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Conscientiousness and Health-Related Behaviors: A Meta-Analysis of the

Leading Behavioral Contributors to Mortality

Tim Bogg and Brent W. Roberts
University of Illinois at Urbana—Champaign

Previous research has established conscientiousness as a predictor of longevity (H. S. Friedman et al.,
1993; L. R. Martin & H. S. Friedman, 2000). To better understand this relationship, the authors conducted
a meta-analysis of conscientiousness-related traits and the leading behavioral contributors to mortality in
the United States (tobacco use, diet and activity patterns, excessive alcohol use, violence, risky sexual
behavior, risky driving, suicide, and drug use). Data sources were located by combining
conscientiousness-related terms and relevant health-related behavior terms in database searches as well
as by retrieving dissertations and requesting unpublished data from electronic mailing lists. The resulting
database contained 194 studies that were quantitatively synthesized. Results showed that
conscientiousness-related traits were negatively related to all risky health-related behaviors and posi-
tively related to all beneficial health-related behaviors. This study demonstrates the importance of
conscientiousness’ contribution to the health process through its relationship to health-related behaviors.

Conscientiousness refers to individual differences in the propen-
sity to follow socially prescribed norms for impulse control, to be
task- and goal-directed, to be planful, to delay gratification, and to
follow norms and rules (John & Srivastava, 1999). Despite being
identified as a potentially important health-related trait (Friedman,
2000; Roberts & Bogg, 2004), the scope and importance of the
relationship between conscientiousness and the health process has
not been fully explored. For example, in a longitudinal study of
childhood conscientiousness and longevity using data from the
Terman Life Cycle Study of gifted children, Friedman et al. (1993)
found an effect larger in magnitude than the effects of chemother-
apy on breast cancer survival and coronary bypass surgery on
S-year survival (Meyer et al., 2001).

The relationship between conscientiousness and the health pro-
cess has been overshadowed, in part because much more research
attention has been focused on the health implications of other
personality dimensions, such as hostility, depression, and neurot-
icism (e.g., Brandon & Loftin, 1991; Camatta & Nagoshi, 1995;
Friedman, Tucker, & Reise, 1995; Kirkcaldy & Furnham, 1991;
Potgieter & Venter, 1995; Walter, Nagoshi, Muntaner, & Haert-
zen, 1990). Conscientiousness faces the additional obstacle of only
recently being identified as an independent domain, given the
advent of the Big Five Taxonomy of traits (Goldberg, 1993). The
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Big Five Taxonomy organizes personality traits into five broad
domains: Extraversion, Agreeableness, Conscientiousness, Emo-
tional Stability, and Openness to Experience (or, Intellect; see
Goldberg, 1993). Because of their relative newness, traits from the
Big Five Taxonomy have only recently been the focus of empirical
research linking them to health-related behaviors (e.g., Anderson
& McLean, 1997; Arthur & Graziano, 1996; Hampson, Andrews,
Barckley, Lichtenstein, & Lee, 2000).

This is not to say that traits related to the domain of Conscien-
tiousness have been ignored in previous research. In fact, the
opposite is true. Many studies have explored the relationships
between personality traits and health behaviors using measures of
personality that predate the Big Five Taxonomy. These personality
inventories typically contain personality scales that tap into the Big
Five, including Conscientiousness (P. T. Costa, Busch, Zonder-
man, & McCrae, 1986; P. T. Costa & McCrae, 1985, 1988;
McCrae, Costa, & Busch, 1986; McCrae, Costa, & Piedmont,
1993; Piedmont, McCrae, & Costa, 1991). One unexplored possi-
bility is to use the links between Conscientiousness and older
measures of personality to classify various scales into the domain
of Conscientiousness (Goldberg, 1999). Subsequently, research
findings showing the relationship between conscientiousness-
related traits and health-related behaviors can be extracted.

The goal of the present study is to use the known relationships
between personality measures and the Big Five domain of Con-
scientiousness to organize and synthesize previous research link-
ing conscientiousness-related traits to health. Specifically, we use
meta-analytic techniques to estimate the relationship of
conscientiousness-related traits and behaviors that are among the
leading contributors to poor health and mortality (McGinnis &
Foege, 1993). Meta-analytic methods have a number of advan-
tages over primary data collection. In the present study, the
greatest benefit was derived from the incorporation of accumu-
lated insights from years of trait research, which allowed for the
coherent synthesis of studies using pre-five-factor measures of
conscientiousness-related traits.
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In the following sections, we review the role of conscientious-
ness in the health process, including relevant theories and models,
the known links between conscientiousness and health behaviors,
and the design and scope of the present study.

The Role of Conscientiousness in the Health Process

There is little in terms of explicit theory or modeling that
attempts to explain the mechanisms or systems that tie conscien-
tiousness to the health process. This is not surprising, considering
how conscientiousness has only recently been identified as a likely
contributor to important health outcomes (Friedman, 2000; Rob-
erts & Bogg, 2004). However, in spite of the lack of a testable
health model that explicitly requires the inclusion of conscien-
tiousness, a number of researchers have created models that can
accommodate conscientiousness and other personality constructs.

Specifically, the health process model put forth by Adler and
Matthews (1994) provides a conceptual framework for understand-
ing the relations between individual dispositions (i.e., personality),
social environmental factors (e.g., socioeconomic status, family
structure), health-related behaviors, psychophysiological mecha-
nisms (e.g., cardiovascular reactivity), and disease. According to
the model, personality traits act on health outcomes through their
action on social environmental factors, health-related behaviors,
and psychophysiological mechanisms. To our knowledge,
conscientiousness-related traits have been linked to social envi-
ronmental factors, such as marriage and work (e.g., Roberts &
Bogg, 2004; Roberts, Caspi, & Moffitt, 2003), and to health
behaviors but not directly to psychophysiological mechanisms.

Using data from the Mills Longitudinal Study of Women, Rob-
erts and Bogg (2004) found that social responsibility (a facet of
conscientiousness) at age 21 predicted the social environmental
factors of divorce (negatively) and number of children (posi-
tively), and the health-related behaviors of marijuana and to-
bacco use (negatively), 20 and 30 years later. In a longitudinal
study of work-related outcomes, Roberts, Caspi, and Moffitt
(2003) found that constraint (a facet of conscientiousness) at age
18 positively predicted measures of occupational attainment, work
satisfaction, work involvement, and financial security at age 26.
Conscientiousness-related traits have been shown to be related to
additional social environmental factors that contribute to positive
health outcomes, such as high socioeconomic status (Judge, Hig-
gins, Thoresen, & Barrick, 1999), marital stability (Cramer, 1993;
Kelly & Conley, 1987), and greater religiosity (MacDonald, 2000).

Although there is a paucity of evidence linking conscientious-
ness and psychophysiological mechanisms, conscientiousness-
related traits—in particular, disinhibition and impulsivity—have
been linked to a variety of biological factors, including cortical
arousal, neurotransmitter activity, testosterone, and gene expres-
sion (Zuckerman, 2003). Research has shown relations between a
number of these biological factors and drug use, sexual activity,
and violence, suggesting a psychobiological route to these health-
related behaviors—a route that is not explicitly accounted for in
the health process model proposed by Adler and Matthews (1994).

Initial evidence also suggests that conscientiousness’ effect on
health-related behaviors may be unaffected by other cognitive
measures. In a test of the theory of planned behavior and its
relation to the Big Five in the prediction of exercise, Conner and
Abraham (2001) found Conscientiousness’ prospective relation to

exercise behavior to be unmediated by behavioral intentions, con-
trol, attitudes, norms, anticipated affective reaction, and the other
Big Five domains.

