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Abstract Positive emotion is associated with lower cardio-

vascular disease (CVD) risk, yet some mechanisms remain

unclear. One potential pathway is via emotional competen-

cies/skills. The present study tests whether the ability to

facially express positive emotion is associated with CVD risk

scores, while controlling for potential confounds and testing

for sex moderation. Eighty-two men and women underwent

blood draws before completing self-report assessments and a

performance test of expressive skill. Positive expressions were

scored for degree of ‘happiness’ using expression coding

software. CVD risk scores were calculated using established

algorithms based on biological, demographic, and behavioral

risk factors. Linear regressions revealed a main effect for skill,

with skill in expressing positive emotion associated with

lower CVD risk scores. Analyses also revealed a sex-by-skill

interaction whereby links between expressive skill and CVD

risk scores were stronger among men. Objective tests of

expressive skill have methodological advantages, appear to

have links to physical health, and offer a novel avenue for

research and intervention.

Keywords Emotion � Emotion regulation � Expressive

skill � Cardiovascular disease � Health

Introduction

Positive emotionality appears to predict better health and

lower future disease risk (Chida & Steptoe, 2008; Howell

et al., 2007; Pressman & Cohen, 2005). Although work has

largely focused on positive emotional experience, evidence

suggests that the expression of positive emotion may also

have links with health, including reduced cardiovascular

disease (CVD) risk (Davidson et al., 2010; Hayashi et al.,

2016). However, whether individual differences in the

ability to express positive emotions are also associated with

cardiac outcomes remains unknown. Therefore, the present

study tests whether objective measures of the ability to

deliberately express positive emotion predicts CVD risk

scores.

Although facial expressions can be spontaneous signals

of internal experience, expressions are also intentionally

adjusted in a manner that regulates autonomic and affective

processes, and influences social interactions (Kraft &

Pressman, 2012; Owren & Bachorowski, 2001; Soussig-

nan, 2002). Greater skill in deliberately expressing emo-

tions may thus confer an adaptive advantage (Consedine

et al., 2002) and, although numerous expressions might

predict outcomes, evidence of links between positive

expressivity and lower cardiac risk (Davidson et al., 2010),

suggest that an initial focus on the ability to express pos-

itive emotion is warranted.

Skill in expressing positive emotions may predict car-

diac risk via several pathways. First, positive expressions

are thought to have evolved to signal a willingness to

interact and co-operate (Owren & Bachorowski, 2001),

potentially increasing social resources and/or reducing the

risk of loneliness and isolation, both established CVD risk

factors (Valtorta et al., 2016). Second, the ability to

deliberately express positive emotion may reflect differ-
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ences in general regulatory capacities (Soussignan, 2002),

which in turn predict lower cardiac risk (Potijk et al.,

2016). Finally, deliberate smiles may reduce risk via

directly lowering physiological arousal (e.g. Fredrickson,

2013; Kraft & Pressman, 2012; Tuck et al., 2016b).

Although links between expressive skill and projected

CVD risk have not been systematically examined, the

ability to signal positive emotion has been associated with

better perceived health, lower concentrations of inflam-

matory markers (Tuck et al., 2016a), and higher heart rate

variability (Tuck et al., 2016b). Other work has shown that

smile intensity prospectively predicts personality, marital

stability, and mortality (Abel & Kruger, 2010; Harker &

Keltner, 2001) and, although such data are typically

interpreted as reflecting differences in trait positive affect

(PA), differences in smile intensity may reflect differences

in expressive capabilities. However, although expressive

skill predicts more adaptive patterns of physical and

emotional responding (Tuck et al., 2016a), it is unknown

whether the ability to signal positive emotion will also

predict clinically relevant health metrics.

Consequently, the present report assessed whether the

ability to express positive emotion was associated with CVD

risk scores. In contrast to cardiac morbidity and mortality,

CVD risk scores use validated algorithms to predict risk of

future cardiac events in non-clinical samples, using tradi-

tional biological, demographic and behavioral risk factors.

Such measures reliably predict future incidence of cardiac

outcomes, including coronary death, myocardial infarction,

and heart failure (D’Agostino et al., 2008). Although trait

emotion regulation has been associated with estimates of

projected CVD risk (Appleton & Kubzansky, 2014), the

possibility that expressive regulatory skills will also be

associated with cardiac risk scores has not been tested.

