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Abstract

Objective—Social interaction quality is related to cardiovascular functioning. Trait emotional 

reactivity may amplify cardiovascular responses to social interactions, but is often examined as a 

tendency to react to negative events. We took a broader approach by examining the joint effects of 

positive and negative emotional reactivity and social interaction quality on ambulatory blood 

pressure (ABP) and heart rate (HR) responses to daily social interactions.

Methods—Participants were part of a larger study on BP and cardiovascular health (N = 805; 

MAge = 45.3; 40.1% male). Participants completed a measure of emotional reactivity (BIS/BAS) 

and 24-hour ABP monitoring accompanied by ecological momentary assessments (EMA) about 

just-experienced social interactions and their pleasantness. Multilevel models tested the 

associations of emotional reactivity, average pleasantness, and momentary pleasantness with BP 

and HR.

Results—Participants who reported more pleasant interactions on average had lower BP (systolic 

BP: B = −.51 mmHg; diastolic BP: B = −.46 mmHg). These effects did not depend on emotional 

reactivity. The effect of momentary pleasantness depended on BIS/BAS; in less reactive 

participants, greater pleasantness was associated with lower HR, B = −.13 bpm; in more reactive 

participants, greater pleasantness was associated with increased HR, B = .16).

Conclusions—Participants who had more pleasant social interactions throughout the day had 

lower mean ABP. The acute effect of a given social interaction on HR depended on emotional 

reactivity: HR increased for participants high in emotional reactivity during pleasant interactions. 

Thus, emotional reactivity may influence cardiovascular responses to social stimuli.
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Social interactions have a significant impact on cardiovascular health. Negative social 

interactions such as argumentative exchanges predict increased risk for cardiovascular 

disease and incident coronary events (De Vogli, Chandola, & Marmot, 2007; Ross, Martin, 

Chen, & Miller, 2011). Conversely, positive aspects of relationships such as social support 

and affiliation predict a lower incidence of coronary heart disease (Ruiz, Hutchinson, & 

Terrill, 2008; Smith, Baron, & Grove, 2014) and lower mortality among congestive heart 

failure patients (Coyne et al., 2001).

The effects of social interactions on cardiovascular outcomes may emerge as cumulative 

consequences of repeated interactions over days, weeks, and months. These physiological 

mechanisms can be observed most precisely at the level of a given interaction. The 

emotional quality of an interaction, for example, reliably alters blood pressure. Interactions 

with a romantic partner or close other are associated with lower ambulatory blood pressure 

(Gump, Polk, Kamarck, & Shiffman. 2001; Holt-Lunstad, Uchino, Smith, Olson-Cerny, & 

Nealey-Moore, 2003), whereas interactions with a partner toward which one has ambivalent 

feelings are associated with higher blood pressure throughout the day (Holt-Lunstad et al., 

2003). More broadly, social interactions that are seen as unpleasant predict greater increases 

in blood pressure (Brondolo et al., 2003). This pattern suggests that unpleasant, 

uncomfortable, or stressful interactions can be detrimental for heart health, whereas pleasant 

or comfortable interactions can be beneficial (Zanstra & Johnston, 2011).

Yet the cardiovascular effects of social interactions are not the same for everyone. Rather, 

people with different dispositions react to social stimuli in different ways, and the way in 

which someone tends to react emotionally may shape acute physiological responses to social 

situations. This possibility is highlighted by research showing that individual differences in 

emotional responding, such as the tendency to react with hostility, affects blood pressure 

during social interactions (Smith & Gallo, 1999; Vella, Kamarck, & Shiffman, 2008). For 

instance, interactions perceived as intimate may lead to lower blood pressure, but only for 

individuals low in hostility (Vella et al., 2008). Threatening situations may increase blood 

pressure in particular for high-hostility individuals (Smith & Gallo, 1999), and social 

interactions that are high in instrumental support may increase blood pressure for high-

hostility people (Vella et al., 2008), ostensibly because they do not want “help.” Hostility 

may also exacerbate increases in blood pressure during emotionally intense encounters 

(Brondolo et al., 2003).