For the purposes of this meta-analytic review, the scope of
investigation only covers the relations between conscientiousness-
related traits (individual dispositions) and health-related behaviors.
Social environmental, psychobiological, and other cognitive fac-
tors, although important, are not among the points of emphasis
here.

Health-related behaviors are now considered the primary factors
contributing to poor health outcomes, such as cardiovascular dis-
ease and cancer (McGinnis & Foege, 1993). In the United States,
the leading behavioral contributors to mortality are tobacco use,
diet and level of physical activity, excessive alcohol use, shootings
(divided into violence and suicide for the purposes of this inves-
tigation; see Method section), risky sexual behavior, risky driving
and vehicular accidents, and illicit drug use (McGinnis & Foege,
1993). These behaviors are relevant to health and longevity
through their relations to cardiovascular disease, cancer, AIDS,
and accidental deaths. For example, findings from the Cardiovas-
cular Health Study have shown that when assessed at a 7-year
follow-up, the healthy subjects among the 5,888 participants age
65 and older were those who did not smoke, had a lower waist
circumference, and exercised (Burke et al., 2001).

Two theoretical perspectives are useful in providing an account
of the interplay between these important health-related behaviors
and conscientiousness-related traits. The first, put forth by Clark
and Watson (1999) in their “Big Three” framework (extraversion/
positive emotionality, neuroticism/negative emotionality, and dis-
inhibition vs. constraint), provides insights into the types of be-
haviors associated with the temperament factor of disinhibition
versus constraint. Clark and Watson (1999) argued that

disinhibited individuals are impulsive and somewhat reckless and are
oriented primarily toward the feelings and sensations of the immediate
moment; conversely, constrained individuals plan carefully, avoid risk
or danger, and are controlled more strongly by the longer-term im-
plications of their behavior. (p. 403)

Clearly, disinhibition overlaps with a lack of conscientiousness
and can be assumed to reflect the temperamental core of this trait
domain. Therefore, to the extent that disinhibition—constraint is
linked to health behaviors, we can assume that conscientiousness
will be as well. This leads to straightforward hypotheses about the
relationship of conscientiousness-related traits to the health
process.

First, individuals low in constraint should be more likely to
engage in behaviors, such as alcohol use, drug use, inactivity, risky
sex, risky driving, suicide, tobacco use, violence, and unhealthy
eating, that have immediately gratifying effects or are character-
ized by a disregard for future consequences. Second, and in rela-
tion to the health process more broadly, individuals who are high
in constraint should experience more health-protective benefits as
a result of being more careful, less risky, and more concerned with
the accumulated effects of their behaviors (e.g., diet and exercise).

The trait of impulse control, or self-control (often measured by
disinhibition, impulsiveness, and control scales; see Table 1)—
whose definition maps almost directly onto the Big Three domain
of disinhibition versus constraint—has been linked to lower to-
bacco consumption (Clark & Watson, 1999; Watson & Clark,
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1993), lower drug and alcohol use (Caspi et al., 1997; Clark &
Watson, 1999; Cooper, Agocha, Sheldon, 2000; Shedler & Block,
1990; Sher & Trull, 1994; Watson & Clark, 1993), lower rates of
violent and criminal activity (Caspi et al., 1997; Halperin et al.,
1995; Krueger et al., 1994; Luengo, Otero, Carillo-de-la-Pena, &
Miron, 1994; Spence, Losoff, & Robbins, 1991), decreased like-
lihood to consider and attempt to commit suicide (Apter, Plutchik,
& van Praag, 1993; Horesh, Gothelf, Ofek, Weizman, & Apter,
1999), less risky sexual and driving behavior (Caspi et al., 1997;
Clark & Watson, 1999; Cooper et al., 2000; N. G. Martin &
Boomsma, 1989; H. R. White & Johnson, 1988), and fewer prob-
lems with obesity (Chalmers, Bowyer, & Olenick, 1990). With the
exception of activity level, the health-related behaviors investi-
gated in these studies require some degree of restraint to avoid the
behavior. Therefore, we would expect the self-control (i.e., con-
straint) facet of conscientiousness to be a strong predictor of
excessive alcohol use, drug use, risky sex, risky driving, suicide,
violence, tobacco use, and unhealthy eating.

The second perspective on the relationships between
conscientiousness-related traits and health-related behaviors
comes from problem-behavior theory (Donovan, Jessor, & Costa,
1991; Jessor, Chase, & Donovan, 1980). In problem-behavior
theory, health-related behaviors are accounted for by the interac-
tion of three systems: the personality system, the perceived envi-
ronment system, and the behavior system. Underlying all three
systems is a dimension of conventionality—unconventionality—
“an orientation toward, commitment to, and involvement in the
prevailing values, standards of behavior, and established institu-
tions” (Donovan et al., 1991, p. 52). This definition, and the theory
itself, is related to, in part, several aspects of Conscientiousness,
such as the propensities to uphold social norms and traditions (i.e.,
traditionalism), avoid trouble, and not let others down (i.e.,
responsibility).

Empirical research based on problem-behavior theory supports
the hypothesis that the personality component of conventionality—
unconventionality plays an important role in determining health-
related behaviors. For example, conventional adolescents were
more likely to adopt more health-promoting behaviors, such as
exercising regularly, using seat belts, and eating healthier food
(Donovan et al., 1991). In other words, to the extent individuals are
more conventional, they should exhibit less involvement in non-
normative health-degrading behaviors and more involvement or
adherence to health-maintaining and health-promoting behaviors.

Responsibility (avoiding trouble, being reliable) is the
conscientiousness-related trait that is most closely associated with
problem-behavior theory that has received the most empirical
attention in relation to health-related behaviors. Research focusing
on the responsibility facet of conscientiousness (often measured by
the Psychoticism Scale of the Eysenck Personality Questionnaire)
has shown that it is associated with lower tobacco and alcohol
consumption (Tucker et al., 1995), less suicidal ideation and sui-
cidal behavior (Lolas, Gomez, & Suarez, 1991), and better exer-
cise habits (Arai & Hisamichi, 1998; Hogan, 1989). We expected
responsibility to show strong relations to excessive alcohol use,
drug use, risky sex, risky driving, suicide, violence, and tobacco
use. Responsibility’s relation to activity and unhealthy eating
might be attenuated by the less socially deviant nature of engage-
ment in the health-degrading components of those behaviors. For

example, there is a greater stigma attached to smoking in a res-
taurant than eating a cheeseburger in one.

Though the two perspectives outlined above provide indications
as to how conscientiousness and health-related behaviors are as-
sociated, it is necessary to address the extent to which traits
subsumed under these models fit the domain of Conscientiousness
and whether there are other aspects of Conscientiousness not
identified in these models. Recent research of interest confirms
that the personality traits of self-control, conventionality, and
responsibility do belong to the domain of Conscientiousness and
that additional traits complete the domain.

Specifically, Roberts, Chernyshenko, Stark, and Goldberg
(2004) factor analyzed scales from seven different personality
inventories thought to tap into conscientiousness. They identified
36 measures of conscientiousness that were best subsumed by six
factors: Self-Control, Traditionalism (conventionality), Responsi-
bility, Industriousness, Order, and Virtue. Self-control is defined as
the propensity to inhibit impulsive thoughts, feelings, and behav-
iors; traditionalism refers to characteristic levels of conventional-
ity and norm adherence; responsibility is defined as reliability and
socialization; industriousness refers to characteristic levels of
achievement and persistence; order refers to being organized,
efficient, and regimented; and virtue is defined by an adherence to
a strong moral grounding. The facets of self-control, traditional-
ism, and responsibility correspond closely to the traits identified in
both Clark and Watson’s (1999) Big Three framework and
problem-behavior theory.