Nonetheless, our expectation was that greater ability

would be associated with a lower projected CVD risk.

Furthermore, given evidence that links between psy-

chosocial parameters and disease risk may be more

apparent among men (Yang et al., 2013), and to clarify

whether potential links can be attributed to underlying

emotional and/or social factors, the current study investi-

gated whether links between positive expressive skill (PES)

and three CVD risk scores were comparable across men

and women, and while controlling for trait PA, depressive

symptoms, and loneliness.

Methods

Participants

An a priori power analysis using G-Power software was run

based on a = .05 and power = 80% (Faul et al., 2009).

Although the novelty of the predictor variables meant that

there was little empirical guidance regarding effect sizes,

an effect size of R2 = .15 was previously reported in links

between positive expressive skill and the inflammatory

marker interferon gamma (IFN-c) (Tuck et al., 2016a).

Thus, power analyses using a slightly more conservative

range of effect sizes (R2 = 0.10–0.15) indicated that a

sample size of N = 67–103 should provide 80% power.

Ninety-eight participants were recruited between

November 2015 and January 2016 for a cross sectional

study titled ‘Emotions and Health’ in Auckland, New

Zealand, via university and hospital staff mailing lists and

word of mouth. Advertisements invited participants aged

30 and over to ‘‘take part in a study examining how social

and emotional factors are related to health outcomes such

as cardiovascular disease risk.’’ Photographs of 15 partic-

ipants were not of sufficient quality to be analyzed, and

venipuncture could not be completed for one participant,

resulting in a final sample of 82 participants with complete

data (see Table 1).

Procedure

Following informed consent, participants completed online

measures of demographics, health, PA, depression, loneli-

ness, and emotional intelligence (EI) before attending a

laboratory session at a clinical research center. Upon arri-

val, height and weight were measured, followed by a blood

draw (details below), before participants completed

assessments of social skills. Participants were then fitted

with a Polar watch heart rate monitor and chest strap

(model RS800CX), before completing an orthostatic heart

rate variability (HRV) challenge. Blood pressure was

recorded twice (details below) followed by a performance-

based assessment of expressive skill. For this, participants

were seated at a computer and informed that 10 emotion

terms would appear on the monitor. As each term appeared,

participants were instructed to pose a genuine and accurate

expression of that emotion as rapidly as possible then press

the spacebar to record a digital photograph. Resting heart

rate (HR) was recorded for a further 3 min. Following this,

participants reported how much effort they put into pro-

ducing target expressions before they were thanked and

given a $40 voucher. Analysis of HRV/HR, EI and social

skills are also not included in the present report.

Measures

Cardiac risk scores

To account for differences in the relative weighting of

CVD risk factors due to nationality (e.g. Jackson, 2000),

whilst ensuring that findings can be interpreted in the

J Behav Med

123



context of prior work (e.g. Appleton et al., 2013; Haynes

et al., 1980), three similar but distinct measures of CVD

risk were calculated.

The Framingham Heart Study (FHS) 10-year prognostic

algorithm

The Framingham algorithm measures projected 10-year

risk of CVD events using gender-specific Cox propor-

tional-hazard regression models that incorporate age, total

cholesterol, high-density lipoprotein (HDL) cholesterol,

systolic blood pressure (SBP), antihypertensive medication

use, smoking and diabetes status (D’Agostino et al., 2008).

The Framingham algorithm has good predictive validity for

CVD events including coronary heart disease, stroke,

peripheral artery disease, or heart failure (D’Agostino

et al., 2008), with estimated population risk strongly

associated (goodness of fit: R2 = 0.84) and in agreement

with observed risks (h = 0.84; 95% CI 0.41–1.26) (Eichler

et al., 2007). Although there is debate regarding the gen-

eralizability of the Framingham algorithm among diverse

groups (Goff et al., 2013), risk scores are generally well

calibrated to predict coronary events and the Framingham

risk algorithm is frequently used as an assessment tool in

clinical guidelines (Wood et al., 2005). Outliers were

identified and winsorized using the outlier labelling rule;

FU + 1.5(FU - FL) and log transformations were applied

to correct for positive skew (Table 1).