A person’s emotional reactivity to pleasant and unpleasant stimuli and situations may be 

especially important in social contexts. Highly reactive people may over-respond to social 

pleasantness or unpleasantness cues, which may increase stress on the cardiovascular system 

through heightened blood pressure variability (Parati, Pomidossi, Albini, Malaspina, & 

Mancia, 1987; Stergiou et al., 2014; Stevens et al., 2016). Indeed, individuals who are more 

variable in negative emotion throughout the day also experience higher blood pressure in 
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response to negative emotions (Carels, Blumenthal, & Sherwood, 2000). Emotional 

reactivity may be an especially potent moderator when considering how blood pressure is 

affected by acute changes in relative pleasantness (versus differences in average level of 

pleasantness). Reactivity entails reacting to a situation at hand, and therefore it should 

ostensibly be more relevant for shaping cardiovascular responses to momentary fluctuations 

in pleasantness than for influencing a person’s average blood pressure/heart rate during a 

generally pleasant or unpleasant day.

Emotional reactivity is a broadly defined concept pertaining to typical responses to emotion-

eliciting stimuli and situations. A majority of research on this construct has focused on 

negative affect (e.g., “upset,” “agitated,” “anxious”) in response to unpleasant events, and 

this is reflected in many of the psychometric assessments designed to quantify emotional 

reactivity (e.g., Nock, Wedig, Holmberg, & Hooley, 2008). Yet positive affect in response to 

pleasant events is also an important dimension of emotional reactivity.

Because measures to assess emotional reactivity generally focus solely on reactivity to 

negative events, alternative approaches are warranted. Although the BIS/BAS questionnaire 

was originally developed to measure two aspects of personality pertaining to avoidance and 

approach dimensions of motivation (Carver & White, 1994), and is therefore usually treated 

as separate subscales, it is possible to conceptualize this scale as a single total score 

measuring individual differences in emotional reactivity across positive and negative 

domains (see also Claes et al., 2010; Claes, Vertommen, Smits, & Bijttebier, 2009). The 

BIS/BAS encompasses two dimensions: behavioral inhibition sensitivity (BIS) (e.g., 

“Criticism or scolding hurts me quite a bit”), and behavioral activation sensitivity (BAS) 

(e.g., “When I get something I want, I feel excited and energized”). Items on the BIS/BAS 

have been shown to be related to both negative and positive affect (Heubeck et al., 1998). 

BIS is measured by a single subscale, and is associated with greater self-reported unpleasant 

emotion and a higher tendency to engage in rumination (Leen-Feldner et al., 2004), whereas 

BAS consists of three subscales related to pleasant emotion(s) and appetitive motivation: 

reward responsiveness, fun-seeking, and drive. BAS has been associated with some adaptive 

outcomes such as lower depressive symptoms (McFarland et al., 2006), but has also been 

associated with adverse emotional, behavioral, and health outcomes. For example, higher 

reward responsiveness is associated with impulsive buying (Claes et al., 2010), and fun-

seeking is associated with greater alcohol use and symptoms of mania among college 

students (Franken & Muris, 2006; Meyer, Johnson, & Carver, 1999). Furthermore, although 

there is strong evidence that negative affect is reliably associated with BIS (Heubeck et al., 

1998), BAS has sometimes also been associated with negative affect (e.g., reward 

responsiveness is associated with heightened frustration; Carver, 2004).

This study explored the intersection of social context (both pleasantness of social 

interactions on average and fluctuations in pleasantness within the day) and individual 

differences in emotional reactivity as they relate to ambulatory blood pressure and heart rate 

in real time and in individuals’ naturalistic context. Given previous research showing 

exaggerated responses to unpleasant emotional or social stimuli amongst individuals who 

are higher in hostility or negative emotions (e.g., Carels et al., 2000; Smith & Gallo, 1999; 

Vella et al., 2008), we hypothesized that more emotionally reactive people would experience 
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greater changes in blood pressure and heart rate in response to the pleasantness (or 

unpleasantness) of interactions.

