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A B S T R A C T

Separate lines of epidemiological research suggest that individuals with high trait self-regulation (e.g. con-
scientious individuals) and individuals with higher cognitive ability (e.g. executive control/intelligence) each
tend to enjoy superior health and well-being outcomes. However, it remains largely unexplored whether these
personological and cognitive contributions to physical health are shared, independent, or interdependent. In the
current study, we examined associations between trait self-regulation, cognitive control, self-reported physical
health, and subjective well-being. A domain-general model revealed little shared variance between trait self-
regulation and cognitive control but revealed significant unique relationships between each predictor and
physical health. Results of a latent moderation analysis suggested that cognitive control moderated the con-
tribution of self-regulation to health but not subjective well-being. This moderation effect was characterized by a
strengthened relationship between trait self-regulation and health with decreases in cognitive control. Together,
our results suggest that self-regulation and cognitive control may independently contribute to health outcomes in
young adults and that self-regulation may be increasingly important for individuals lower in cognitive control.

1. Introduction

Separate lines of research suggest that individuals with a trait or-
ientation toward self-regulation (e.g. conscientiousness, self-control)
and individuals with stronger higher-order cognitive ability (e.g. in-
telligence, cognitive control) each enjoy superior health and well-being
outcomes (Batty, Deary, & Gottfredson, 2007; Deary, Weiss, & Batty,
2011; Friedman, 2008; Gottfredson & Deary, 2004; Kern & Friedman,
2008; Kiecolt-Glaser, McGuire, Robles, & Glaser, 2002; Leon, Lawlor,
Clark, Batty, & Macintyre, 2009; Sabia et al., 2010; Terracciano,
Löckenhoff, Zonderman, Ferrucci, & Costa, 2008). While these benefits
are often presumed to be conferred through common behavioral me-
chanisms (e.g. participation in healthy behaviors and avoidance of risky
behaviors), it remains unknown whether the contributions of individual
differences in self-regulation and cognitive ability to health and well-
being are shared, independent, or interdependent (Bogg & Roberts,
2004; Deary et al., 2011; Hofmann, Schmeichel, & Baddeley, 2012). In
the current study, we investigated associations between trait self-reg-
ulation, cognitive control, self-rated health, and well-being outcomes in
college-aged young adults.

At a broad level, self-regulation involves the alignment of one's

thoughts, emotions, and behavior with personal standards and long-
term goals (Bandura, 1991; Baumeister & Heatherton, 1996; Carver &
Scheier, 1982; Hofmann et al., 2012). Self-regulation is multi-faceted
and refers to a broad range of psychological processes that influence
decision making and behavior throughout the course of daily life
(Baumeister & Heatherton, 1996; Nigg, 2017). Evidence accumulated
over the past few decades suggests that inventory-based measures of
personality, impulse control, and emotion regulation may validly cap-
ture the tendency to self-regulate and that each are predictive of posi-
tive health and well-being outcomes (Friedman, 2008; Gross & Muñoz,
1995; Martin, Friedman, & Schwartz, 2007; Mauss & Gross, 2004;
Moffitt et al., 2011; Roberts, Walton, & Bogg, 2005; Tangney,
Baumeister, & Boone, 2004). These positive outcomes are thought to be,
at least in part, derived through a combination of participation in
healthy behaviors and avoidance of risk factors for poor health (Bogg &
Slatcher, 2015; Bogg & Roberts, 2004; DeSteno, Gross, & Kubzansky,
2013; Lodi-Smith et al., 2010). In addition, successful self-regulation of
thought and emotion may have a direct effect on physical health by
reducing stress-related physiological responses (e.g., promoting im-
munological function, faster recovery from illness; Bogg & Slatcher,
2015; Cacioppo & Berntson, 2012). In the current study, we took a
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domain-general approach to individual differences in trait self-regula-
tion by estimating a latent self-regulation factor indicated by con-
scientiousness, self-control, and negative emotion reappraisal.

