Five personality traits (open-
ness, conscientiousness, extraversion, agreeableness, and
neuroticism”), cognitive ability, and health behaviors,334‘4
showing important correlations for both.

For the Big Five personality traits, health behavior
models predict that personality traits are correlated with
lifestyle choices.>* Sirois and Hirsch*® also provide the
argument that the probability of engaging in health-
promoting lifestyles is a self-regulatory task and predict
that conscientiousness, agreeableness, and neuroticism
should affect the probability of adopting health behaviors
through the mechanism of affect balance. Higher scores on
the openness to experience and conscientiousness scale
might also be associated with resilience®* and more pru-
dent health behaviors,”” respectively, and resulting higher
probabilities to adopt health-promoting lifestyles. Higher
scores on the extraversion scale are hypothesized to be
associated with higher lower probabilities of adopting

health-promoting lifestyles, where a possible transmission
channel might be related to the facet of sensation seeking
(eg, for the decision to binge drink), but also with higher
probabilities of engaging in physical activity through the
facet of activity.*® Higher scores on the agreeableness
scale are hypothesized to be associated with higher prob-
abilities of engaging in health-promoting behaviors
through the mechanism of affect balance.*> Lastly, higher
scores on the neuroticism scale are hypothesized to be
associated with differences in experiencing negative
emotions,** such as stress, which might also result in
lower probabilities of adopting health-promoting lifestyles.

For cognitive ability, results from the health economics
literature show that there are considerable differences in
lifestyles by education, and that a sizeable part of these
differences is due to differences in cognitive ability.*'*’
A considerable literature in epidemiology also shows
a negative association between cognitive ability and

mortality, **

most likely as the result of differences in
lifestyles by cognitive ability.

Borghans et al’” argue that information on personal-
ity traits should be included in economic studies of
health outcomes, and Dohmen et al>® find that cognitive
ability is negatively correlated with risk aversion and
with time preference. Lastly, there is also evidence that
personality traits and risk preferences are correlated,’”->®
suggesting that lack of data on personality traits and
cognitive ability might lead to omitted variables bias
and providing the rationale to include them as regressors
in all multivariate regression analyses in this research.
Finally, previous research has suggested that the grit
score predicts various measures of educational
success,”” which led to the hypothesis that it might also
be an important predictor of health behaviors requiring
a sustained effort over time, such as quitting or curbing
drinking or smoking or engaging in more physical
activity.®” The grit score has been evaluated in obesity
research,’’ along with a non-incentivized intertemporal
choice task, and results suggest a negative association of
Grit and BMI. For physical activity, Reed et al°® and
Reed®® report positive associations with grit. This pre-
vious evidence provides the rationale for testing its asso-
ciations with a full set of lifestyles in this research, while
controlling for economic preference parameters and Big
Five personality traits.

The overall objective of this study is to improve the
understanding of determinants of lifestyle choices by ana-

lyzing a full set of lifestyles (the Alameda Seven) and the
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effect of economic preference parameters, personality
traits, and a measure of ability at the same time on the
probability of adopting these lifestyles. Based on human
capital theory and previous research in health psychology,
it hypothesizes that the probability of adopting health-
promoting lifestyles should increase with higher levels of
risk-aversion and decrease with higher levels of time pre-
ference. Regarding personality traits, it hypothesizes that
the associations with health-promoting lifestyles will be
stronger for Big Five conscientiousness, extraversion,
agreeableness and neuroticism than for Big Five openness.
For the Grit score, it hypothesizes that those with higher
scores should adopt health-promoting lifestyles with
a higher probability. Lastly, it also hypothesizes that the
probability of adopting health-promoting lifestyles should
increase with the measure of cognitive ability used.

Data and Methods

Data collection took place in an incentivized paper-and-
pencil experiment, meaning subjects were paid in accor-
dance with their choices in the experiment. In accordance
with standard practice in experimental economics, under-
graduate students were recruited as subjects, with the
requirement that they be freshmen, but no restrictions
based on gender, major, or age.

Subjects gave their informed consent for inclusion
orally before they participated in the study. As this is
a non-interventional, survey-type study using elicitation
methods from experimental economics and some person-
ality scales used in psychological research, the research
was deemed to present only minimal risk to the partici-
pants, and involved no procedures for which written con-
sent is usually required. The study was conducted in
accordance with the Declaration of Helsinki, and the pro-
tocol was approved by the Institutional Review Board of
Yonsei University, Mirae Campus (2018-52-0092).