We had two hypotheses. First, greater pleasantness in social interactions—both on average 

and relative to average (i.e., more or less pleasant than usual)—is associated with lower 

blood pressure and heart rate. Second, participants who are high in emotional reactivity will 

exhibit exaggerated changes in blood pressure and heart rate across the range of pleasantness 

in social interactions relative to participants low in emotional reactivity. Although we were 

primarily interested in emotional reactivity towards both negative and positive stimuli, it is 

possible that these associations may differ for participants who are reactive to unpleasant 

situations (i.e., high versus low BIS) and participants who are reactive to pleasant situations 

(i.e., high versus low on BAS subscales). As such, in addition to testing the moderating 

effects of the total BIS/BAS score, we explored potential moderating effects of each of the 

four subscales. Although we initially hypothesized that blood pressure and heart rate 

responses to social interactions would be similar, we were sensitive to the possibility that 

this might not be true. For example, Brosschot et al. (2014) found that induction of negative 

emotion influenced blood pressure recovery, but not heart rate recovery, after a stressor.

Method

Participants

Participants (N = 805) were part of a larger study on the correlates of and cardiovascular 

sequelae of masked hypertension (Masked Hypertension Study; see Schwartz et al., 2016 for 

further details and CONSORT information). Initial inclusion criteria included: 1) 21 years of 

age or older, 2) working at least 17.5 hours per week, 3) able to speak and read English, 4) 
pre-enrollment screening blood pressure of less than 160/105 mmHg, and 5) not taking 

blood pressure-lowering medication. Participants were excluded if they reported a history of 

cardiovascular disease (e.g., myocardial infarction), or chronic renal, liver, thyroid, or 

adrenal disease, cancer that was not in remission for at least six months, and active substance 

abuse or a serious mental health illness. Participants were also excluded if they had evidence 

of secondary hypertension. Finally, those taking any cardiovascular medication other than a 

statin and pregnant women were excluded. This study was approved by the Columbia 

University Medical Center and Stony Brook University Institutional Review Boards.

To be included in the analyses reported here, participants needed to have reported having 

had at least one social interaction “just prior” to a blood pressure reading; this question was 

asked first, and, if the participant indicated no interaction, it was followed by a question 

asking about “any” interaction since the last reading. We included only interactions “just 

prior” to the ABP reading, given that “any” interaction might have occurred up to 28–30 

minutes prior, and therefore results would not reflect the acute/momentary effect of social 

interactions on ABP and HR. We acknowledge that we could examine the possibility of 

protracted and/or delayed effects of social interactions on BP and HR, but that would be 

secondary to our primary focus. Because the presence/absence of social interactions was 

only assessed for awake readings, all sleep readings were excluded from the analysis.
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Procedure

Participants were recruited from workplace blood pressure screenings between 2005–2011. 

After determining eligibility, participants completed informed consent. Participation 

consisted of five visits to our clinic setting. Relevant to this study, at the first visit, 

participants received a psychosocial questionnaire including the assessment of emotional 

reactivity. This was returned prior to the third visit, at which participants were fitted with an 

ambulatory blood pressure monitor and trained in the use of an electronic diary to complete 

ecological momentary assessments (EMAs). Blood pressure readings were taken every 28–

30 minutes, after which participants completed an EMA diary entry assessing a variety of 

situational factors (e.g., posture, location, recent social interaction), for the next 24 hours 

while going about their daily life during a normal workday.