New Zealand 5-year CVD risk

NZ specific 5-year CVD risk scores were calculated using

local clinical guidelines (Jackson, 2000). Risk scores are

derived from charts which consist of a matrix of cells. Each

row relates to bands of SBP, and each column relates to

total-HDL cholesterol ratio. Each cell corresponds to pro-

jected 5-year CVD risk in 5% increments ranging from

\5%–[30%, with different matrices for the presence/ab-

sence of diabetes, smoking, gender, and for each decade of

age from 30 to 70 years. NZ risk scores have good sensi-

tivity and specificity (Jones et al., 2001). Participants were

allocated a risk score based on the mid-point of their

assigned risk category, i.e. if categorized as 15–20% risk,

they were given a score of 17.5%. As with the Framingham

scores, outliers were identified and winsorized and log

transformations applied (Table 1).

Table 1 Sample characteristics; stratified by sex with Students t and Chi square tests of significant differences

Men (N = 20) Women (N = 62) Test statistic p

Count (%) Mean (SD) Range Count (%) Mean (SD) Range

Smokera 1 (5%) – – 1 (1.5%) – – – –

Diabetica 1 (5%) – – 1 (1.5%) – – – –

Taking BP medicationb 2 (10%) – – 8 (13%) – – 0.12 0.73

Not-whiteb 6 (30%) – – 16 (26%) – – 0.14 0.71

Agec – 49.95 (15.50) 31.10–75.14 – 51.50 (14.25) 30.05–76.39 -0.41 0.68

Cholesterol (mmol/L)c – 5.06 (1.10) 3.30–8.10 – 5.34 (1.19) 3.30–8.00 -.96 0.34

HDL cholesterol (mmol/L)c – 1.42 (0.41) 0.90–2.50 – 1.75 (0.53) 0.80–3.60 -2.61 0.01

HDL ratioc – 3.80 (1.19) 2.30–6.20 – 3.29 (1.33) 1.50–8.10 1.54 0.13

SBP (mmHg)c – 124.59 (11.18) 107.30–144.00 – 118.25 (12.96) 99.00–147.00 1.96 0.05

Framingham riskc,d – -1.49 (2.93) -4.61–2.00 – -1.76 (2.82) -4.61 to 2.00 0.37 0.71

NZ riskc,d – 1.36 (1.12) 0.22–2.82 – 0.92 (0.83) 0.22–2.82 1.87 0.12

ASCVDc,d – -3.76 (1.90) -7.05 to -1.64 – -4.40 (1.71) -8.08 to -1.64 1.40 0.17

Positive expressive skillc – 0.36 (0.38) 0.00–0.98 – 0.45 (0.37) 0.00–0.99 -0.95 0.34

Trait positive affectc – 3.36 (0.61) 2.22–4.44 – 3.49 (0.43) 2.33–4.44 -1.05 0.30

Depressive symptomsc – 11.70 (9.60) 0.00–36.00 – 9.89 (7.00) 0.00–31.00 -0.17 0.86

UCLA lonelinessc – 18.15 (10.78) 0.00–45.00 – 17.50 (9.12) 2.00–41.00 0.27 0.79

a Test statistic not applicable on counts of 1
b Test statistic = Chi squared (v2)
c Test statistic = Students t test
d Risk scores are log transformed and windsorized
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Ten-year atherosclerotic cardiovascular disease (ASCVD)

risk scores

The American College of Cardiology (ACC)/American

Heart Association (AHA) Pooled Cohort Risk Equation for

estimating atherosclerotic cardiovascular disease (ASCVD)

(Goff et al., 2013) was developed to improve generaliz-

ability among non-white samples and to capture risk of

both cardiac events and stroke. ASCVD scores are based

on age, sex, cholesterol, SBP, smoking and diabetes status.

Again, outliers were winsorized and log transformations

applied (Table 1).

Demographic and bio-behavioral components of projected

CVD risk calculations

Cholesterol Immediately following blood draws, a 5 mL

vacutainer of plain blood was transported to the local

hospital laboratory facility (LabPlus, Auckland City

Hospital) for analysis of total cholesterol, HDL cholesterol,

low density lipoprotein (LDL) cholesterol and triglycerides

in non-fasting plasma. Analyses were initiated within

45 min of blood draws and completed using standard

hospital procedures (Table 1).