A pre-test took place in March 2018 and three experi-
mental sessions were conducted later in March and in
April 2018, with a total of 178 subjects participating.
After deleting observations with missing values, a total
of n = 138 subjects remained.

Table S1 in Appendix A provides basic demographics

for the sample, Table S2 in Appendix A provides

a correlation matrix.

Experimental Design and Materials
During all three experimental sessions, subjects first took
two subtests (the Animal Naming Task and the Symbol

Correspondence Task) from one of the most widely used
intelligence tests worldwide, the Wechsler Adult
Intelligence Scale (WAIS),®® to be used as an (albeit
imperfect) proxy measure of cognitive ability that mea-
sures semantic fluency, as previous research has shown
high correlations for scores on these submodules with
scores on other submodules of the WAIS and of other
widely used intelligence tests.**

In the Animal Naming Task, subjects were asked to
write as many animal names as they could during 90
seconds. The Symbol Correspondence Test presents sub-
jects with nine symbols that correspond to one of the
numbers 1 through 9. In the paper-and-pencil-based ver-
sion of the test, subjects received a series of numbers and
had to fill in as many of the corresponding symbols as
possible in a row during 90 seconds. Despite clear instruc-
tions, unfortunately, many subjects did not answer cor-
rectly in this part of the experiment, not filling in the
symbols in a row and therefore, only the resulting number
of animals named in the Animal Naming Task could be
used as a proxy measure of cognitive ability.

In the second part, subjects first participated in an
intertemporal choice task, using convex budget tasks fol-
lowing Andreoni and Sprenger® in the adaptation of
Carvalho et al°® to measure their time preference.
Convex budget tasks measure delay discounting by pro-
viding experimental subjects with choices over how to
allocate money between two points in time, where both
the amounts of money and the points in time vary. The
tasks used in this research are provided in Appendix B.
This method was chosen because convex time budgets
have been shown to significantly outperform double multi-
ple price lists for out-of-sample predictions.®” Choices that
corresponded to preference for higher experimental inter-
est rates correspond to lower levels of time preference.

Next, subjects participated in a lottery choice task
using menu choices®® to measure their risk attitude. The
number of safe choices they made was used as a measure
of their risk aversion, with more safe choices correspond-
ing to higher levels of risk aversion.

In the third part, subjects answered a health question-
naire containing items on the Alameda Seven lifestyles
that were derived from the Canadian Community Health
Survey.®” The lifestyles used in this research are the ori-
ginal Alameda Seven: smoking, drinking excessively,
exercising, following a healthy diet, being overweight or
obese, experiencing stress, and sleeping enough. They
were measured by subjects’ answers to the following
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questions, all of which were adapted from the Canadian
Community Health Survey 2016.%°

For health outcomes, subjects’ self-reported general
physical and mental health was measured as their answers
to the following questions: “In general, would you say

2

your (mental) health is ... ”, with “Excellent”, “Very
good”, “Good”, “Fair”, and “Poor” as answer options.

For smoking, subjects’ answer to the following ques-
tion was used in the regression analysis: “At the present
time, do you smoke cigarettes (including e-cigarettes)
every day, occasionally or not at all?” (with “daily”,
“occasionally” and “not at all” as answer options). Those
who answered “daily” or “occasionally” were labeled as
smokers.

For binge drinking, subjects’ answer to the following
question was used in the regression analysis: “How often
in the last week have you had 5 (for men) or 4 (for
women) or more drinks on one occasion?” with those
who said that they did so at least once labeled as binge
drinkers.

For experiencing stress, subjects’ answer to the follow-
ing question was used in the regression analysis:
“Thinking about the amount of stress in your life, would
you say that most of your days are ... ?” (with “Not at all
stressful” — “Extremely stressful” as answer options).

Sleep quality was measured as respondents’ score from
the following three questions: “How often do you have
trouble going to sleep or staying asleep?”, “How often do
you find it difficult to stay awake when you want to?”, and
“How often do you find your sleep refreshing?”, with the
first two items reverse coded so that higher scores corre-
spond to better sleep quality.

Subjects’ quality of nutrition was measured as the
number of times they had vegetable (including juice) or
fruit (including juice) during the week before the experi-
ment. Similarly, exercise was measured as the self-
reported number of minutes they had exercised in the
week before the experiment. Lastly, subjects’ body mass
index (BMI) was calculated from their self-reported height
and weight.

After the health survey, subjects answered the Grit
score inventory>’ and a 15-item short version of the Big
Five inventory.”®’" This 15-item version was developed
and validated for use in the German Socio-Economic
Panel’® and aggregated identically to the original research,
but not standardized.