Measures

BIS/BAS Scale—Emotional reactivity was measured using a 20-item version of the 

BIS/BAS Scale (Carver et al., 1994). A total emotional reactivity score (Cronbach’s α = .81) 

was computed as the sum of all 20 items that contribute to the four subscales such that a 

higher total emotional reactivity score represented greater reactivity to both positive and 

negative stimuli. The four subscales are: BIS (sum of seven items, e.g., “Criticism or 

scolding hurts me quite a bit”; Cronbach’s α = .77), BAS reward responsiveness (five items, 

e.g., “When I get something I want, I feel excited and energized”; Cronbach’s α = .84), BAS 

drive (four items, e.g., “When I want something I usually go all-out to get it”; Cronbach’s α 
= .82), and BAS fun-seeking (four items, e.g., “I crave excitement and new sensations”; 

Cronbach’s α = .78). Items were summed so that each subscale represented higher levels of 

emotional reactivity (e.g., higher BIS score represented greater behavioral inhibition, higher 

BAS reward responsiveness score represented greater reward responsiveness).

Social interaction pleasantness—At each blood pressure reading, participants were 

asked if they had just had a social interaction (yes or no), and to rate the pleasantness of the 

social interaction using a visual analog scale (VAS), translated into a numeric score between 

0 and 100) with anchors of unpleasant (extreme left), neutral (center), and pleasant (extreme 

right). To aid in interpretability of results, these scores were divided by 10 so that the scale 

ranged from 0 to 10.

Pleasantness was decomposed into two separate components: average pleasantness of social 

interactions (between-persons, or the average pleasantness reported by each individual 

during that 24 hours) and momentary fluctuations in pleasantness (within-person, or the 

relative pleasantness of a given interaction in relation to that participant’s average 

pleasantness). Momentary fluctuations in pleasantness were person-centered around each 

participant’s average pleasantness of social interaction. For example, if a participant reported 

a pleasant interaction of 7.0 and had an average pleasantness of 8.2, the relative pleasantness 

of that interaction would be −1.2 (i.e., it is less pleasant than usual).

Blood pressure and heart rate—Ambulatory blood pressure readings were taken 

automatically for 24 hours using a portable blood pressure monitor (SpaceLabs, Model 
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90207, Snoqualmie, WA, US) placed on the non-dominant arm. Additional details are 

described in Schwartz et al. (2016).

Data Analysis Strategy

Multilevel models were estimated using the MIXED procedure in SAS, with an error 

structure that treats between-person differences in level of BP/HR as a random effect and 

allows for serial autocorrelation among consecutive BP/HR readings. This structure provides 

a flexible and effective way to account for individual variability and greater similarity 

between ABP readings that were taken closer in time to each other (see Schwartz & Stone, 

2007 for details on specifying error structures for real-time data). Both emotional reactivity 

and average pleasantness were grand mean centered prior to analysis.

After testing significance of random effects (i.e., individual differences in intercept and the 

within-person effect of relative pleasantness) using deviance comparison tests, two models 

were run for each outcome (systolic blood pressure [BP], diastolic BP, and heart rate [HR]). 

In the first model, the main effects of average reported pleasantness of all social interactions 

during the awake portion of the 24-hour monitoring period, the relative pleasantness of the 

current/recent social interaction, and emotional reactivity were examined. In the second 

model, multiplicative interaction terms for emotional reactivity with average and relative 

pleasantness were added in order to test whether the effect of the latter differs according to 

the participant’s emotional reactivity. Secondary analyses examined the four BIS/BAS 

subscales separately to test whether the findings were specific to a given subscale.

For the models outlined above, estimates were adjusted for demographic factors (age, race, 

ethnicity, gender, and BMI) and momentary factors known to affect ABP (posture, location, 

physical exertion, temperature, and recent meal, caffeine, alcohol, or nicotine consumption) 

(e.g., Brondolo et al., 2003; Holt-Lunstad et al., 2003; Schwartz, Warren, & Pickering, 

1994).