This comprehensive mapping of the structure of Conscientious-
ness also adds the traits of order, industriousness, and virtue as
potential predictors of health-related behaviors. Order (which is
captured by a number of five-factor scales of Conscientiousness,
i.e., Abridged Big Five-Dimensional Circumplex) has been shown
to be negatively related to alcohol consumption (Cook, Young,
Taylor, & Bedford, 1998) and risky driving (Arthur & Graziano,
1996; Booth-Kewley & Vickers, 1994) and to be positively related
to good diet and exercise behaviors (Booth-Kewley & Vickers,
1994). We were unable to locate a comprehensive investigation of
the magnitude of the relationships between industriousness and
virtue and the health-related behaviors discussed above.

On the basis of theory and empirical research, we expected at
least four domains of Conscientiousness—Order, Responsibility,
Traditionalism, and Self-Control—to be negatively related to most
risky health behaviors and positively related to most positive
health behaviors, with the Big Three framework and problem-
behavior theory indicating stronger relations for Self-Control, Re-
sponsibility, and Traditionalism than for Order. In addition to
providing more refined estimates of the relationships between
Order, Self-Control, Traditionalism, and Responsibility and
health-related behaviors, we also investigate the other domains of
the factor structure of Conscientiousness measures—Industrious-
ness and Virtue—and their relevance to health-related behaviors
(Roberts, Chernyshenko, et al., 2004).

The Need for a Meta-Analytic Approach

A meta-analysis of the relationship between conscientiousness
and the health-related behaviors serves several purposes. First, it
integrates voluminous research that has not been synthesized to
date. Most previous research linking conscientiousness-related
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traits to health-related behaviors has focused on predicting a single
behavior, such as tobacco consumption. Although focusing on one
behavior can be fruitful, it limits one’s understanding of the scope
of the effect of conscientiousness across the family of health-
related behaviors. Clearly, avoiding most, if not all, of the risky
health-related behaviors described above denotes some level of
conscientiousness. Unlike previous research, which has ignored
the commonalities across health behaviors (cf. Cooper, Wood,
Orcutt, & Albino, 2003), we test the relationship between
conscientiousness-related traits and all of the leading behavioral
risk factors related to poor health outcomes.

Much of the research linking conscientiousness to health behav-
iors is found in journals dedicated to studying specific behaviors,
such as tobacco smoking, accident prevention, excessive alcohol
consumption, and diet and exercise. To date, findings across
conscientiousness-related traits or across the identified behaviors
have not been examined to determine how pervasive the influence
of conscientiousness-related traits is across the leading behavioral
contributors to mortality. Therefore, the effect of conscientious-
ness on the health process remains hidden in topical journals that
appeal to researchers dedicated to understanding the predictors of
specific health behaviors. The present meta-analysis brings to-
gether studies from diverse areas of research to systematically
determine the influence of conscientiousness on the health process.
A meta-analysis also can provide more certain information about
the size of the relationship between conscientiousness and health-
related behaviors. It should be noted however, that the dominant
type of assessment used in addressing these research questions has
been self-report. This necessarily puts some interpretive limits on
the estimates derived from the analyses.

In addition to examining the average effect within each health-
related behavior, we test whether facet of conscientiousness and
type of measurement outcome moderate the relationship between
conscientiousness and health-related behaviors. As was described
above, different facets of conscientiousness (as measured by dif-
ferent personality scales) should have different levels of predictive
validity. We test for variations in predictive validity by coding
each study’s personality scale(s) according to Roberts, Chernysh-
enko, et al.”s (2004) six-factor structure of Conscientiousness.

Many of the health behaviors identified above are often rated in
terms of frequency, amount, or other variations in the enactment of
the behavior. For example, risky sexual behaviors are often mea-
sured with items designed to assess condom use, the number of
sexual partners over a certain period of time, as well as various
risky sexual acts (e.g., intercourse with an intravenous drug user).
For each health-related behavior, we code subcategories based on
similar measurement outcomes. Although these analyses are ex-
ploratory, they may provide a preliminary understanding of the
relative efficacy of various modes of health-related behavior
assessment.

We also test whether the sample characteristic of age moderates
the relationships, with the prediction that the relationships should
be smaller in older samples. We test the effect of age because
research has shown conscientiousness-related traits increase with
age, even in adulthood (Helson & Kwan, 2000), whereas engage-
ment in risky health behaviors decreases with age (Roberts &
Bogg, 2004). This developmental combination may skew the dis-
tribution of both predictor and outcome, making it likely to find
smaller relationships in older samples.

Method

Literature Search

The literature was initially searched via PsycINFO and PubMed online
databases by combining conscientiousness-related terms and terms related
to the behaviors described above. Specifically, the terms of conscientious-
ness, impulse control, impulsivity, self-control, psychoticism, and disinhi-
bition were chosen for their prevalence among the taxonomy of traits
related to conscientiousness measured by researchers. In addition, to try to
capture more studies that fit into the factor structure identified by Roberts,
Chernyshenko, et al. (2004), searches were conducted using the names of
personality inventories and their relevant subscales. These included the 16
Personality Factor Questionnaire, the Adjective Checklist, the Big Five
Inventory, the Bentler Psychological Inventory, the California Psycholog-
ical Inventory, the California Q-set, the Eysenck Personality Inventory and
the Eysenck Personality Questionnaire, the Hogan Personality Inventory,
the Jackson Personality Inventory, the Karolinska Scale of Personality, the
Minnesota Multiphasic Personality Inventory, the Multidimensional Per-
sonality Questionnaire, the NEO, the Personality Research Form, the
Sensation-Seeking Scale, and the Tridimensional Personality Question-
naire. The terms chosen for the leading behavioral contributors of mortal-
ity—as derived by McGinnis and Foege (1993)—were as follows: for
tobacco use, fobacco, smoking; for unhealthy eating, eating, obesity, diet;
for activity, exercise, physical activity, fitness; for excessive alcohol use,
alcohol, alcohol use, alcohol abuse; for firearms-related deaths, violence,
suicide, murder, homicide, as indicators of firearms-related deaths; for
risky sexual behavior, sex, risky sex; for driving, driving, risky driving; and
for drug use, drug, drug use, drug abuse, substance use, substance abuse.
Additional searches were conducted for dissertations using the same search
strings. Once an initial body of literature was identified on the basis of the
inclusion criteria, searches then were conducted using the reference lists
from relevant articles. In addition, searches were performed on the names
of authors from relevant articles. Requests also were made of personality
and health psychology electronic mailing lists for unpublished data.

As mentioned previously, the lack of firearms-specific research required
that we divide that category into suicide and violence categories. This split
is justified by research showing that suicide makes up more than half of
deaths attributed to firearms and that homicide—a clear indicator of violent
behavior— constitutes nearly half of deaths related to firearms (McGinnis
& Foege, 1993). As is discussed later in the description of moderator
analyses, several studies in the violence domain were divided further into
subcategories, including “aggressive delinquent acts,” a behavioral domain
not commonly grouped with health-related behaviors. Studies in this sub-
category were included and analyzed on the basis of the findings of recent
research showing delinquency among adolescents to have a largely unme-
diated relation (controlling for health-related behaviors and demographic
factors) to general health status, somatic complaints (e.g., shortness of
breath), and chronic conditions (e.g., asthma; Junger, Stroebe, & van der
Laan, 2001).

The final body of literature for the study, displayed in Table 2, was
composed of 194 studies, with 26 studies (13%) published in 2000 or later,
120 studies (62%) published in 1990-1999, 32 studies (16%) published in
1980-1989, 15 studies (8%) published in 1970-1979, zero studies pub-
lished in 1960-1969, and one study (< 1%) published in 1950-1959.
Twenty studies (10%) were either dissertations or unpublished studies.