Systolic blood pressure (SBP) Participants sat quietly for

3 min before blood pressure readings were collected using

an automated Dinamap V100 vital signs monitor. Blood

pressure was measured using the right arm, which was

placed on a desk, at approximately heart height. SBP was

recoded as the average of two consecutive readings

(Table 1).

Self-reported risk measures Age, sex, antihypertensive

medication use, physician diagnosed diabetes, and current

smoking status were self-reported (Table 1).

Emotional and social covariates

Positive affect (PA)

The 36-item, trait Differential Emotions Scale Version-IV

(DES-IV) (Izard et al., 1993) was used to assess trait PA.

Respondents reported their day to day experiences on items

such as; ‘‘how often do you feel happy’’ using 5-point

scales ranging from rarely/never, to very often. The DES-

IV has good construct validity and has been used in a range

of ages in community and clinical samples (Boyle et al.,

2015). Scores from the positive emotion subscales were

aggregated to generate a total PA score (a = .78)

(Table 1).

Depressive symptoms

The Centre for Epidemiologic Studies Depression Scale

(CES-D) is a 20-item self-reported measure of depressive

symptoms designed to be used in the general population

(Radloff, 1977). The CES-D has good reliability and

validity (Orme et al., 1986), in the present study a = .85

(Table 1).

Loneliness

The University of California, Los Angeles (UCLA) Lone-

liness Scale (Version 3) is a 20-item scale assessing sub-

jective loneliness and isolation (Russell, 1996).

Participants rate items such as ‘‘How often do you feel

close to people?’’ (reverse scored) on a scale from 1

(Never) to 4 (Often). The scale has good reliability and

validity (Russell, 1996). In the present study a = .91

(Table 1).

Expressive skill

Participants deliberately facially expressed 10 basic emo-

tions (happiness, sadness, anger, disgust, interest, fear,

guilt, embarrassment, shame and contempt) as quickly and

accurately as possible. A TrueVision HD integrated web-

cam recorded expressions as jpg files (mean

size = 24.67 kb). Happy expressions were scored using

Noldus FaceReaderTM software version 5.0 (Loijens et al.,

2014), which scores expressivity based on facial muscle

contractions, assigning a value between 0 and 1 for each of

six discrete emotions (happiness, sadness, surprise, anger,

fear, disgust) as well as neutral. A perfect 1, for happiness,

for example, would indicate a large Duchenne smile

defined by strong movement of the facial action units

corresponding to the orbicularis oculi and the zygomatic

major, indicative of sincere positive emotion. FaceReader

has good construct validity and accuracy when compared

with manually coded scores (Cohen et al., 2013; Lewinski,

2015). Skill in expressing positive emotion was scored by

dividing the ‘happy’ score by the sum of the total expres-

sivity in the ‘happy’ photograph. This generates positive

expressivity scores that are independent of general or trait

expressivity (Table 1). Note that all results were the same

when the raw score ‘happy’ score was used without

adjusting for general expressivity.

Effort

To ensure participants attempted to generate accurate

expressions during the photo task they used a scale from 1

(I did not try at all) to 7 (I tried really hard) to indicate their
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degree of effort when producing expressions of target

emotions (mean = 5.8, SD = 0.96). Although not inclu-

ded in the present analysis due to a relatively small sample

size, all results are the same when the degree of effort is co-

varied.

Analytic approach

Univariate correlations were run to test associations

between study variables. Following this, linear regressions

were run on each of the three CVD risk scores. In each

case, PES scores were entered in Step 1, followed by

potential confounds; sex, PA, depressive symptoms, and

loneliness in Step 2. Finally, the skill by sex interaction

term was entered in Step 3. To compute interaction terms,

PES scores were z-standardized and multiplied by the

dichotomous sex scores (men = 0, women = 1). Where

appropriate, simple slopes analysis was used to deconstruct

interactions.