Results

Participants were a mean of 45.3 years old (SD = 10.3) and were predominantly female 

(59.9%; 40.1% male). Participants were majority non-Hispanic white (70.9%); only 6.8% 

were Black, and 11.4% Hispanic. Participants most often reported (38.6%) receiving some 

graduate training, followed by a bachelor’s degree (27.7%), some college or a vocational 

degree (26.0%), and high school or less (7.7%). Participants most often reported a family 

income of $100,000–$149,999 (44.6%), followed by ≥ $150,000 (28.3%), $50,000–$99,999 

(15.8%), and < $50,000 (11.3%).

Significant correlations among BIS/BAS subscales were low to moderate in magnitude (see 

Table 1 for means, standard deviations, and correlations for the BIS/BAS). Participants had 

an average of 24.6 valid awake ABP readings accompanied by a concurrent EMA 

assessment (SD = 7.4) during the 24-hour monitoring period; the average number of times 

an interaction just prior to the ABP reading was reported was 13.9 (SD = 6.5). Daily 

interactions were on average rated as pleasant (M = 68.9, SD = 13.1, on original 100-point 

scale). Mean systolic BP was 123.9 (SD = 13.1); diastolic BP, M = 78.3, SD = 10.2; HR, M 
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= 77.2, SD = 12.8. Preliminary nested deviance comparison tests showed that the random 

intercept was significant for systolic BP, diastolic BP, and HR. The random effect for relative 

pleasantness was statistically significant for systolic BP and HR, ps < .05, but not for 

diastolic BP, p = .14. Because we were primarily interested in the interaction effect of 

relative pleasantness with emotional reactivity on BP and HR, however, we left the random 

effect in the model. Interaction models for emotional reactivity predicting systolic BP, 

diastolic BP, and HR, including coefficients for covariates are reported in Table 2.1 Full 

results for systolic BP, diastolic BP, and HR across subscales are shown in Tables 3, 4, and 5, 

respectively.

Emotional Reactivity

In main effects models, emotional reactivity was not associated with systolic BP, diastolic 

BP, or HR. Consistent with the first hypothesis, participants who reported more pleasant 

interactions on average throughout the day had lower systolic BP, B = −.51 [95% confidence 

interval, −1.01, −.00] mmHg/10-point difference in VAS, p = .05, and lower diastolic BP, B 
= −.46 [−.85, −.06] mmHg/10-point difference in VAS, p = .02. Exploratory analyses of a 

possible interaction between emotional reactivity and average pleasantness of interactions 

showed that the effects of the latter did not depend on emotional reactivity. Contrary to the 

first hypothesis, there was no effect of average pleasantness on HR.

Again supporting the first hypothesis, results from the main effects models show that 

reporting a social interaction that was relatively more pleasant than one’s average 

pleasantness (i.e., a social interaction that was more pleasant than usual) was associated with 

lower systolic BP, B = −.13 [−.24, −.03] mmHg/10-point difference in VAS, p = .02. The 

main effects of relative pleasantness on diastolic BP and HR were not significant.

Regarding the second hypothesis, the second model (lower half of each table) revealed that 

total emotional reactivity significantly moderated the relationship of relative pleasantness to 

HR, B = .02 [.01, .04] bpm/10-point difference in VAS, p < .01 (see Figure 1). Although 

there was no main effect of relative pleasantness on HR, for participants with low emotional 

reactivity (one SD below the mean; −1SD), social interactions that were more pleasant than 

usual had a marginally significant association with HR, B = −.13 [−.27, .01] bpm/10-point 

difference in VAS, p = .07. In contrast, for participants with high emotional reactivity 

(+1SD), social interactions rated as more pleasant than usual were associated with higher 

HR, B = .16 [.04, .29] bpm/10-point difference in VAS, p = .01. These slopes were 

significantly different from each other, p < .01. The interaction between emotional reactivity 

and relative pleasantness was not statistically significant in the models predicting systolic 