The proposed links between cognitive ability and health outcomes
include pathways held in common with trait self-regulation (e.g. par-
ticipation in healthy behaviors and avoidance of risky ones) as well as
possible advantages related to privileged access to education, resources,
and health-care (through increased occupational attainment, socio-
economic status (SES); Deary et al., 2011; Gottfredson & Deary, 2004).
Despite the recent increased attention to the role of cognitive control in
successful self-regulation of healthy behaviors (Hall & Fong, 2015; Hall,
Fong, Epp, & Elias, 2008; Hofmann et al., 2012; Hofmann, Friese, &
Wiers, 2008; McAuley et al., 2011), it remains unknown whether in-
dividual differences in cognitive control and trait self-regulation are
correlated constructs (although see Moutafi, Furnham, & Paltiel, 2004,
2005). Moreover, and central to the focus of the current study, few
studies have examined whether previously established links between
cognitive ability and trait self-regulation with health and well-being are
shared, independent, or interdependent.

Consistent with our domain-general approach to measuring trait
self-regulation, we experimentally measured cognitive control as a
domain-general construct indicated by performance on multiple sto-
rage-plus-processing (“complex”) working memory span tasks, a con-
struct often referred to as ‘working memory capacity’ (WMC; Conway
et al., 2005; Kane et al., 2004; Redick et al., 2012; Turner & Engle,
1986). WMC is a well-established marker of individual differences in
cognitive control and is indicated by performance across complex span
tasks covering multiple stimulus domains (e.g. visual and verbal; Kane
et al., 2004; Kane, Conway, Hambrick, & Engle, 2007; Kane & Engle,
2002; Redick, 2013). WMC is highly associated with individual differ-
ences in fluid intelligence (Conway, Kane, & Engle, 2003; Kyllonen &
Christal, 1990; Redick, 2013) and is a strong predictor of goal main-
tenance (McVay & Kane, 2009; Redick, 2013; Unsworth, Redick,
Spillers, & Brewer, 2012); each of which has been posited to support
engagement in behaviors that promote physical health (Hall & Fong,
2015; Hofmann, Friese, & Roefs, 2009; Hofmann, Friese, & Wiers,
2008).

We first examined the fit of latent variables to observed self-report
and behavioral measures as well as associations between WMC, trait
self-regulation, health, and well-being in a confirmatory factor analysis.
In view of identifying domains of physical health with sufficient var-
iance among a sample of younger adults (college students), a latent
factor of Physical health was modeled indicated by recent cold history
(e.g., frequency of recent colds), perceived vulnerability to illness (e.g.
likelihood of getting sick when stressed), and self-rated health. In ad-
dition, subjective well-being was modeled as a latent factor indicated
by self-reported happiness, positive and negative affect, and life sa-
tisfaction. After examining the covariance structure between WMC,
trait self-regulation, health and well-being, we fit a latent moderation
structural equation model to examine whether the contributions of trait
self-regulation and WMC to health and well-being were interdependent.

2. Methods

2.1. Participants

A total of 145 younger adults (age M=19.3; age SD=1.5; age
range= 18–26) participated in the study. Participants were recruited
from Pennsylvania State University’s psychology undergraduate re-
search pool. All participants provided written informed consent and
received course credit for their participation. All experimental proce-
dures were approved by Pennsylvania State University’s Institutional
Review Board for the ethical treatment of human participants.

2.2. Materials and procedure

2.2.1. Experimental measures
Participants completed two automated complex span tasks

(Operation Span and Symmetry Span). The Operation Span task mea-
sures the ability to store information in verbal working memory while
processing a secondary equation judgment task. Similarly, the
Symmetry Span task measures the ability to store information in visual
working memory while processing a secondary symmetry judgment
task. Each automated task contained self-guided instructions, practice,
and timing parameters customized to the participant (for a full de-
scription of the development, parameters, and reliability of these au-
tomated procedures, see Conway et al., 2005; Redick et al., 2012). Both
Operation Span and Symmetry Span were scored according to the
partial-trial scoring method (Conway et al., 2005). The partial-trial
scoring method involves counting each item recalled in the correct
order from memory regardless of whether all items within a trial were
recalled.