Results

Correlations

Univariate correlations between study variables revealed

that greater PES was associated with lower NZ 5-year and

ASCVD 10-year risk scores, and was marginally associated

with lower Framingham 10-year risk scores. As would be

expected, all three risk scores were positively correlated

with one another. PA and depressive symptoms were

negatively correlated, while loneliness was positively cor-

related with depression and negatively correlated with PA

(see Table 2).

NZ 5-year projected CVD risk

Entering PES in the first step produced a significant model,

F (1, 80) = 11.17, p = .001, explaining 12% variance in

risk scores. As expected, PES predicted lower CVD risk

scores (b = -.35, p = .001). The addition of covariates;

sex, PA, depressive symptoms, and loneliness in Step 2 also

produced a significant model, F (5, 76) = 3.75, p = .004,

explaining a further 8% variance in risk scores, although the

F-change was not significant, FD (4, 76) = 1.78, p = .14.

PES continued to predict lower projected risk (b = -.33,

p = .002), and being male was associated with marginally

higher projected risk (b = -.20, p = .064). The inclusion of

the sex-by-skill interaction term in the final step again pro-

duced a significant model, F (5, 71) = 4.92, p = .001,

explaining a further 8% variance in risk scores, FD (6,

75) = 4.54, p = .010. PES continued to predict lower CVD

risk scores (b = -.81, p\ .001), however, this main effect

was moderated by an interaction with sex (b = .55,

p = .010) (see Table 3). Simple slopes analysis showed that

lower PES predicted higher CVD risk scores among men,

t (19) = -3.93, p\ .001, but not women t (61) = -1.41,

p = .16 (see Fig. 1).

ASCVD 10-year projected risk

Entering PES in Step 1 produced a significant model, F (1,

80) = 6.74, p = .011, explaining 8% variance in risk

scores. As expected, greater PES predicted lower CVD risk

scores (b = -.28, p = .011). The addition of covariates;

sex, PA, depressive symptoms, and loneliness in Step 2

also produced a significant model, F (5, 76) = 3.16,

p = .012, explaining a further 10% variance in risk scores,

although the change in F was marginal, FD (4, 76) = 2.17,

Table 2 Zero order correlations between trait affect, positive expressive skill, sex, and CVD risk variables

1 2 3 4 5 6 7

1. Sex (0 = male)a

2. Framingham 10 year riskb -.05

3. NZ 5 year riskb -.19t- .86***

4. ASCVD 10 year riskb -.15 .87*** .89***

5. Depressive symptomsb -.04 -.10 -.05 -.04

6. Positive affectb .05 .15 .12 .08 -.57***

7. Lonelinessb -.03 .09 .06 .16 .62*** -.53***

8. Positive expressive skillb .08 -.21t- -.35*** -.28* .01 .03 -.03

*** p\ .001; ** p\ .01; * p\ . 05; t- p\ .10
a Spearmans correlation coefficients
b Pearsons correlation coefficients
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p = .080; PES continued to predict lower risk (b = -.26,

p = .017), while loneliness predicted higher risk (b = .35,

p = .014). The addition of the sex-by-skill interaction term

in the final step again produced a significant model, F (6,

75) = 4.02, p = .002, explaining a further 7% variance in

risk scores, FD (1, 75) = 7.05, p = .010. Greater PES

continued to predict lower CVD risk scores (b = -.74,

p = .001), and loneliness predicted higher risk (b = .31,

p = .024). However, the main effect of PES was moder-

ated by an interaction with sex (b = .56, p = .010) (see

Table 3). Simple slopes analysis showed that lower PES

predicted higher CVD risk scores among men,

t (19) = -3.55, p = .001, but not women t (61) = -.78,

p = .44 (see Fig. 1).

Framingham 10-year projected CVD risk

Entering PES in the first step produced a marginal model,F (1,

80) = 3.60, p = .061, explaining 4% variance in risk scores.