1Although it is quite rare to explicitly incorporate time into models of ABP readings, we nevertheless performed a sensitivity analysis 
that included a sinusoidal diurnal pattern for time of day that was allowed to vary (both amplitude and location of the peak/nadir) 
among participants. The fixed effect is highly significant and there is also significant individual variability in the parameter estimates 
(when treated as random coefficients). Neither the coefficients nor the confidence intervals of the focal interaction effect (relative 
pleasantness with emotional reactivity) were affected by the incorporation of time into the models:
Systolic BP, as reported in the manuscript: B = .01 [-.00, .03], p = .13. With time in both the model and random statements: B = .01 [-.
00, .03], p = .12.
Diastolic BP, as reported in the manuscript: B = .00 [-.01, .02], p = .74. With time in both the model and random statements: B = .00 
[-.01, .02], p = .59.
HR, as reported in the manuscript: B = .02 [.01, .04], p < .01. With time in both the model and random statements: B = .02 [.01, .04], p 
< .01.
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and diastolic BP, B = .01 [−.00, .03] mmHg/10-point difference in VAS, p = .13, and, B = .

00 [−.01, .02] mmHg/10-point difference in VAS, p = .74, respectively.

In summary, greater pleasantness of social interactions on average predicted lower systolic 

and diastolic BP, whereas greater relative pleasantness—an interaction that was more 

pleasant than usual—predicted only lower systolic BP. For participants high in emotional 

reactivity, an interaction that was more pleasant than usual predicted increased HR.

Subscale Tests

Consistent with the results for the total emotional reactivity score, reward responsiveness, 

fun-seeking, and drive moderated the relationship between relative pleasantness and HR (see 

Table 4). Again, similar to the primary results, participants low (−1SD) on these subscales 

did not exhibit an association between relative pleasantness and HR. Participants high 

(+1SD) on any of these three subscales exhibited a significant or marginally significant 

positive association: high behavioral inhibition, B = .12 [−.01, .25] bpm/10-point difference 

in VAS, p = .07; high reward responsiveness, B = .14 [.01, .27] bpm/10-point difference in 

VAS, p = .03; high fun-seeking, B = .11 [−.01, .24] bpm/10-point difference in VAS, p = .08.

Discussion

This study examined the between-person and within-person associations of the pleasantness 

of social interactions with blood pressure and heart rate over the course of 24 hours, as well 

as the potential moderating effect of emotional reactivity on these associations. The most 

consistent finding concerned the pleasantness of interactions. In support of our first 

hypothesis, people whose social interactions were on average more pleasant that day had 

lower average BP. Over and above the effect of average pleasantness, social interactions that 

were more pleasant than usual also predicted lower BP. Of particular interest, the effects of 

relative pleasantness on cardiac outcomes depended on emotional reactivity, although the 

nature of these effects were unexpected. Counter to our hypothesis (we had expected an 

exaggerated but parallel response amongst individuals higher versus lower in emotional 

reactivity), there was no evidence that emotional reactivity moderated the effect of relative 

pleasantness on BP, and, for people with higher emotional reactivity, heart rate increased as 

pleasantness increased. In contrast, people with lower emotional reactivity tended to have 

lower HR following interactions that were more pleasant than usual.

Pleasant interactions on average, and experiencing a particularly pleasant interaction, both 

predicted lower systolic BP, and average pleasantness also predicted lower diastolic BP. This 

is consistent with previous research finding beneficial effects of positive, social relationships 

on cardiovascular health (Coyne et al., 2001; Gump et al., 2001; Holt-Lunstad et al., 2003; 

Ruiz et al., 2008; Smith et al., 2014). There was no main effect of emotional reactivity on 

systolic BP, diastolic BP, or HR. Considering these null effects in light of the significant 

interaction effect described above, findings suggest that people who typically respond 

especially strongly to events that elicit positive or negative emotions do not show differences 

overall in cardiac activity relative to less reactive people. Rather, differences emerged 

specifically in the context of the pleasantness of the social interactions they experienced.
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These findings raise interesting questions about emotional disposition. Why did emotional 

reactivity moderate the relationship between the relative pleasantness of an interaction, 

compared to one’s average, and HR, but not systolic or diastolic BP? In terms of HR, it may 