2.2.2. Working memory capacity (WMC)
Operation Span task (OSpan): OSpan involved memorizing a single

letter at a time while performing interleaved arithmetic operations.
After memorizing a set of letters and completing the interleaved ar-
ithmetic operations, participants were asked to recall all of the letters
memorized throughout the current trial in order. Trials randomly
varied in set-size. Set sizes (# of total letters tested on each trial) ranged
from 3 to 7 with three repetitions of each set size throughout the task.
The total number of item-operation pairs was 75.

Symmetry Span task (SSpan): involved memorizing highlighted lo-
cations in a 4×4 matrix one at a time while performing interleaved
symmetry judgments on 8× 8 mosaic pattern stimuli that were either
symmetrical or non-symmetrical along the vertical axis. After memor-
izing a set of locations and completing the interleaved symmetry
judgments, participants were asked to recall all of the spatial locations
from the 4×4 matrices memorized throughout the current trial in
order. Trials randomly varied in set-size. Set sizes (# of total locations
tested on each trial) ranged from 2 to 5 with three repetitions of each
set size throughout the task. The total number of location-symmetry
pairs was 42. For a depiction of OSpan and SSpan procedures and sti-
muli see Fig. 1.

2.3. Self-report measures

2.3.1. Markers of trait self-regulation (self-regulation)
Conscientiousness (C): The NEO-FFI C sub-scale (α=0.83), was used

to measure trait C (Costa & McCrae, 1992). Participants responded to
items from the NEO-FFI such as “I have a clear set of goals and I work
toward them in an orderly fashion”. Responses to C sub-scale items
were summed to generate a total C score.

Self-Control (SC): The Self-Control Scale (α=0.86) was used to
measure trait SC (Tangney et al., 2004). Participants responded to items
from the Self-Control Scale such as “I am able to work efficiently to-
wards long-term goals” and “I often act without thinking through all the
alternatives”. Responses to the Self-Control Scale items were summed to
generate a total SC score.

Emotional Reappraisal (ER): The Emotional Regulation
Questionnaire cognitive reappraisal sub-scale (α=0.84), was used to
measure trait ER (Gross & John, 2003). Participants responded to items
from the Emotional Regulation Questionnaire such as “When I want to
feel a more positive emotion, I change the way I'm thinking about the
situation”. Responses to the cognitive reappraisal sub-scale items were
summed to generate a total ER score.

2.3.2. Self-reported health (health)
Recent Cold History (Colds): A single item “How many colds did you

catch over the previous 12 months” was adapted from measures used in
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the The Common Cold Project (Cohen, 2016) and used to measure
participants' frequency of colds over the past year.

Perceived Vulnerability to Illness Scale (PVI): Perceived Vulnerability
to Illness Scale (α=0.61) was adapted from measures used in The
Common Cold Project (Cohen, 2016) and used to measure participants'
perceived likelihood of becoming sick. Participants responded to items
such as “I am more likely to get sick when I am stressed”. Responses to
the Perceived Vulnerability to Illness Scale items were summed to
generate a total PVI score.

Self-Rated Health (SRH): The WHO Self-Rated Health measure
(World Health Organization, 2002) was used to assess participants' self-
rated health. Participants responded to a single item “In general, how
would you rate your health today”.

2.3.3. Subjective well-being (SWB)
Happiness (Happy): The Subjective Happiness Scale (α=0.87) was

used to measure participants' happiness (Lyubomirsky & Lepper, 1999).
Participants responded to items on the Subjective Happiness Scale such
as “Compared to most of my peers, I consider myself: [not very hap-
py–very happy].” Responses to the Subjective Happiness Scale items
were summed to generate a total Happy score.