The Grit inventory was developed by Duckworth et al*’
in order to measure another personality trait, “grit”, that

they define as “perseverance and passion for long-term
goals” and a fundamental predictor of individual success
beyond intellectual ability. In their original research,
Duckworth et al®”
IQ, but always significantly correlated with different mea-

report that grit is not correlated with

sures of educational success, such as GPA. In this
research, the original version of the Grit scale was used
and aggregated identically, but not standardized.

After answering the personality traits questionnaires,
subjects answered a questionnaire containing items on
their gender, age, and family background.

The experimental instructions and choice sheets and
the health and background questionnaires can be found
in Appendix B.

Lastly, payments were determined and subjects were
paid according to their choices in the experimental time
and risk elicitation tasks. For each task, one decision row
was randomly determined by the throw of a die to be
selected for subjects’ payment.”? Then, subjects’ payment
was determined in accordance with their choice by a second
throw of a die. The three experimental sessions lasted on
average 62 minutes, and the average payment was KRW
42,000. Since on-campus student jobs pay the Korean mini-
mum wage (KRW 7530 at the time of the experiments),
incentives for participation should be sufficient.

Statistical Analysis

For the statistical analysis, multivariate probit regressions
were used, although some of the lifestyles of interest are
measured as ordered outcomes. However, as the interpre-
tation of estimated coefficients from a multivariate ordered
probit model is uninformative for the research question
and very space-consuming, multivariate probit regressions
were employed instead. Multivariate regression analysis
was used in order to account for the possible correlations
between independent variables and to provide a more pre-
cise understanding of the association of each independent
variable with the Alameda Seven lifestyles.

Regression results from ordered probits (for general
physical and mental health, stress levels and sleep quality)
and OLS (for exercise, nutrition and BMI) can be found in
Table S3, Appendix A.

As estimated coefficients in non-linear models are not

very informative, this research also presents and discusses
marginal changes and changes in predicted probabilities

for so-called “ideal types””

in order to gauge the size of
effects and uncover possible heterogeneity between sub-

groups in the sample.
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The marginal changes presented in this research were
calculated as average marginal effects (ie the marginal
effect of a variable x, was computed for each observation
at observed values x;, and the average of these effects was
computed, as outlined in Long and Freese.”

“Ideal types”, as outlined in Long and Freese,”
describe how predicted probabilities for a given outcome
change as the value of an independent variable changes,
and are a possibility to uncover heterogeneity in effects
across subgroups in the sample. Since the estimated coef-
ficient on self-reported gender is statistically significant in
estimations for a majority of the lifestyles and health out-
comes under consideration in this research, the “ideal
types” considered here are a female and a male student.
For those “ideal types”, changes in predicted probabilities
were calculated as the result of a change in each regressor
of interest from the mean to the mean plus one standard
deviation. All other variables were held constant at the
sample means (for preference parameters, ability, and per-
sonality traits) and modes (for all control variables).

The dependent variables were re-coded as follows: 1
if the respondent stated that their (mental) health was
“excellent, “very good” or “good”, as opposed to “fair”
or “poor”, which was coded as 0, 1 if their stress level
was “extremely stressful”, “quite a bit stressful” or “a bit
stressful”, as opposed to “not very stressful” or “not at
all stressful”, which was coded as 0, 1 if their sleep
quality corresponded to the highest two possible levels
as opposed to 0 for the three lowest levels, 1 if they had
at least one portion of fruit or vegetables per day during
the last week as opposed to 0 if they did have less than
this amount, 1 if they exercised at least an average of 30
minutes per day during the last week as opposed to 0 if
the exercised less, 1 if their BMI was above 25 (which is
“overweight” by Western standards and “obese” by
Korean standards’* as opposed to zero if their BMI
was lower. All health measures were self-reported.

In order to provide a quick overview of results, only
the coefficients of interest from multivariate probit regres-
sions are reported in all tables, while complete regression
results with all estimated coefficients are provided in Table
S4 in Appendix A. In addition to the variables measuring
economic preference parameters, personality traits, and
cognitive ability, all regressions include the following
control variables: age, gender, and three measures of
family background, namely, how difficult it is for the
respondent to raise 100,000 Korean won (at the time of
the experiment, this corresponded to about US$ 91.42) for

personal consumption (on a scale from 1 to 5, with 1 =
“very easy” and 5 = “very difficult”), their number of
siblings as a measure of social capital, and how happy
their childhood was (on a scale from 1 to 5, with 1 = “very
unhappy” and 5 = “very happy”).