An article was included if it provided (a) a relevant facet of conscien-
tiousness as described above; (b) a measurable health-related behavior
(e.g., frequency or quantity of behavior or, at the very least, presence of the
behavior, not attitudes, values, or predispositions); (c) data presented in the
form of correlations, # tests, comparable means with standard deviations, d
values, or other convertible statistics; (d) an N for the sample used for the

(text continues on page 906)
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statistic; (e) age data; and (f) in the case of quasi-experimental designs (not
unusual in alcohol, tobacco, and drug research), a control subsample.

Of the 194 studies analyzed, 124 provided correlational data, 65 pro-
vided means and standard deviations that were transformed into correla-
tions, and 5 provided other statistics that required transformation (i.e., ¢
tests). Ten studies used longitudinal designs in which behavioral outcomes
were predicted from prior personality ratings. Sixty-nine studies used
quasi-experimental designs, comparing a group of nonusers or controls to
a group of users or enactors of the behavior. Twenty-three studies used
diagnoses, inpatient status, or other clinical distinctions for part of the
sample.

Effect (r)®

—-.32

—-.29
Multidimensional

Eysenck Personality Questionnaire; Eysenck IVE

Study Moderators

We coded the studies on the basis of the system of Conscientiousness
described below (Roberts, Chernyshenko, et al., 2004). In addition, each
study was coded for its measurement outcome (described below), age
(below age 30, above age 30), and statistical method used to derive the data
(e.g., derived from means and standard deviations, ¢ tests). We calculated
agreement for the type of Conscientiousness trait (see below). Because of
the redundant and self-evident nature of the behavioral measures, it was
only necessary to calculate the reliability ratings for the conscientiousness-
related traits. As such, only Tim Bogg coded the measurement outcomes
associated with each health-related behavior. For age, each study was
coded (again, by one rater) below or above age 30 on the basis of the age
at which the health-related behavior was assessed. Because the vast ma-
jority of studies were cross-sectional in design, the coded age was typically
the same age as when the corresponding personality measure was
administered.

Conscientiousness-related personality scales. To test whether certain
types of conscientiousness measures affected the relationship between
conscientiousness and health behaviors, we used a recent analysis of
conscientiousness-related personality scales (Roberts, Chernyshenko, et
al., 2004). In this study, 36 scales from seven different personality inven-
tories thought to tap into conscientiousness were factor analyzed, resulting
in six factors: Order, Self-Control, Responsibility, Industriousness, Tradi-
tionalism, and Virtue. We used these six factors as the basis for organizing
and categorizing existing personality scales into different facets of consci-
entiousness. For the scales analyzed in Roberts, Chernyshenko, et al.
(2004), this consisted of simply coding these scales according to the results
of the factor analysis. For additional scales not examined by Roberts,
Chernyshenko, et al. (2004), we used descriptions of the measures and
known empirical correlations to categorize the scales into one of the six
domains of Conscientiousness. Table 1 provides an overview of how major
personality measures and inventories were coded for each of the six
Conscientiousness facets in the present study.

In addition to those inventories described in Table 1, measures coded for
Industriousness included various achievement, concentration, discipline,
laziness, purpose, and self-driving scales. For Order, additional measures
included conscientiousness (as indicated by the factor structure derived by
Roberts, Chernyshenko, et al., 2004, in which general trait measures of
Conscientiousness loaded on Order), order, rigidity, and inattention scales.
For Responsibility, additional measures included sociopathy and social
conformity scales. For Self-Control, additional measures included impul-
sivity, impulsiveness, inhibition, and control scales. For Traditionalism,
additional measures included conventionality, conformity, rebelliousness,
and tolerance of deviance scales. No additional measures were coded for
Virtue.

Reliability of ratings for the codings of Conscientiousness was checked
via intraclass correlation and was found to be quite high (r = .89). All
remaining discrepancies were resolved through discussion.

Activity.  For activity, the various measures were coded into two cate-
gories: frequency and quantity of exercise (63%) and fitness level (37%).
The frequency and quantity of exercise category was represented by

Hogan Personality Inventory; 16 PF = 16 Personality

Behavioral measure

offenses, such as car theft and breaking and entering

Prevalence of attacking someone with the idea of seriously hurting
or killing someone in the past 12 months

Deliquency: from stealing money from mother’s purse to serious
Karolinska Scale of Personality; EPQ

Diagnostic and Statistical Manual of Mental Disorders (3rd ed., rev.; American Psychiatric Association,

NEO-Personality Inventory—Revised; GTS = General Temperament Survey; NEO-PI = NEO-Personality

Tridimensional Personality Questionnaire; BIS-11 = Barratt Impulsivity Scale—11; BASIS-32 = Behavior and Symptom Identification Scale-32; WAI = Weinberger Adjustment

Health Behavior Checklist; BSQ/MCTQ

Barratt Impulsivity Scale—10.
 The average effect for all measures within a behavioral domain for a specific study.

Violence (continued)

Diagnostic and Statistical Manual of Mental Disorders (4th ed.; American Psychiatric Association, 1994); EPI = Eysenck

Conscientiousness measure
Body Shape Questionnaire/Middle Childhood Temperament Questionnaire; EDI = Eating Disorder Inventory; JPI = Jackson Personality

Beck Depression Inventory; BIS-10

California Child Q-set: Ego undercontrol

Eysenck Impulsivity Scale
Teacher-Rated Impulsivity Scale
Psychopathic State Inventory: Impulsivity

Nd
401
625
Adjective Checklist; CPI = California Psychological Inventory; KSP

Year

1994
1997
Eysenck Personality Questionnaire—Revised; BFI = Big Five Inventory; NEO-FFI = NEO-Five-Factor Inventory; HPI

EPQ-R
Factor Questionnaire; BRFSS = Behavioral Risk Factor Surveillance System; MMPI = Minnesota Multiphasic Personality Inventory; DPI = Dutch Personality Inventory; MPQ

Personality Questionnaire; ACL

1987); EASI-III = Emotionality, Activity, Sociability, and Impulsivity—III; NEO-PI-R

Inventory; TPQ

Personality Inventory; ARCMS = Addiction Research Center Maturation Scale; DSM—III-R
Inventory; HBC

# Total sample size for all measures within a behavioral domain for a specific study.

Eysenck Impulsiveness, Venturesomeness, and Empathy Scales; DSM-IV

Inventory; PRF = Personality Research Form; BDI

Table 2 (continued)
Author(s)

J. L. White et al.

Zhang et al.

Note.
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measurement outcomes such as fast walking for 20 min per week, jogging
for 20 min per week, and exercising five or more times in a week. Fitness
level was represented by measurement outcomes such as muscular
strength, endurance, and cardiovascular responses (e.g., maximal oxygen
consumption).

Excessive alcohol use. For excessive alcohol use, the measures were
coded into two categories: heavy drinking (46%) and quantity and fre-
quency of consumption (54%). Heavy drinking was represented by mea-
surement outcomes such as DSM—IV (American Psychiatric Association,
1994) alcohol diagnosis, problem drinking (e.g., alcoholism, impairment,
increased tolerance), and the frequency of consuming more than five drinks
in a sitting. Quantity and frequency of consumption was represented by
measurement outcomes such as the number of drinks consumed in a typical
day, use of alcohol in past 4 weeks, and the frequency of alcohol use in the
past year.

Drug use. Drug use was coded into two primary categories: marijuana
use (31%) and opiate/heroin use (9%). The remainder of the drug use
domain was coded as polysubstance use (reflecting measures that did not
readily discriminate between various types of drugs). Marijuana use was
represented by measurement outcomes such as being given a DSM-III-R
(American Psychiatric Association, 1987) 12-month marijuana use diag-
nosis, marijuana use in the past 4 weeks, and frequency of cannabis use in
the past 12 months. Opiate/heroin use was represented by measurement
outcomes such as lifetime occurrence of opioid use, opiate addiction, and
frequency of heroin use over the past year.