Positive and Negative Affect Schedule (PANAS): Positive and Negative
Affect Schedule was used to measure participants' positive (Pos-A;
α=0.85) and negative affect (Neg-A; α=0.82; (Watson, Clark, &
Tellegen, 1988)). Participants indicated the extent to which they ‘gen-
erally feel this way’ in response to each affective word. Responses to
positive (Pos-A) and negative affective (Neg-A) words were separately
summed to generate positive and negative affect scores.

Satisfaction with Life (SWL): The Satisfaction with Life Scale
(α=0.80) was used to measure participants' life satisfaction (Diener,

Emmons, Larsen, & Griffin, 1985). Participants responded to items from
the Satisfaction with Life Scale such as “In most ways my life is close to
ideal” and “If I could live forever, I would change almost nothing”.
Responses to the Satisfaction with Life Scale were summed to generate a
total SWL score.

2.4. Statistical analyses

Confirmatory factor analyses and Latent Moderation Structural
Equation Modeling (LMS) Analysis used the Mplus software package
(version 8.0; Muthén and Muthén, 1998-2017) using maximum like-
lihood estimation (CFA) and numerical integration (LMS). For all
questionnaire-based measures, individual inventory summary scores
served as indicators of the respective latent factors (scoring descriptions
for each measure are provided above). For behavioral measures (OSpan
and SSpan), total recalled memory items for each task using the partial-
trial scoring method (described above) served as indicators of the WMC
factor. Factor goodness of fit was evaluated using chi-square fit statis-
tics, root mean square error of approximation (RMSEA), standardized
root mean squared residual (SRMR), and comparative fit indices (CFI).
Non-significant chi-square values, RMSEA values equal to or lower than
0.08, SRMR equal to or lower than 0.08, and CFI above 0.9 generally
serve as indications of good fit (Hu & Bentler, 1999; Kline, 2005). All fit
indices were considered when determining goodness of fit. Procedures
for assessing model fit improvement for LMS described by Maslowsky,
Jager, and Hemken (2015) were followed.

Fig. 1. Operation span and symmetry span tasks. (TOP) Overview of the procedure and stimuli for the Operation Span task. Participants alternated between true/
false judgments made on presented equations and study of letter memoranda (3 to 7 iterations per trial). At the end of each trial, a recall screen appeared and
participants were instructed to recall as many studied letters as possible from the current trial, in order, using the blank button to indicate a forgotten letter.
(BOTTOM) Overview of the procedure and stimuli for the Symmetry Span task. Participants alternated between symmetry judgments made on presented visual
patterns and study of individual location memoranda (2 to 5 iterations per trial). At the end of each trial, a recall screen appeared and participants were instructed to
recall as many studied locations as possible from the current trial, in order, using the blank button to indicate a forgotten location.
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3. Results

3.1. Descriptive statistics

3.1.1. Correlations between observed indicators
Significant correlations between all indicators of hypothesized fac-

tors were observed with the exception of a non-significant trend be-
tween PA and NA (r=0.15, p=0.08; see Table 1). See Table 2 for
descriptive statistics for each indicator.

3.2. CFA of WMC, self-regulation, health, and SWB

Results of a four-factor CFA measurement model of WMC, Self-
regulation, Health and SWB indicated good fit (X2 [46]= 77.326,
p=0.005, RMSEA=0.065, 90% CI=0.036–0.091; SRMR=0.064;
CFI= 0.925). In the measurement model, WMC and Self-regulation
were not significantly correlated (r=0.08, p=0.58). A significant
positive correlation between WMC and Health was observed (r=0.32,
p=0.03). In addition, significant positive associations were observed
between Self-regulation and Health (r=0.43, p < 0.001), Self-reg-
ulation and SWB (r=0.65, p < 0.001), and Health and SWB (r=0.42,
p < 0.001; Fig. 2).