Results

In the entire sample, 70.29% of subjects report a binge drink-
ing episode during the week before the experiment, 10.87%
are smoking, 18.84% have a body mass index (BMI) above
25, and 26.09% of subjects exercised on average for at least
30 minutes per day in the week before the experiment. Full
descriptive statistics as well as a correlation matrix can be
found in Tables S1 and S2 in Appendix A.

Table 1 presents estimated coefficients from multivari-
ate probit regressions for determinants of two health out-
comes and all Alameda Seven lifestyles: general health,
general mental health, any binge drinking episode in the
week before the experiment, any smoking, perceived level
of stress, quality of sleep, nutrition, BMI, and exercise. In
addition to the regressors of interest, all estimations
include the following control variables: gender, year of
birth, the abovementioned income measure, the respon-
dents’ number of siblings and the answer to the question
“Did you have a happy childhood?” as measures of family
background and social capital.

Estimation results suggest that risk attitude is posi-
tively correlated with perceived stress in this sample and
after controlling for the Big Five traits, Grit and a measure
of cognitive ability. Time preference is positively corre-
lated with general physical and mental health and nega-
tively correlated with quality of sleep: individuals with
low time preference are more likely to report good physi-
cal and mental health and less likely to report good sleep.

Cognitive ability, as measured by the subject’s score on
the Animal Naming Task, is positively correlated with
general physical health, negatively correlated with the
probability of reporting higher stress levels, and positively
correlated with reporting better nutrition quality.

When controlling for Grit, ability, and economic prefer-
ence parameters, higher scores on Big Five conscientious-
ness are correlated positively with good self-reported general
mental health and with the probability of reporting more
exercise, and negatively correlated with the probability of
having a BMI above 25. Higher scores on Big Five extraver-
sion are correlated positively with self-reported general phy-
sical and mental health, but also with the probability of
smoking and reporting a binge drinking episode. In addition,
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Table | Preferences, Personality Traits and Lifestyles:

Estimated Coefficients from Multivariate Probit Regressions

Gen. Gen. Mental Smoke Binge Stress Sleep Nutrition | Exercise BMI
Health Health
Risk attitude —0.0230 —0.0774 —0.0746 | —0.0069 | 0.2182*% | —0.074I —0.1048 —0.0729 —0.0917
[0.0672] [0.0798] [0.0942] | [0.0690] | [0.0800] [0.0731] [0.0645] [0.0736] [0.0822]
Time preference 0.2968* 0.4551** 0.1698 0.1267 —0.2382 | —0.3718%* 0.2490 —0.0148 —0.2745
[0.1577] [0.1909] [0.2192] | [0.1573] | [0.1741] [0.1852] [0.1558] [0.1667] [0.1825]
Cogn. abil. 0.0455* 0.0223 —0.0005 | —0.0345 | —0.0566** | —0.0002 0.0578** 0.0103 0.0382
measure
[0.0257] [0.0282] [0.0332] | [0.0255] | [0.0286] [0.0271] [0.0258] [0.0270] [0.0297]
Big 5 Openness —0.0711 —0.1752 0.1587 | —0.0145 0.0793 0.0728 —0.0652 —0.0197 0.0975
[0.1093] [0.1260] [0.1579] | [0.1092] | [0.1217] [0.1170] [0.1102] [0.1164] [0.1306]
Conscientiousness 0.1763 0.2785* 0.0244 | —0.0463 0.1786 0.0757 —0.0419 0.2752*% | —0.3041**
[0.1375] [0.1537] [0.1804] | [0.1357] | [0.1493] [0.1383] [0.1353] [0.1542] [0.1529]
Extraversion 0.1851* 0.3428*+* 0.2855*% | 0.1871* | —0.1106 0.1533 0.2043* 0.2986** 0.0502
[0.1078] [0.1253] [0.1546] | [0.1106] | [O.1168] [0.1127] [0.1082] [0.1189] [0.1231]
Agreeableness 0.1325 —0.1533 —0.1179 | 0.1854 —0.1941 0.1127 0.4104+%* 0.0433 0.1401
[0.1391] [0.1594] [0.1865] | [0.1438] | [0.1609] [0.1496] [0.1529] [0.1496] [0.1736]
Neuroticism —0.0780 —0.474 |+ 0.1004 0.0637 | 0.3908* | —0.1996 0.0407 0.0466 —0.1576
[0.1160] [0.1460] [0.1594] | [0.1198] | [0.1352] [0.1298] [0.1171] [0.1281] [0.1428]
Grit score 0.2420 0.6728* 0.2728 0.2394 0.0388 —0.2089 —0.4355 —0.3237 0.0536
[0.3021] [0.3433] [0.4267] | [0.3062] | [0.3350] [0.3223] [0.3009] [0.3270] [0.3603]
Constant —2.9040 2.9407 —4.5341 | —0.3931 —2.6174 4.5609 —3.5331 1.3430 8.2624*
[3.3029] [3.5912] [4.9715] | [3.2837] | [3.6188] [3.3915] [3.2370] [3.6281] [4.2349]
n 138 138 138 138 138 138 138 138 138