Unhealthy eating.  For unhealthy eating, the measures were coded into
two categories: food selection (21%) and obesity, weight, and mass (79%).
Food selection was represented by measurement outcomes such as health-
ful food preferences (i.e., low sodium content, less saturated fat, or more
complex carbohydrates). Obesity, weight, and mass was represented by
measurement outcomes such as a body mass index greater than 25 kg/m?,
being at least 20% overweight according to Metropolitan Insurance Com-
pany norms, and maintaining a desirable weight (i.e., between 90% and
130% of ideal weight).

Risky driving. For risky driving, the outcomes were coded into two
categories: drunk driving/riding (46%) and speeding, hazardous driving,
and vehicular accidents (54%). Drunk driving/riding was represented by
measurement outcomes such as an arrest or conviction for driving while
intoxicated, frequency of drunk driving, and riding in a car with an
intoxicated driver. Speeding, hazardous driving, and vehicular accidents
was represented by measurement outcomes such as the frequency of
joyriding, drag racing, and being in two or more at-fault accidents in the
past year.

Risky sex. For risky sex, the outcomes were coded into three catego-
ries: number of partners (24%), protected (35%), and risky acts and
partners (41%). Number of partners was represented by measurement
outcomes such as the number of sexual partners in a lifetime and the
maximum number of sexual partners in a month. Protected was represented
by measurement outcomes such as never or seldom using a condom and the
use of a condom with a regular, heterosexual partner during last inter-
course. Risky acts and partners was represented by measurement outcomes
such as the frequency of group sex and having sexual relations with an
intravenous drug user.

Suicide. For suicide, the outcomes were coded into two categories:
attempted/completed (50%) and ideation and risk factors (50%). Attempt-
ed/completed was represented by measures such as the frequency of one or
more suicide attempts and completed suicide. The ideation and risk factors
category was represented by measurement outcomes such as a Suicide
Behavior Questionnaire diagnosis of current suicidal risk and overt suicidal
ideation with a definite plan to act.

Tobacco use. For tobacco use, the outcomes were coded into two
categories: smoke/not smoke (60%) and quantity and frequency (40%).
Smoke/not smoke was represented by measurement outcomes assessing
differences between smokers and nonsmokers. Quantity and frequency was

represented by measurement outcomes assessing the amount and rate of
tobacco product consumption.

Violence. For violence, the outcomes were coded into four categories:
aggressive delinquent acts (45%); conviction, detention, and incarceration
(12%); interpersonal aggression (31%); and sexual aggression (12%). The
aggressive delinquent acts category was represented by measurement out-
comes such as vandalism and property destruction. Conviction, detention,
and incarceration was represented by measurement outcomes such as a
violent crime conviction and a conviction for violence between the ages of
10 and 32. Interpersonal aggression was represented by measurement
outcomes such as fist fighting and using a weapon in an attack. Sexual
aggression was represented by measurement outcomes such as sexual
assault and forcing sexual attention.

Data Analysis

We followed the systems described by Hedges and Olkin (1985) and
Lipsey and Wilson (2001) to quantitatively synthesize the relationship
between conscientiousness-related traits and the health-related behaviors.
For all analyses, we used a fixed-effects model because we had hypothe-
sized that variability between studies could, in part, be explained by
variables used for our moderator analyses (i.e., facet of conscientiousness,
type of measurement outcome, and age above and below 30 years). Effect
sizes consisted of Fisher’s z-transformed correlation coefficients. If studies
reported effects in different metrics (e.g., ¢ tests, means), they were trans-
formed into correlation coefficients using formulas provided by Rosenthal
(1991). To establish grand mean estimates of the relationship between
conscientiousness and health-related behaviors, the z-transformed correla-
tion coefficients were weighted by the inverse of the variance. The esti-
mated average correlations were then obtained through a z-to-r transfor-
mation of the effect size estimates. Confidence intervals and tests of
heterogeneity were calculated using formulas from Hedges and Olkin.
Each behavioral domain was analyzed separately and can be considered to
have generated its own meta-analysis. All analyses were computed using a
meta-analysis software package (Biostat, 2000). In Table 2, the correlation
for each study is the average effect (r) for all measures within a behavioral
domain for that specific study.

For each of the moderators within each health-related behavior,
between-groups heterogeneity (Qp) analyses were conducted. This test is
the meta-analytic equivalent of analysis of variance. Effect sizes were
grouped by moderator (e.g., age above vs. below 30 years) within each
health-related behavior. The Qp analyses partition the overall Q statistic
(the weighted sum of squares of the individual effects sizes around the
grand mean) for each health-related behavior such that Qg represents the
weighted sum of squares of the mean effect sizes for each group around the
grand mean (Lipsey & Wilson, 2001). All between-groups health-related
behavior moderator analyses were conducted in a pairwise fashion.

In addition, for each behavioral category, we tested the likelihood of data
censoring using a trim and fill procedure, which addresses problems
associated with any form of data censoring, including publication bias
(Duval & Tweedie, 2000). The trim and fill procedure is a nonparametric
statistical technique that examines the symmetry and distribution of effect
sizes plotted by the inverse of the variance or standard error. This technique
first estimates the number of studies that may be missing because of data
censoring. Then, the trim and fill procedure calculates hypothetical effects
for potentially omitted studies and then reestimates the average effect size
and confidence intervals on the basis of the influence of studies that would
have been included in the analyses if they had been published. For effect
sizes that were predominantly in the negative direction (i.e., all domains
except activity), the program required that we first reversed the sign of all
the effects before running the trim and fill analyses.

The trim and fill procedure was performed with the DVBID library
(Biggerstaff, 2000) using the S-Plus statistical computing program. This
program generates three estimators of missing studies, L, R, and Q,. We
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used the L, estimator because it is the most robust estimator (Duval &
Tweedie, 2000).

Results

For clarity and consistency, the effects were coded so that they
represented the relationship between positive aspects of conscien-
tiousness (e.g., restraint; discipline; self-control or, the inverse of
psychoticism; disinhibition) and the health-deleterious aspects of
the behavioral categories (e.g., smoking cigarettes, drunk driving).
The exception to this rule is activity, given that no studies used
measures to assess inactivity. Therefore, results for activity should
be interpreted as representing the relationship between positive
aspects of conscientiousness and the health-promoting aspects of
the behavioral category.

Overall Relationships Between Health Behaviors and
Conscientiousness-Related Traits

Table 3 shows the average correlation, number of studies, total
sample size, 95% confidence interval, and heterogeneity statistic
for the relationship between conscientiousness and each be-
havioral domain. According to the 95% confidence intervals,
conscientiousness-related traits significantly predicted each behav-
ioral domain (i.e., zero was not included in the interval). The
largest predictive relationship found between conscientiousness-
related traits and a behavioral domain was for drug use (r = —.28),
whereas the smallest was for activity (r = .05). Correlations for the
behavioral domains of excessive alcohol use, unhealthy eating,
risky driving, risky sex, suicide, tobacco use, and violence ranged
from —.12 to —.25. Tests of heterogeneity for each behavioral
domain were significant (p < .05), indicating the appropriateness
of moderator analyses. To avoid capitalizing on chance, a more
conservative significance level (p < .01) was used for all the
moderator analyses (i.e., Op).

The trim and fill analyses (L) revealed no significant effect of
data censoring on the average correlations for each domain. None
of the confidence intervals for the behavioral categories included
Zero.

Table 3

Relationships Between Health Behaviors and
Conscientiousness-Related Traits Moderated by Facet of
Conscientiousness

We expected the six facets of conscientiousness to show vari-
ability in their relations to the health behavior domains. Table 4
shows the average correlation for each of the six factors of Con-
scientiousness and each behavioral domain. Subscripts accompany
each effect size to indicate significant differences (p < .01) based
on paired between-groups heterogeneity analyses of variance.