3.3. LMS of WMC and self-regulation

Results of the four-factor CFA measurement model suggested that
WMC and Self-regulation were uncorrelated, and thus, contributions of
WMC and Self-regulation to Health were unshared. In order to examine
whether relationships between WMC, Self-regulation, and Health were
interdependent, we conducted a latent moderation analysis following a
two-stage estimation procedure for latent moderated structural equa-
tion models (Klein & Moosbrugger, 2000; Maslowsky et al., 2015). We
first estimated a structural model that did not contain the WMC*Self-
regulation latent interaction term (log-likelihood=−5044.67). In a
second step, we estimated a model that included the latent WMC*Self-
regulation interaction term (log-likelihood=−5041.27). A chi-square
test of differences in the log-likelihood of each model indicated a sig-
nificant improvement of model fit with the inclusion of the latent
WMC*Self-regulation interaction term (D=6.796, df=1, p=0.009;
Fig. 3a). In the latent moderation model, a significant negative mod-
eration effect of WMC on the Self-regulation-Health relationship was
observed (β=−0.40, p=0.011). This negative moderation effect was
characterized by a significant effect of Self-regulation on Health for
individuals -1SD below mean WMC (estimate= 0.90, p < 0.001) and
no effect of Self-regulation on Health for individuals +1SD above mean
WMC (estimate= 0.1, p=0.57; Fig. 3b). See Table 3 for all factor
loadings in the measurement model and all regression estimates in the
LMS.

4. Discussion

In the current study, we investigated how cognitive control and trait
self-regulation relate to individual differences in self-reported physical
health and subjective well-being. In addition, we examined whether
these relationships were shared, independent, or interdependent. Our
results show that physical health is associated with individual differ-
ences in both cognitive control and trait self-regulation. For individuals
with higher levels of cognitive control, however, the relationship be-
tween self-regulation and physical health was diminished (approaching
zero at +1SD in WMC). Only self-regulation was associated with in-
dividual differences in subjective well-being. Unlike physical health,
this relationship was not moderated by individual differences in cog-
nitive control. Overall, our results suggest that cognitive and persono-
logical factors may make unique, separable contributions toward po-
sitive physical health outcomes in younger adults, and that the role of
self-regulation may be magnified for individuals with lower cognitive
control ability. Together, these findings advance and complement ex-
isting work in an emerging area of research on differential epidemiology

Table 1
Correlations between manifest variables.

Variable 1 2 3 4 5 6 7 8 9 10 11 12

1. OSpan –
2. SSpan 0.36⁎ –
3. C −0.03 0.10 –
4. SCS 0.04 0.08 0.68⁎ –
5. ER 0.01 0.10 0.24⁎ 0.30⁎ –
6. SRH 0.16 0.04 0.13 0.26⁎ 0.14 –
7. Colds 0.15 0.08 0.01 0.21⁎ 0.17⁎ 0.27⁎ –
8. PVI 0.12 0.11 0.20⁎ 0.29⁎ 0.15 0.17⁎ 0.43⁎ –
9. SWL 0.09 0.10 0.42⁎ 0.42⁎ 0.35⁎ 0.15 0.05 0.22⁎ –
10. PA 0.00 0.06 0.42⁎ 0.43⁎ 0.21⁎ 0.06 0.01 0.14 0.41⁎ –
11. NA 0.02 −0.16 −0.25⁎ −0.31⁎ −0.36⁎ −0.06 −0.07 −0.23⁎ −0.38⁎ −0.15 –
12. Happy 0.03 0.13 0.36⁎ 0.40⁎ 0.32⁎ 0.13 0.21⁎ 0.31⁎ 0.61⁎ 0.45⁎ −0.50⁎ –

Notes: Colds, PVI, and SRH are scored such that higher scores reflect fewer colds per year, lower perceived vulnerability to illness, and higher self-reported health.
OSpan=Operation Span, SSpan= Symmetry Span, C=Conscientiousness, SCS= Self-control Scale, ER=Emotional Reappraisal, SRH= Self-rated Health,
Colds=Recent Colds History, PVI=Perceived Vulnerability to Illness, SWL= Satisfaction with Life, PA=Positive Affect, NA=Negative Affect,
Happy= Subjective Happiness Scale.