PES marginally predicted lower CVD risk scores (b = -.20,

p = .061). The addition of covariates; sex, PA, depressive

symptoms, and loneliness in Step 2 also produced a marginal

model, F (5, 76) = 2.05, p = .081, explaining a further 8%

variance in risk scores, although the change in F was not

significant, FD (4, 76) = 1.64, p = .17. PES continued to

marginally predict lower risk (b = -.20, p = .073), and

loneliness predicted higher risk (b = .30, p = .039). The

addition of the sex-by-skill interaction term in the final step

did produce a significant model, F (6, 75) = 2.48, p = .030,

explaining a further 5% variance in risk scores, FD (1,

75) = 4.19, p = .044. PES predicted lower CVD risk scores

(b = -.59, p = .009), however, the effect of PES was

moderated by a significant interaction with sex (b = .46,

p = .044) (see Table 3). Simple slopes analysis showed that

lower PES predicted higher CVD risk scores among men,

t (19) = -2.69, p = .009, but not women t (61) = -0.52,

p = .61 (see Fig. 1).

Discussion

Positive emotionality and the tendency to express positive

emotion have been associated with lower CVD risk

(Davidson et al., 2010; Howell et al., 2007; Pressman &

Cohen, 2005). To this, the present report adds the possi-

bility that the ability to express positive emotion also has

ties to measures of cardiac risk. As expected, greater ability

to express positive emotion was associated with lower

cardiac risk scores on three metrics, even after controlling

for PA, depressive symptoms, and loneliness. Additional

analyses suggested that this effect was primarily evident

among men. Below, we discuss these results more fully,

consider possible interpretations, and offer directions for

future study.

The finding that the ability to express positive emotion

was associated with lower CVD risk scores is consistent with

evidence that trait positive expressivity is associated with

lower cardiac risk (Davidson et al., 2010) and smile intensity

predicts longevity (Abel & Kruger, 2010). Interpretatively,

the ability to deliberately express positive emotion may

reflect differences in an underlying capacity to self-regulate,

which in turn has links with better health outcomes

(Kubzansky et al., 2011; Potijk et al., 2016). Additionally,

positive expressive skill may correspond with lower risk via

social mechanisms, increasing available support and co-

operation (Owren & Bachorowski, 2001) and reducing risk

associated with social isolation (Valtorta et al., 2016).

However, moderation analyses suggested that the links

between expressive skill and risk scores were predomi-

nantly evident in men. Interpretatively, although there were

no clear sex differences in skill scores, such metrics may be

more closely associated with risk in men due to either

lower skill and/or higher risk scores in this group. Alter-

natively, positive expressive skill may serve a protective

function that is more salient among men, by offsetting a

typically less facilitative style of emotional signaling.

Table 3 Results showing the final step for 3 linear regressions, showing how positive expressive skill (PES) and a PES by sex interaction predict

projected CVD risk parameters while controlling for trait positive affect, depressive symptoms and loneliness

Framingham 10 year risk New Zealand 5 year risk ASCVD 10 year risk

B SE b p sr2 95% CI B SE b p sr2 95% CI B SE b p sr2 95% CI

PES -1.68 0.62 -0.59 .009 0.08 -2.92, -0.44 -0.75 0.19 -0.81 .000 0.15 -1.13, -0.37 -1.31 0.37 -0.74 .001 0.13 -2.05, -0.58

Sex -0.10 0.71 -0.02 .885 0.00 -1.52, 1.32 -0.32 0.22 -0.15 .147 0.02 -0.75, 0.12 -0.44 0.42 -0.11 .298 0.01 -1.29, 0.40

Positive affect 0.88 0.82 0.15 .282 0.01 -0.74, 2.51 0.26 0.24 0.14 .294 0.01 -0.23, 0.76 0.41 0.48 0.11 .403 0.01 -0.56, 1.37

Depressive

symptoms

-0.05 0.05 -0.14 .341 0.01 -0.16, 0.06 0.00 0.02 -0.03 .813 0.00 -0.04, 0.03 -0.03 0.03 -0.12 .391 0.01 -0.09, 0.04

Loneliness 0.08 0.04 0.27 .059 0.04 0.00, 0.16 0.02 0.01 0.17 .213 0.02 -0.01, 0.04 0.06 0.02 0.31 .024 0.05 0.01, 0.11