In line with our hypotheses, Self-Control and Traditionalism
were the most consistent predictors of health behaviors. The do-
mains of Responsibility and Virtue also were consistent predictors
of most of the health-related behaviors for which they were coded.
The domain of Responsibility was the most variable: Responsibil-
ity was tied for strongest predictor of suicide (r = —.25) and
violence (r = —.26), was the second strongest predictor of drug
use (r = —.32), yet was one of the weakest predictors of activity
(r = .03).

Industriousness and Order generally showed smaller predictive
relations to the health-related behaviors, with the notable exception
of the stronger relationship between Industriousness and activity
(r = .18). The effect sizes for Industriousness ranged from —.06 to
—.22, and the effect sizes for Order ranged in magnitude from .01
to —.22. As we expected, these trait domains tended to show lower
levels of predictive validity than the other four factors.

Relationships Between Health Behaviors and
Conscientiousness-Related Traits Moderated by
Measurement Outcome

Each health behavior was assessed using a variety of methods
and measures. The second moderator we considered was the type
of measurement outcome used to assess the behavior. Table 5
shows the average correlation, number of samples, total sample
size, and 95% confidence interval for the measurement outcomes
associated with each behavioral domain. The relationship between
conscientiousness and health behaviors was moderated by type of
outcome in seven health behavior domains: activity, excessive
alcohol use, drug use, unhealthy eating, risky driving, suicide, and
violence.

Average Correlations for Conscientiousness-Related Traits and Health-Related Behaviors, With
Number of Studies, Ns for Sample, 95% Confidence Intervals (Cls), and Q Statistics

95% CI
No. of
Health behavior r studies N Lower Upper 0
Activity .05 17 24,259 .04 .07 136.80
Excessive alcohol use —-.25 65 32,137 -.25 —.24 1,109.89
Drug use —.28 44 36,573 —.29 -.27 662.21
Unhealthy eating —.13 14 6,356 —.16 —.11 126.78
Risky driving -.25 21 10,171 —.27 —.24 422.63
Risky sex —.13 25 12,410 —.15 —.11 76.75
Suicide —.12 19 6,087 —.14 —.09 123.47
Tobacco use —.14 46 46,725 —.15 —-.13 352.83
Violence -.25 25 10,277 —.26 —.24 119.22

Note. All tests for heterogeneity were significant at p < .05.
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Average Correlations for Conscientiousness-Related Traits and Health-Related Behaviors by

Facet of Conscientiousness

Facet of Conscientiousness

Health behavior Industriousness  Order  Responsibility ~ Self-Control — Traditionalism  Virtue
Activity A8, 08, .03, 07y .23, —
Excessive alcohol use —.08,4 —.15, —.18, —.29, —.21 —25,4
Drug use —.12, —.14, —.32, —.24, —.35, —.25,
Unhealthy eating —-.22, O1,F —.05, —.08,F —.25, —
Risky driving —.10, —.11. —.16, —.25, —.34, —.13,
Risky sex —.13,4 —.08, A2, —.15, .09, —
Suicide — =22, —.25, —.10, — —
Tobacco use —.21, —.11, —.12, —.21, — —
Violence —.14, —.14, —.26, —.26, —.16, —.28,
Note. A dash indicates the factor was not coded or the coefficient was derived from one sample. Correlations

with different subscripts differ significantly at p < .01, based on paired between-groups heterogeneity analyses

of variance.
t Confidence interval includes zero.

The smallest overall relationship between conscientiousness
and health behaviors was for activity level. As can be seen in
Table 5, the type of measurement outcome moderated this effect
(Qp = 6.12, p < .01). In this case, studies that assessed activity
level through self-report questions concerning how much and
how often a person exercised were largely unrelated to consci-
entiousness (r = .05). In contrast, studies that focused on
fitness level assessed as strength, endurance, and flexibility,

had effect sizes more consistent with the other health-behavior
domains (r = .13).

The second domain that showed a significant moderator effect
by outcome was excessive alcohol use. Conscientiousness-related
traits predicted the frequency and quantity measures better than
measures assessing clinical, socially disruptive, and other destruc-
tive drinking patterns (rs = —.27 and —.23, respectively; Oy =
26.30, p < .01).

Table 5
Average Correlations for Conscientiousness-Related Traits and Health-Related Behaviors by
Outcome
95% CI
No. of
Health behavior Outcome r samples N Lower Upper
Activity Exercise (frequency/quantity) .05, 12 23,553 .04 .06
Fitness level A3, 7 1,070 .07 .19
Excessive alcohol use Heavy drinking -.23, 35 17,338 —-25 —-22
Quantity/frequency —.27, 41 20,748 —28 —.26
Drug use Marijuana use —.33, 17 20,325 —-34 —-32
Opiate/heroin use —-.22, 5 2,189 —-25 —.18
Polysubstance use —.24, 36 20,810 —.25 —.23
Unhealthy eating Food selection —.25, 3 2,850 —28 —.23
Obesity/weight/mass —.02,} 11 3,506 —.06 .01
Risky driving Drunk driving/riding —.28, 11 6,298 —30 —.26
Speeding/hazardous driving/accidents —.25, 13 5,625 —26 —.22
Risky sex Number of partners —.15 8 3324 —18 —.12
Protected —.11 12 6,975 —.13 -.09
Risky acts/partners —.15 14 6,351 —.17 —.12
Suicide Attempted/completed —.08, 11 4221  —.11 —.05
Ideation/risk factors —.20, 11 2,220 —.24 —.16
Tobacco use Smoke/not smoke -.15 29 19,252 —.16 —-.13
Quantity/frequency —.13 19 29,352 —.14 —.12
Violence Aggressive delinquent acts —.26, 15 6,057 —28 —.24
Conviction/detention/incarceration —.20, 4 3,135 -—.23 —.17
Interpersonal aggression —.26, 10 3904 —-29 —24
Sexual aggression -.17, 4 1,117 =23 —.12
Note. Correlations with different subscripts differ significantly at p < .01, based on paired between-groups

heterogeneity analyses of variance.
F Confidence interval (CI) includes zero.
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The third domain that showed a significant moderator effect was
drug wuse. Marijuana use showed stronger relations to
conscientiousness-related traits than opiate/heroin use and poly-
substance use (rs = —.33, —.22, and —.24 respectively; Ogs =
34.15 and 119.99, p < .01).

The fourth domain that showed a significant moderator effect
was unhealthy eating. In this case, conscientiousness-related traits
predicted measures assessing the selection and consumption of
unhealthy food to a greater extent than measures assessing body
mass, obesity, weight, and so forth (rs = —.25 and —.02, respec-
tively; Qg = 91.76, p < .01). The prediction of physiological
outcomes from conscientiousness-related traits is most likely com-
plicated by other factors, such as genetics and physiology, which
also account for levels of obesity.

The fifth domain, risky driving, also showed a significant mod-
erator effect by measurement outcome. Conscientiousness-related
traits predicted measures assessing drunk driving or being the
passenger in a vehicle driven by someone who was intoxicated to
a greater extent than measures assessing speeding, accident in-
volvement, or other hazardous driving behaviors (rs = —.28 and
—.25, respectively; Oy = 6.40, p < .01).

The type of measurement outcome also moderated the effect of
conscientiousness on suicide. Specifically, conscientiousness-
related traits predicted measures assessing suicidal ideation and
risk factors better than measures assessing attempted or completed
suicides (rs = —.20 and —.08, respectively; QO = 20.06, p < .01).