⁎ p < 0.05

Table 2
Descriptive statistics of indicators.

Variable Mean SD Min-Max Skewness Kurtosis

OSpan 58.6 12.7 21–75 −0.99 0.28
SSpan 29.9 7.5 9–42 −0.62 −0.26
C 39.2 6.3 17–55 −0.38 0.60
SCS 117.2 16.3 74–172 0.10 0.55
ER 29.6 6.2 9–42 −0.29 0.50
SRH 2.2 1.0 1–5 0.70 0.16
Colds 2.6 1.1 1–5 0.59 −0.46
PVI 9.9 2.9 3–18 0.25 0.19
SWL 25.3 5.1 10–35 −0.39 −0.35
PA 35.6 6.6 16–50 −0.44 0.25
NA 20.1 6.4 10–35 0.45 −0.65
Happy 20.0 4.7 5–28 −0.84 0.87

Notes: OSpan=Operation Span, SSpan= Symmetry Span,
C=Conscientiousness, SCS= Self-control Scale, ER=Emotional Reappraisal,
SRH= Self-rated Health, Colds=Recent Colds History, PVI=Perceived
Vulnerability to Illness, SWL= Satisfaction with Life, PA=Positive Affect,
NA=Negative Affect, Happy= Subjective Happiness Scale.
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(Deary et al., 2011).
Previous epidemiological evidence suggests that both cognitive and

personological factors may contribute to health outcomes and mortality
risk in middle-aged and older adults (Batty et al., 2007; Deary et al.,
2011; Friedman, 2008; Gottfredson & Deary, 2004; Kern & Friedman,
2008; Kiecolt-Glaser et al., 2002; Leon et al., 2009; Sabia et al., 2010;

Terracciano et al., 2008). Moreover, markers of these factors in early
development (childhood/adolescence) have been shown to predict
health and well-being outcomes in later-life (Batty & Deary, 2004;
Moffitt et al., 2011; Sabia et al., 2010). Here, we show that these factors
may manifest in health and well-being advantages detectable as early as
young adulthood (e.g. college students). Exactly how individual

Fig. 2. Four-factor measurement model of WMC, self-regulation, health, and SWB. Significant associations were observed between WMC and Health, Self-Regulation
and Health and SWB, and Health and SWB. No significant association was observed between WMC and Self-Regulation or WMC and SWB. All factor loadings are
standardized. All estimates reflect standardized covariance (correlations) between factors. WMC=Working Memory Capacity, Self Reg= Self-regulation,
Health= Self-rated Physical Health, SWB=Subjective well-being, OSpan=Operation Span, SSpan= Symmetry Span, C=Conscientiousness, SCS= Self-control
Scale, ER=Emotional Reappraisal, SRH= Self-rated Health, Colds=Recent Colds History, PVI=Perceived Vulnerability to Illness, SWL=Satisfaction with Life,
PA=Positive Affect, NA=Negative Affect, Happy=Subjective Happiness Scale.

Fig. 3. WMC as a moderator of trait self-regulation & health. (A) A significant moderation effect of WMC on the relationship between Self-Regulation and Health was
observed. (B) A significant effect of Self-Regulation on Health was observed for individuals -1SD below mean WMC. No relationship was observed for individuals
+1SD above mean WMC. WMC=Working Memory Capacity, Self Reg= Self-regulation, Health= Self-rated Physical Health, SWB=Subjective well-being,
WM×SR=WMC×Self Reg latent interaction term.
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trajectories in cognitive ability and self-regulation progress throughout
young and middle adulthood toward shaping long-term physical health
and well-being remains poorly understood and should be a point of
focus in future studies.