Notes: Standard errors are given in brackets. **Denote 1%, ¥*¥5%, and *10% significance levels. All estimations include the following control variables: gender, year of birth,
an income measure (as the answer to the question “How difficult is it for you to raise 100.000 Won for personal consumption?”, with | = very easy and 5 = very hard, the
respondents’ number of siblings and the answer to the question “Did you have a happy childhood?” with | = very unhappy and 5 = very happy as a measure of family

background.

Big Five extraversion is correlated positively with reporting
higher nutrition quality and more exercise. Finally, higher
scores on Big Five neuroticism are correlated negatively with
self-reported general mental health and correlated positively
with perceived stress.

When controlling for Big Five traits, ability and eco-
nomic preference parameters, higher Grit scores are posi-
tively correlated with good self-reported general mental
health, but not with any other lifestyles.

In order to gauge the size of these effects, Table 2
presents average marginal effects for the same multivariate
regressions as in Table 1.

On average, an increase of one standard deviation on
the risk attitude measure increases the probability of
reporting higher stress levels by 9.3% and decreases the
probability of reporting better nutrition by 6.4% in this
sample. An increase of one standard deviation on the time
preference measure increases the probability of reporting
better general physical and mental health by 7.1% and
8.2%, respectively. It also decreases the probability of
reporting better sleep quality by 8.4% and the probability
of having a BMI above 25 by 4.1%. For the measure of
cognitive ability used in this study, an increase in one

standard deviation leads to a 7.2% increase in the
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Table 2 Preferences, Personality Traits and Lifestyles: Average Marginal Effects from Multivariate Probit Regressions
Gen. Gen. Mental Smoke | Binge Stress Sleep Nutrition | Exercise BMI
Health Health
Risk attitude —0.014 —0.037 —0.02 —0.004 | 0.093%** —0.04 —0.064* —0.035 —0.034
(0.733) (0.335) (0.393) | (0.920) | (0.001) (0.320) (0.090) (0.299) (0.229)
Time preference 0.07 1** 0.082#** 0.021 0.029 —0.047 | —0.084** 0.062 —0.003 —0.041*
(0.041) (0.007) (0.465) | (0.405) (0.175) (0.046) (0.100) (0.929) (0.094)
Cogn. abil. measure 0.072* 0.028 0.000 —0.056 | —0.075%* 0.000 0.095%* 0.014 0.044
(0.054) (0.421) (0.988) | (0.183) (0.046) (0.994) (0.017) (0.707) (0.220)
Big 5 Openness —0.028 —0.054 0.032 —0.005 0.023 0.024 —0.025 —0.006 0.026
(0.518) (0.165) (0.351) | (0.895) (0.505) (0.522) (0.552) (0.865) (0.470)
Conscientiousness 0.056 0.068* 0.004 | -0.015 0.043 0.021 —0.014 0.079* | —0.058**
0.177) (0.050) (0.894) | (0.735) (0.207) (0.576) (0.756) (0.079) (0.022)
Extraversion 0.073* 0.101%** 0.065 0.068* —0.036 0.051 0.084** 0.109** 0.014
(0.064) (0.001) (0.102) | (0.061) (0.351) (0.142) (0.047) 0.012) (0.689)
Agreeableness 0.042 —0.039 —0.017 0.054 —0.049 0.03 0.13 ¥k 0.011 0.031
(0.325) (0.337) (0.501) | (0.167) | (0.234) (0.435) (0.003) (0.774) (0.437)
Neuroticism —0.028 —0. 137+ 0.018 0.021 0.097+** —0.064 0.015 0.014 —0.034
(0.504) (0.000) (0.548) | (0.587) | (0.000) 0.13) (0.728) 0.719) (0.233)
Grit score 0.034 0.07 I** 0.019 0.032 0.004 —0.026 —0.062 —0.036 0.005
(0.410) (0.031) (0.544) | (0.417) | (0.907) (0.523) (0.134) (0.296) (0.883)
Notes: P-values are given in parentheses. ***Denote |%, **5%, and *10% significance levels. All estimations include the following control variables: gender, year of birth, an
income measure (as the answer to the question “How difficult is it for you to raise 100.000 Won for personal consumption?”, with | = very easy and 5 = very hard, the
respondents’ number of siblings and the answer to the question “Did you have a happy childhood?” with | = very unhappy and 5 = very happy as a measure of family
background.

probability of reporting better general physical health,
a 7.5% decrease in the probability of reporting higher
stress levels and to a 9.5% increase in the probability of
reporting better nutrition.