Finally, the effect of conscientiousness on violence was mod-
erated by type of measurement outcome. Conscientiousness-
related traits predicted measures assessing aggressive delin-
quent acts (e.g., conduct disorders, vandalism, physical threats)
better than measures assessing violent crime convictions, de-
tention, and incarceration and measures assessing date rape,

Table 6

forced sexual acts, and other sexual violence (rs = —.26, —.20,
and —.17; Qg = 10.12 and 8.94, respectively, p < .01). Similarly,
conscientiousness-related traits predicted measures assessing in-
terpersonal aggression (e.g., fighting, using a weapon in an attack)
better than measures assessing violent crime convictions, deten-
tion, and incarceration and measures assessing date rape, forced
sexual acts, and other sexual violence (rs = —.26, —.20, and —.17;
QOp = 9.87 and 9.18, respectively, p < .01).

Relationships Between Health Behaviors and
Conscientiousness-Related Traits Moderated by Age

We hypothesized that age-related trends showing increases in
conscientiousness-related traits and decreases in the enactment of
health-degrading behaviors should result in smaller predictive re-
lationships in older samples. Table 6 shows the average correla-
tion, number of samples, total sample size, and 95% confidence
interval for each behavioral domain by age above and below 30
years. We found evidence to support our hypothesis for the do-
mains of excessive alcohol use, drug use, unhealthy eating, risky
driving, and tobacco use (all Qgs > 6.64, p < .01). The same
pattern was found for activity, but in this case, the change in
magnitude indicates a drop in a health-promoting behavior. In
general, studies that relied on samples over the age of 30 reported
smaller effect sizes.

Discussion

This meta-analysis demonstrates that the personality dimension
of Conscientiousness is associated with the most important health-
related behaviors. Friedman et al. (1993) first identified conscien-
tiousness as a predictor of longevity. Subsequent follow-ups to the

Average Correlations for Conscientiousness-Related Traits and Health-Related Behaviors by Age

Below and Above 30 Years

95% CI

Health behavior Age r No. of samples N Lower Upper
Activity <30 21, 8 3,450 18 24
> 30 .03, 9 20,809 .01 .04

Excessive alcohol use <30 —.28, 42 22,175 —-.29 —.27
> 30 —.15, 23 9,962 —.17 —.13

Drug use <30 —.29, 38 32,905 -.30 —.28
> 30 —.18, 6 3,002 —.21 —.14

Unhealthy eating <30 —.18, 9 4,649 —.20 —.15
> 30 —.02,F 5 1,707 —.07 -.03

Risky driving <30 —-.27, 18 8,836 —.28 —.26
> 30 —.14, 3 1,335 —.20 —.09

Risky sex <30 —.13 23 10,873 —.15 —.11
> 30 —.12 3 1,537 —.17 —.07

Suicide <30 —.11 14 5,613 —.14 —.09
> 30 —.19 5 474 —.27 —.10

Tobacco use <30 —-.21, 30 16,794 —-.22 —.19
> 30 —.10, 16 29,931 —.11 —.09

Violence <30 —.25 22 9,604 —.25 -.23
> 30 —.32 3 673 —.38 —.26

Note. Correlations with different subscripts differ significantly at p < .01, based on paired between-groups

heterogeneity analyses of variance.
F Confidence interval (CI) includes zero.
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Terman data by Friedman and colleagues, as well as studies by
many others, have examined the relationship between facets of
conscientiousness and various health-related factors (e.g., Cooper
et al., 2000; Tucker et al., 1995). Before the present meta-analysis,
no study had examined the relationship of conscientiousness to the
set of health behaviors most strongly associated with the leading
contributors to mortality. Although not tested directly, the findings
of this study suggest the importance of investigating how consci-
entiousness is related to health outcomes through its effect on the
behaviors known to affect health and mortality.

In line with the health process model by Adler and Matthews
(1994) and the assertion by Contrada, Cather, and O’Leary (1999)
that behaviors should play a significant role in mediating the
relationship between personality and disease, this study establishes
a consistent set of relationships between conscientiousness-related
traits and health-related behaviors. Complementing research on
hostility, which is primarily related to coronary heart disease (T. Q.
Miller, Smith, Turner, Guijarro, & Hallet, 1996), and anxiety,
which is primarily related to HIV risk and drug use (Blumberg &
Dickey, 2003; Strain, 2002), conscientiousness has been shown to
be related to these domains through its effect on the behaviors
related to cardiovascular health (such as tobacco consumption,
exercise, and healthy eating), as well as through its relation to risky
sexual behaviors and illicit drug use. In addition, conscientious-
ness predicts other significant health-related contributors to mor-
tality— getting in car accidents, exhibiting violent behaviors, and
committing suicide. These latter behaviors tend to receive less
attention in the field of personality and health, though they are just
as important in contributing to mortality (McGinnis & Foege,
1993). However, unlike personality traits such as hostility and
anxiety, conscientiousness is associated with all of these health-
related behaviors. There appear to be multiple pathways for indi-
viduals lacking in conscientiousness to experience poor health
outcomes.

Moderators of the Conscientiousness—Health Behavior
Relationship

For each health-related behavior, the heterogeneity statistics
indicated the effects could vary with the inclusion of a moderator
variable. The moderator analyses assessed the type of conscien-
tiousness measure used to predict the health behaviors, the mea-
surement outcome within each health-related behavior, and age.
We found significant moderated relationships for each of these sets
of moderators.

The first set of moderator analyses revealed important distinc-
tions among the facets of conscientiousness. Because the Big Five
has only recently been developed and has not had much of an
opportunity to shape assessment practices, the typical approach to
understanding and measuring conscientiousness is to use some
unitary measure (e.g., Goldberg, 1992), which, as shown by Rob-
erts, Bogg, Walton, Chernyshenko, and Stark (2004), is best sub-
sumed under the order facet. Only recently have investigators
moved to a more deliberate and systematic assessment of consci-
entiousness to take advantage of the well-known increment in
validity that is gained by using more specific levels of measure-
ment (e.g., Ashton, 1998; Mershon & Gorsuch, 1988; Paunonen,
1998; Paunonen & Ashton, 2001). It is clear from our analyses of
the factors of Conscientiousness that increases in predictive valid-

ity can be achieved when specific facets of conscientiousness are
used rather than pooling all measures into one large domain
measure (i.e., relying on a measure of order as a proxy for the
larger domain of Conscientiousness).

As indicated by the frameworks of Clark and Watson (1999) and
Donovan et al. (1991), the facets of responsibility, self-control, and
traditionalism showed the strongest predictions across the behav-
ioral domains. The responsibility and self-control facets had al-
ready shown important relations to health behaviors. In contrast,
very few models of conscientiousness include facets related to
traditionalism (with the exception of the conventionality—
unconventionality domain put forth by Donovan et al., 1991).
Nonetheless, it appears to be among the best conscientiousness-
related predictors of risky health behaviors. We also found con-
sistent predictions (where available) for the facet of virtue, indi-
cating its likely utility in accounting for individual differences in
health-related behaviors, in spite of its absence from even the most
progressive frameworks for conscientiousness and behavior. In
contrast, we found that one facet of conscientiousness that has
shown strong predictive relations to work-related behaviors, in-
dustriousness (Hough & Ones, 2002), had lower relative relations
to health-related behaviors. It should be noted that the facet of
order accounted for some predictive validity in each behavioral
domain for which it was coded, with the exception of unhealthy
eating, but it rarely rose to the level of the other facets. This
finding is significant for researchers using shorter measures of the
Big Five, as the order facet appears to be the primary construct
assessed by these short measures of the Big Five trait of Consci-
entiousness (Roberts, Chernyshenko, et al., 2004).