The results of our latent moderation analysis suggest that if cogni-
tive control were to be affected by contextual or developmental changes
(e.g. decrease with increased age), we might expect an increased re-
liance on established patterns of self-regulation for these individuals
toward achieving positive physical health outcomes. Such a pattern of
change would be consistent with previous findings showing that in-
dicators of trait self-regulation (e.g. conscientiousness) may increase
over the adult lifespan (Roberts & Bogg, 2004). Critically, the mod-
eration effect was observed exclusively for physical health and not
subjective well-being, providing a boundary condition that shows the
effect has some level of specificity for health outcomes and is not an
artifact of subjective rating of each construct.

We interpret this specificity in context of recent self-regulation
theories and experimental evidence including temporal self-regulation
theory (Hall & Fong, 2007, 2015) and dual systems theory (Hofmann,
Friese, & Strack, 2009; Hofmann, Friese, & Wiers, 2008) which point to
individual differences in cognitive control as a source of self-regulatory
capacity. The prediction of these theories is that higher executive
control should facilitate goal maintenance (the ability to keep goals in
the focus of attention), successful management of automatic impulses,
and long-term planning. The net result of increased self-regulatory ca-
pacity should be superior health outcomes.

With respect to the direct effect of WMC on health outcomes, our
data are consistent with these views. Recent studies show that in-
dividuals with stronger cognitive control exhibit behavior in experi-
mental models of self-regulation that is more in line with self-reported
standards (Hofmann, Gschwendner, Friese, Wiers, & Schmitt, 2008) and
show greater adherence to intentions to perform healthy behaviors (e.g.

exercise; Hall, Zehr, Paulitzki, & Rhodes, 2014). Individuals lower in
cognitive control, on the other hand, were shown to behave in a more
stereotyped or automatic manner, yielding to impulses and displaying
less adherence to healthy behaviors (e.g. eat more potato chips; exhibit
a bias toward provocative images; express implicit biases; lower ad-
herence to exercise programs).

The results of our moderation analysis, however, are less in line
with the predictions of these theories. The predictions of temporal self-
regulation and dual process theories would be for individual differences
in cognitive control to potentially magnify the health benefits of trait
self-regulation. That is, for individuals who maintain a general or-
ientation toward achieving goals, controlling their behavior, and reg-
ulating their emotions, increased cognitive control ability should help
translate self-regulatory intentions into behavior (i.e. a positive mod-
eration effect). However, given our study was focused on more distal
health outcomes rather than the proximal performance of healthy be-
haviors, this finding may reflect the interaction of these cognitive and
personological factors at a different timescale than what has been
shown in experimental models. As such, our findings complement this
previous work and may help bridge experimental and epidemiological
lines on these topics.

Self-regulation of healthy behavior occurs over timescales from
exceedingly brief (e.g. making a momentary choice to withhold an in-
appropriate action) to months or even years (e.g. losing a significant
amount of weight). At the momentary timescale, higher cognitive
control may provide the capacity to override potent drives or impulses,
activate and enact a sub-goal (e.g. put on a pair of running sneakers), or
rapidly weigh the utility of potential choices (i.e. factor in on decision-
making processes). Over a longer timescale, however, higher cognitive
control may act as more of a buffer against risk factors to poor health,
placing a higher premium on well-established patterns of self-regula-
tion for individuals who lack such a buffer. The potential sources of
such a buffer may include the ability to strategically constrain the en-
vironment to avoid goal conflict and risky behaviors. Individuals higher
in cognitive control (a well-established correlate of intelligence/rea-
soning ability; Conway et al., 2003) may leverage cognitive ability to-
ward such ends, which represents an important area for future research.

Additionally, cognitive ability may either directly influence health
outcomes (as a source of top-down self-regulation; Nigg, 2017) or serve
as a measurement proxy for socioeconomic advantages conferred over
the course of development (e.g., education, access to health care; for
competing views on this see Batty et al., 2007). The general health
status of younger adults who have been provided such a buffer
throughout early development may depend less on self-regulation
during younger adulthood than their peers. In this case, we might ex-
pect physical health to be less dependent upon the behavioral products
of self-regulation at younger ages.