For Big Five traits, on average, an increase in one standard
deviation on the conscientiousness score increases the prob-
ability of reporting better general mental health by 6.8%, the
probability of exercising at least 30 minutes per day by 7.9%,
and decreases the probability of having a BMI above 25 by
5.8%. An increase in one standard deviation on the extraver-
sion score on average increases the probability of reporting
better general physical and mental health by 7.3% and 10.1%,
respectively, but also increases the probability of reporting
a binge drinking episode by 6.8%, the probability of reporting
better nutrition by 8.4% and the probability of exercising at
least 30 minutes per day by 10.9%. Finally, an increase in one

standard deviation on the neuroticism score on average
decreases the probability of reporting better mental health by
13.7% and increases the probability of reporting higher stress
levels by 9.7%. With respect to the Grit score, a one standard
deviation increase in Grit leads to a 7.1% increase in the
probability of reporting better general mental health.

The statistically significantly estimated coefficient on the
dummy variable for self-reported gender in a majority of the
estimations suggests that there are gender differences in the
probabilities of adopting the Alameda Seven lifestyles in this
sample. In order to uncover possible heterogeneity for the
effects of preference parameters and personality traits, the
next table presents changes in predicted probabilities of adopt-
ing a lifestyle for two “ideal types”, namely, a female and
a male student. The change in predicted probabilities reported
in Table 3 is the change resulting from an increase in the
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Table 3 Changes in Predicted Probabilities for “Ideal Types” (Female and Male Student)