The relationship between conscientiousness and health-related
behaviors was moderated by type of measurement outcome in
seven domains: activity, excessive alcohol use, drug use, unhealthy
eating, risky driving, suicide, and violence. With the exceptions of
activity level and risky driving, it appears that the effect of con-
scientiousness was lower for studies that focused on dichotomous
outcomes (e.g., diagnosis of alcoholism, committed suicide) or
complex outcomes that are most likely determined by multiple
factors (e.g., body mass index). The results for the activity domain
showed that typical self-report studies of activity level might
underestimate the relationship with conscientiousness, possibly
because of the socially desirable nature of the domain and inac-
curate reporting. In contrast, studies of fitness that assess actual
physical abilities show a larger effect size. For excessive alcohol
use, the smaller relation for the measurement outcome of heavy
drinking may be due to range restriction, as heavy drinking is
typically assessed as a dichotomous outcome (e.g., diagnosis), or
this may be due to the fact that clinical levels of drinking may be
a more complex outcome saturated by other constructs that are
comorbid with heavy drinking, such as depression (Burns & Tees-
son, 2002). Similarly, the dichotomous outcomes of attempted or
completed suicides demonstrated lower predictive validity, most
likely because the distribution of individuals is skewed toward not
attempting suicide or because of range restriction.

The pattern across type of measurement outcome reconfirms
two relatively well-known rules of assessment. Dichotomous out-
comes tend to attenuate correlations, and behaviors are typically
complex and overdetermined. Future research may benefit from
using measurement outcomes with high fidelity, restricted content,
and a continuous scale.
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Finally, as was hypothesized on the basis of trends in pre-
vious research (Helson & Kwan, 2000), we found the predic-
tive relationship between conscientiousness-related traits and
activity, excessive alcohol use, drug use, unhealthy eating,
risky driving, and tobacco use to be smaller in samples above
age 30. For the health-related behaviors that showed de-
creases with age, there may be floor and ceiling effects that
lessen the size of the relationships. If people increase in con-
scientiousness throughout the life course (Roberts, Robins,
Caspi, & Trzesniewski, 2003) and discontinue risky health
behaviors (Roberts & Bogg, 2004), then one possibility is that
the base rate for the behaviors becomes so low as to preclude a
correlation. The opposite finding for activity suggests that
activity levels and fitness decrease after age 30, a finding
that reflects evidence of declines in activity levels that begin
shortly after adolescence and continue throughout adulthood
(P. M. Barnes & Schoenborn, 2003). Overall, the results pro-
vide a rough sketch of how the relationships between health
behaviors and conscientiousness-related traits shape each other
over time.

The broader developmental picture that emerges from the age
differences in predictive validity is one of transaction between
conscientiousness and health-related behaviors. It is possible
that changes in the behaviors contribute to the changes in
conscientiousness. The acts of quitting smoking, eating well,
and diminishing one’s drug and excessive alcohol consumption
may contribute to the increases in conscientiousness found
across the life course (Roberts & Bogg, 2004). In turn, gains in
conscientiousness may contribute to decreases in risky health
behaviors.

Limitations, Implications, Conclusions

This is the most comprehensive study to date demonstrating the
importance of the personality trait domain of Conscientiousness in
the health process. Three points merit emphasis: (a) The effects of
conscientiousness-related traits were consistent across health-
related behaviors, (b) the effect sizes were as large or larger than
many other risk factors for health (Meyer et al., 2001), and (c) the
sheer amount of data synthesized provides increased confidence in
the nature of the findings. Nonetheless, the study has limitations
particular to the method of meta-analysis and to the domain
studied.

As is appropriate in any meta-analysis, we made attempts to
account for data censoring by securing as many unpublished
data sources as possible and by using statistical tools to account
for the possible effects of excluded studies. Although the trim
and fill analyses showed no significant effect of data censoring,
the small number of studies available for some of the health-
related behaviors merits some caution. In particular, the do-
mains of activity and unhealthy eating—the two most important
health-related behaviors— generated the fewest number of stud-
ies. It is clear these domains are ripe for additional primary
research concerning the magnitude of their relationship to
conscientiousness-related traits.

It also should be noted that not all of the studies used the
highest quality measures of personality or health behaviors, nor
did they use study designs that permitted the clearest infer-
ences. Almost all studies used self-reports and were cross-

sectional in nature. This is a weakness of the primary research
and, by extension, the results of the present meta-analysis. The
extent to which observer, online, or prospective studies might
replicate findings such as these is an open and important issue
for personality and health-related behavior research. Future
research should concentrate on gathering observer and experi-
ence sampling ratings (e.g., act frequency, daily diary) of per-
sonality and actual behaviors and aggregate them over time to
provide a more definitive test of the relationship between con-
scientiousness and health-related behaviors.

Finally, very few studies used a measure created to compre-
hensively assess conscientiousness, leaving the question open
as to whether more recent efforts at investigating the lower
order structure of Conscientiousness might demonstrate consis-
tent or higher levels of predictive validity across the health-
related behaviors (e.g., Roberts, Bogg, et al., 2004). Further-
more, existing measures of personality emphasize specific
aspects of conscientiousness over others. For example, in our
coding for facets of conscientiousness, it became clear that
many investigators prefer to use measures of self-control in
research pertaining to health-related behaviors. Although this
preference is a matter of professional judgment, it would appear
to be limiting—especially given our findings for the other
facets—if the goal is to understand the multiple complex rela-
tionships between various health behaviors and conscientious-
ness, let alone personality in general.

Similarly, it became clear that some of the health-related be-
haviors require more attention than others. In particular, as indi-
cated by the lower number of studies for the domains of activity,
unhealthy eating, and suicide, more research is needed linking
these health-related behaviors to conscientiousness-related traits.
Alcohol, drug, and tobacco use have received a disproportionate
amount of attention, especially in conjunction with self-control,
impulsivity, and impulse control measures. While these behavioral
domains are important to health, the others are critical to complete
understanding of health.

In spite of the limitations, the results of this study send a clear
message: Conscientiousness consistently predicts the most impor-
tant health-related behaviors. It should be noted that a comprehen-
sive analysis of the overall relations of the other five-factor di-
mensions to the health-related behaviors addressed in this study is
not currently available, leaving those relations largely unknown
and, in many cases, unexplored. The insights derived from this
study suggest the potential value of intervention programs that
focus on individuals who demonstrate a lack of conscientiousness
in conjunction with unhealthy behaviors. It also invites alternative
intervention ideas, such as targeting a broad range of
conscientiousness-related behaviors, in addition to specific health
behaviors. Although causal relations cannot be inferred from the
correlational analyses contained in this meta-analysis, it seems
reasonable to expect that if conscientiousness can be changed then
it should have an effect on the full spectrum of health behaviors.

With the advent of modern medicine, we have entered a phase
of history in which most of the primary reasons for premature
mortality have behavioral substrates. This study suggests the ob-
vious inference that if behaviors contribute to mortality, then
psychological factors, like conscientiousness, or the lack thereof,
should be among the factors associated with important health
outcomes.
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New Editor Appointed for Journal of Occupational Health Psychology

The American Psychological Association announces the appointment of Lois E. Tetrick, PhD, as
editor of Journal of Occupational Health Psychology for a 5-year term (2006-2010).

As of January 1, 2005, manuscripts should be submitted electronically via the journal’s Manuscript
Submission Portal (www.apa.org/journals/ocp.html). Authors who are unable to do so should
correspond with the editor’s office about alternatives:

Lois E. Tetrick, PhD

Incoming Editor, JOHP

George Mason University

Department of Psychology, MSN, 3F5
4400 University Drive, Fairfax, VA 22030

Manuscript submission patterns make the precise date of completion of the 2005 volume uncertain.
The current editor, Julian Barling, PhD, will receive and consider manuscripts through December
31, 2004. Should the 2005 volume be completed before that date, manuscripts will be redirected to
the new editor for consideration in the 2006 volume.