Sex-by-skill

interaction

1.50 0.73 0.45 .044 0.05 0.04, 2.95 0.59 0.22 0.55 .010 0.07 0.15, 1.14 1.15 0.43 0.56 .010 0.07 0.29, 2.02

sr2 squared part correlations

1 Men = 0, Women = 1
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Compared to women, men are more likely to express

emotions that increase social distance (Hall et al., 2000),

and respond to stressors with egocentricity and a ‘fight or

flight’ response, potentially increasing CVD risk via allo-

static load and social factors (Tomova et al., 2014; Valtorta

et al., 2016). Conversely, positive expressions signal a

willingness to interact and co-operate (Owren & Bachor-

owski, 2001), and the ability to deliberately signal positive

emotion (regardless of felt emotion), may buffer CVD risk

by improving social support, facilitating conflict resolution,

and speeding autonomic recovery (e.g. Kraft & Pressman,

2012). Evidence that the links between psychosocial fac-

tors and disease risk are more apparent among men than

women (Yang et al., 2013), may imply that the cost of

expressive skill deficits might be higher for men.

Limitations and future directions

The present data have several limitations. Findings in a

predominantly white sample cannot be generalized to other

groups. Likewise, participants self-selected into the study,

and CVD risk factors were relatively low. Selection biases

(particularly among men) may be strong for a study titled

‘Emotions and Health’, and the present sample may not be

representative of the broader population. Men were under-

represented in the present sample, and, marginal effects in

some models may indicate that the study was underpow-

ered. Further studies in larger, more representative, gender-

balanced samples are needed to confirm these findings.

Additionally, despite controlling for several established

confounds, the cross-sectional design means that third

variable confounds are nonetheless possible and the ability

to express positive emotion may be confounded with the

ability to generate positive affect. Additionally, the direc-

tion of the relationship remains unclear. It is, for example,

possible that men in poorer health are less able to signal

positive emotions. Relatedly, skill deficits might reflect

differences in motivation, attention, or system fatigue,

although controlling for reported effort did not influence

the present findings.

Further, it is important to note that risk metrics cannot

be generalized to actual cardiac events, and future work is

needed to test whether expressive skills predict cardiac

morbidity or mortality. Rather, risk metrics reflect a com-

bination of biological, demographic, and behavioral risk

factors, and a single risk factor (or group of factors) may be

responsible for the observed link between expressive skill

and risk scores. Although correlations between skill scores

and individual risk metrics were not significant, and did not

indicate that any single metric (or group of metrics) was

responsible, future studies identifying the specific risk

factors that are most strongly associated with expressive

skills would help to identify the mechanisms by which

expressive skills are associated with CVD risk scores. This

noted, risk scores are only reliable predictors of outcome

among middle aged and older samples (D’Agostino et al.,

2008; Dawber et al., 1951; Lloyd-Jones et al., 2004) and

studies in younger samples and student groups are not well

suited to the examination of links between expressive skills

and cardiac risk algorithms.

Finally, the ability to signal negative emotions may also

be associated with better health outcomes, however several

issues prevented exploration of this possibility in the cur-

rent report. First, in contrast to the positive expressive skill

metrics, the negative skill scores were poorly distributed
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and ill-suited to parametric testing. This may indicate that

signaling specific negative emotions is more challenging

than showing positivity (at least in this measurement con-

text). Second, participants often tilted their heads of cov-

ered their faces while expressing negative emotions,

meaning that the FaceReader TM software was unable to

generate valid expressivity estimates for negative expres-

sions for an additional 20 participants (reducing the sample

size from 82 to 62). Third, although combining negative

skills scores into a single negative affect skill metric did

produce a normally distributed aggregate that was associ-

ated with lower CVD risk scores, the alpha coefficient was

low (a = .15), suggesting that combining these variables is

not empirically warranted. Thus, although the present

findings are limited to positive expressive skill, it seems

likely that skill in expressing negative emotions may also

predict health outcomes, and future studies testing this

possibility are needed.

Despite limitations, this report provides early empirical

evidence that an objective test of the ability to signal

positive emotion predicts projected cardiac risk. It extends

prior findings linking both trait PA and positive expres-

sivity with health outcomes, and implies that the ability to

signal positive emotion may underpin some of these links.

Given that the biological, behavioral, and demographic risk

factors measured here are relevant to other chronic condi-

tions, notably diabetes (Singh et al., 2013; Wulsin et al.,

2015), the observed links between skills and CVD risk

scores may extend to other health outcomes.
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