A. Changes in predicted probabilities, female student

Gen health | Gen mental health | Smoke | Binge Stress Sleep | Nutrition | Exercise BMI
Risk attitude —0.014 —0.04 —0.004 | —-0.009 | O0.104%%* | —0.04I —0.066* —0.026 —0.028
(0.733) (0.331) (0.920) | (0.407) (0.004) (0.322) (0.098) (0.297) (0.238)
Time preference 0.074* 0.092%** 0.028 0.011 —0.051 —0.088* 0.065 —0.002 —0.033
(0.052) (0.009) (0.410) | (0.487) 0.177) (0.059) (0.108) (0.929) (0.108)
Cogn. abil. 0.076* 0.031 —0.056 0 -0.005* 0 0.102%* 0.011 0.038
Measure (0.066) (0.427) (0.195) | (0.988) (0.061) (0.994) (0.023) 0.710) (0.244)
Big 5 Openness —0.028 —0.058 —0.005 0.016 0.025 0.024 —0.026 —0.005 0.022
(0.514) (0.162) (0.895) | (0.382) (0.503) (0.523) (0.549) (0.864) (0.475)
Conscientiousness 0.06 0.077% —0.014 0.002 0.046 0.021 —0.014 0.065 —0.047+*
0.191) (0.057) (0.736) | (0.895) (0.195) (0.572) (0.755) 0.118) (0.030)
Extraversion 0.078* 0. 12 ]¥* 0.067%* 0.031 —0.04 0.052 0.088* 0.09 |+* 0.012
(0.082) (0.005) (0.082) | (0.151) (0.349) (0.160) (0.053) (0.022) (0.688)
Agreeableness 0.044 —0.042 0.052 —0.008 —0.055 0.03 0.143%¥* 0.009 0.027
(0.334) (0.332) (0.166) | (0.497) (0.250) (0.429) (0.005) (0.778) (0.457)
Neuroticism —0.029 —0.161%+* 0.021 0.009 0.109% | —0.066 0.015 0.011 —0.028
(0.507) (0.001) (0.588) | (0.576) (0.002) (0.147) (0.728) (0.721) (0.233)
Grit score 0.036 0.083** 0.031 0.009 0.005 —0.026 —0.063 —0.027 0.004
(0.419) (0.040) (0.421) | (0.554) (0.907) (0.525) (0.131) 0.291) (0.883)
B. Changes in predicted probabilities, male student
Risk attitude —0.014 —0.032 —0.005 | —0.034 | 0.110%* | —0.038 —0.067% —0.046 —0.050
(0.734) (0.352) (0.920) | (0.487) | (0.003) (0.338) (0.099) 0.313) (0.239)
Time preference 0.070°* 0.069*** 0.034 0.034 —0.053 —0.082* 0.065 —0.004 —0.060
(0.049) (0.009) (0.412) | (0.459) | (0.180) (0.064) (0.105) (0.929) 0.110)
Cogn. ability 0.072% 0.024 —0.063 | —0.001 | —0.088* 0 0.101%* 0.018 0.062
Measure (0.060) (0.413) (0.183) | (0.988) | (0.063) (0.994) (0.021) (0.706) (0.224)
Big 5 Openness —-0.027 —0.047 —0.006 0.051 0.026 0.022 —-0.026 —0.008 0.036
(0.516) 0.179) (0.894) | (0.342) | (0.501) (0.522) (0.550) (0.865) (0.468)
Conscientiousness 0.056 0.057%* -0.017 0.006 0.048 0.019 -0.014 o.101* —0.084**
(0.197) (0.059) (0.733) | (0.893) | (0.213) (0.580) (0.755) (0.076) (0.032)
Extraversion 0.073* 0.083%+* 0.082* 0.106 —0.041 0.047 0.088** 0.139%* 0.019
(0.065) (0.001) (0.070) | (0.102) | (0.364) (0.134) (0.048) 0.012) (0.690)
(Continued)
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Table 3 (Continued).
Agreeableness 0.041 -0.034 0.063 | —0.028 | -0.057 0.028 0.141##* 0.778 0.043
(0.336) (0.343) 0.187) | (0.511) | (0.240) (0.432) (0.005) (0.773) (0.428)
Neuroticism -0.029 —0.| 34#%* 0.024 0.029 | O.116** | —0.062 0.015 0.017 -0.05
(0.507) (0.004) (0.591) | (0.539) | (0.001) (0.155) 0.727) (0.716) (0.244)
Grit score 0.034 0.061#* 0.037 0.032 0.005 —0.025 —0.064 —0.047 0.007
(0.418) (0.035) (0.432) | (0.541) | (0.907) (0.526) (0.135) (0.307) (0.882)
Notes: P-values are given in parentheses. **Denote 1%, ¥5%, and *|0% significance levels. All estimations include the following control variables: gender, year of birth, an
income measure (as the answer to the question “How difficult is it for you to raise 100.000 Won for personal consumption?”, with | = very easy and 5 = very hard, the
respondents’ number of siblings and the answer to the question “Did you have a happy childhood?” with | = very unhappy and 5 = very happy as a measure of family

background. All control variables were held constant at the sample modes.

regressor of interest from the respective mean to the mean plus
one standard deviation.

For risk attitude, an increase in one standard deviation
from the mean increases the predicted probability of
reporting higher stress levels by 10.4% for a woman and
11% for a man, and reduces the predicted probability of
reporting better nutrition by 6.6% and 6.7%, respectively.
For time preference, an increase in one standard deviation
from the mean increases the probability of reporting better
general health by 7.4% (7%), of reporting better mental
health by 9.2% (6.9%), and decreases the probability of
reporting better sleep quality by 8.8% (8.2%). With respect
to the cognitive ability measure, an increase in one stan-
dard deviation from the mean increases the probability of
reporting better general physical health by 7.6% (7.2%),
decreases the probability of reporting higher stress levels
by 0.5% (8.8%), and increases the probability of reporting
better nutrition by 10.2% (10.1%). For Big Five person-
ality traits, there are no effects for openness. For conscien-
tiousness, an increase in one standard deviation from the
mean is associated with a 7.7% (5.7%) increase in the
probability of reporting better mental health, a 10.1%
increase in the probability of reporting higher exercise
levels for men (with no relationship found for women),
and a 4.7% (8.4%) decrease in the probability of having
a BMI above 25. For extraversion, an increase in one
standard deviation from the mean is associated with
a 7.8% (7.3%) increase in the probability of reporting
better general physical health, a 12.1% (8.3%) increase
in the probability of reporting better general mental health,
a 6.7% (8.2%) increase in the probability of smoking, an
8.8% (8.8%) increase in the probability of reporting better
nutrition, and a 9.1% (13.9%) increase in the probability of

reporting higher exercise levels. For agreeableness, an

increase in one standard deviation from the mean is asso-
ciated with a 14.3% (14.1%) increase in the probability of
reporting better nutrition and for neuroticism, an increase
in one standard deviation from the mean is associated with
a 16.1% (13.4%) decrease in the probability of reporting
better general mental health, and a 10.9% (11.6%) increase
in the probability of reporting higher stress levels.