Our study has several limitations. As previously mentioned, our
current sample was comprised of younger adults enrolled in a uni-
versity. Thus, the disparity between individuals of high and low health
does not necessarily reflect that of the general population. It is im-
portant to note, however, that the range observed in the recent cold
history and self-rated health inventories reflected the full range possible
in each scale. Second, while distinctions between cognitive and affec-
tive well-being have been proposed (Luhmann, Hawkley, Eid, &
Cacioppo, 2012), here we modeled markers of each these dimensions of
subjective well-being as a single factor. Alternative, more complex,
models separating these dimensions did not fit the data better than the
model presented here. Our current results also show that individual
differences in cognitive control and self-regulation were uncorrelated.
This finding is consistent with some studies of working memory and
conscientiousness (Waris, Soveri, Lukasik, Lehtonen, & Laine, 2018),
but inconsistent with recent studies predicting cognitive ability from
facets of personality constructs (Moutafi, Furnham, & Crump, 2006).
While the lack of a relationship between cognition and self-regulation
may be related to the specific cognitive domain investigated (WMC/

Table 3
Model factor loadings and regression estimates.

Estimate Unstandardized Standardized Sig.

Measurement model factor loadings
WMC
OSpan 8.74 0.69 ⁎

SSpan 3.87 0.52 ⁎

Self-regulation
SCS 14.27 0.88 ⁎

C 4.78 0.77 ⁎

ER 2.26 0.37 ⁎

Health
Colds −0.69 −0.60 ⁎

PVI −1.98 −0.67 ⁎

SRH 0.36 0.37 ⁎

SWB
Happy 3.87 0.83 ⁎

Pos-A 3.60 0.55 ⁎

Neg-A −3.42 −0.54 ⁎

SWL 3.80 0.74 ⁎

Latent moderation structural model
WMC & self-regulation – 0.07 –
Health & SWB – 0.13 –
WMC → Health – 0.36 ⁎

WMC → SWB – 0.10 –
Self-regulation → Health – 0.50 ⁎

Self-regulation → SWB – 0.87 ⁎

WMC x Self-reg → Health – −0.40 ⁎

WMC x Self-reg → SWB – −0.15 –

NOTE: ⁎=significant estimates (p < 0.05); &= correlation; →=regression
estimate; factor means were set to zero and variances set to one.
OSpan=Operation Span, SSpan= Symmetry Span, C=Conscientiousness,
SCS= Self-control Scale, ER=Emotional Reappraisal, SRH=Self-rated
Health, Colds=Recent Colds History, PVI=Perceived Vulnerability to Illness,
SWL= Satisfaction with Life, PA=Positive Affect, NA=Negative Affect,
Happy= Subjective Happiness Scale.
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cognitive control/intelligence), use of inventories that support separa-
tion of conscientiousness into multiple facets in future studies would
help interpret this finding. Finally, it is important to note that the
measures of trait self-regulation and physical health included in this
study rely on self-report and, thus, must be taken to reflect subjective
ratings of each construct. Future studies should examine whether the
relationships observed remain under conditions of objective assessment
of physical health and self-regulatory behavior.

5. Conclusions

Our current findings suggest that the positive health benefits of trait
self-regulation and higher-order cognitive ability, often observed in
epidemiological studies, are observable as early as young adulthood. In
addition, our findings suggest that well-established patterns of self-
regulation may be increasingly important for individuals lower in
higher-order cognitive ability, which may be of translational sig-
nificance for health interventions involving populations with cognitive/
executive deficits (e.g., older adults, individuals with traumatic brain
injury, individuals with neuropathology). Finally, our findings high-
light the value of studying the interplay between cognitive and perso-
nological factors in predicting health outcomes.
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