Lastly, for the Grit score, the only statistically signifi-
cant relationship found here is with general mental health,
where an increase in one standard deviation from the mean
increases the probability of reporting better general mental
health by 8.3% (6.1%).

Discussion
This study presents exploratory experimental evidence on
the ability of incentivized measures of risk aversion and
time preference, a measure of cognitive ability and several
measures of personality traits to predict the probability of
engaging in the lifestyles known as the Alameda Seven, as
well as self-reported general physical and mental health.
For the economic preference parameters, and when
controlling for Big Five traits, Grit, and a measure of
cognitive ability, the results for risk attitude are partly in
line with predictions derived from models of human capi-

tal investment for education,'®2°

predicting that more
risk-averse individuals should invest less. For previous
experimental research, this is in line with previous

results28’29’3 1,75

reporting that risk preference is not related
to the probability of drinking or smoking.

The results for time preference partly lend evidence to
predictions derived from human capital theory, namely,
that more individuals with lower time preference should
invest more in human capital, eg, health.'>'¢ For previous

experimental research, this is in line with previous findings
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by Chabris et al*® reporting that individuals with low time
preference are less likely to be obese, Sutter et al** who
find that individuals with low time preference have a lower
BMI, and Bradford et al*® reporting that individuals with
low time preference are less likely to snack. Lack of
domain independence could serve as a candidate explana-
tion for the varying results across the Alameda Seven
lifestyles analyzed in this research.’®’’

Results from this study regarding the cognitive ability
measure are in line with previous findings by Auld and
Sidhu* reporting that higher cognitive ability is related
with a lower probability of reporting health limitations,
Harris et al** who find that a childhood ability measure
predicts better old-age health, and Wraw et al*> who report
a positive effect of childhood 1Q on physical health, mobi-
lity difficulty, and overall health status. The large differ-
ence between male and female students with respect to the
effect of cognitive ability on perceived stress uncovered in
the analysis of “ideal types” might be due to the fact that
female students’ stress is caused less by academic stress
(which might be lower for more able students) than that of
male students.

For Big Five traits, previous research suggests they
were found to be associated with a number of health
measures,”* and the associations seem to larger for agree-
ableness, conscientiousness, and neuroticism than extra-
version or openness to experience, according to
a metasynthesis of results.”® This study, after controlling
for economic preferences, ability and Grit, finds that open-
ness is unrelated to Alameda Seven lifestyles and two
measures of general health outcomes, but all other Big
Five traits show at least some statistically significant rela-
tionships with lifestyles and outcomes, providing further
evidence to these previous results.

For the Grit score, and after controlling for economic
preferences, Big Five traits, and cognitive ability, this
study finds that higher Grit scores are only related with
a higher probability of reporting better general mental
health, but not with any lifestyles. Previous research
reported positive associations with physical activity for
college students in the US,” a lower probability of seek-

0

ing help for mental health among college veterans,®® and

a positive effect of grit on good mental® 3

and physical
health.°*® This surprising result adds to the growing
evidence that Grit as it is currently measured does not
appear to be particularly predictive of success and perfor-
mance and also does not appear to be all that different to

84

conscientiousness, . and might be explained by the

inclusion of Big Five traits, especially conscientiousness,
and ability in the regressions presented in this study.

Results using the concept of “ideal types” as a means
of discovering possible gender differences in effects sug-
gest that the sizes of effects seem to be remarkably con-
stant for both sexes in the sample, with the exception of
cognitive ability and stress. Since previous research in
personality psychology suggests that there are consider-
able gender differences in Big Five personality traits,®>
this similarity of effects is an unexpected finding.

Limitations and Recommendations
For all results presented in this study, readers should remem-
ber that lack of statistical power due to the relatively small
sample size (n = 138) is likely responsible for the finding that
there are relatively few statistically significant estimated
coefficients. Therefore, avenues for further research on the
topic might include the use of preferably larger, and also non-
college student subject pools. Also, and similarly to much
previous research, all results presented in this study report
current correlations and not predictions of future probabil-
ities of adapting lifestyles. Longitudinal study designs might
overcome this limitation.

As for policy implications, results from this explora-
tory study seem to suggest that there is a potential of using
preference parameters in order to identify individuals at
risk of engaging in unhealthy lifestyles, but more research
is clearly needed in order to confirm those preliminary
findings.
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