be that reactivity—positive or negative—is associated with greater physiological arousal, 

even if the stimuli are positive. Indeed, HR tended to increase in the context of interactions 

that were more pleasant than usual for people with high emotional reactivity, but tended to 

be lower in interactions that were more pleasant than usual for people lower in reactivity. It 

is conceivable that the observed HR increases during pleasant interactions among highly 

reactive participants may have been driven, in part, by heightened sympathetic arousal due to 

the positive reactivity component of our scale, or to “approach” or “reward” motivation (e.g., 

a developing friendship). That is, people with high reactivity may have experienced greater 

excitement or arousal, or appetitive motivation. Yet this interpretation does not explain why 

the effect of higher heart rate following pleasantness was observed when we separately 

examined the behavioral inhibition subscale, which is thought to measure avoidance and 

inhibition. Further, although the pattern observed for HR was similar across all subscales, 

these subscales were only moderately correlated, raising even more questions about the 

interrelationships between different forms of reactivity and physiological responding.

Positively valenced emotion can also vary substantially in arousal, and it may be that 

participants with higher emotional reactivity (either positive or negative) experienced 

pleasant interactions as arousing or exciting, prompting increased sympathetic arousal (i.e., 

elevated heart rate), whereas participants with lower reactivity may experience pleasant 

interactions as calming, prompting parasympathetic activity characteristic of pleasant 

relaxation (i.e., reduced heart rate). Future studies should consider this possibility, and 

should consider ways to capture a more diverse range of pleasant, unpleasant, and 

ambivalent interactions. Although we are somewhat limited when considering unpleasant 

(rather than pleasant) interactions, given that the interactions in this study were 

predominantly pleasant, similar possibilities arise. Although it is possible that two unipolar 

scales, one assessing pleasantness and the other unpleasantness, would have revealed 

different effects of these constructs on BP or HR than our unipolar assessment of 

pleasantness, our experience is that study participants resent the “same question” being 

asked twice with opposite adjectives in an electronic diary that they are asked to complete 

many times. Nevertheless, this method would have the additional advantage of better 

measuring valence (Kron, Goldstein, Lee, Gardhouse, & Anderson, 2013) in that it could 

capture ambivalent interactions (i.e., high pleasant and high unpleasant), and ambivalent 

interactions in particular have been linked to higher BP (Holt-Lunstad et al., 2003). Indeed, 

it is unclear how participants would have rated ambivalent interactions on our scale; we 

suspect somewhere near “neutral.” It may also be that people higher in emotional reactivity 

characterized ambivalent interactions as unpleasant, whereas those lower in emotional 

reactivity characterized them as relatively neutral. This is purely speculative; however, it is 

not unreasonable to assume that social interactions may be viewed differently depending on 

individual characteristics. For example, greater emotional reactivity to unpleasant situations 

is associated with a higher likelihood of experiencing conflicts with family or friends 

(David, Green, Martin, & Suls, 1997), and emotional sensitivity is associated with more 

positive and reciprocal friendships (Lopes, Salovey, Côté, Beers, & Petty, 2005). Parallels 
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can also be drawn from research showing that support can attenuate stress reactivity 

(Eisenberger, Taylor, Gable, Hilmert, & Lieberman, 2007).

In this study, we were primarily interested in understanding how social interactions might 

influence cardiac outcomes differently for people who vary in overall reactivity to both 

positive and negative stimuli. Bolstering the value of this somewhat atypical approach, and 

the assertion that emotional reactivity in general might reflect an individual tendency 

towards physiological arousal, this measure demonstrated good internal consistency, and the 

pattern of associations observed in this study tended to replicate across the different 

subscales of the BIS/BAS, despite the fact that these subscales were correlated only weakly 

or not at all.

Strengths and Limitations

Our results should be considered in light of study strengths and limitations. One valuable 

aspect of the present study was its examination of individual differences in terms of broadly 

defined emotional reactivity to both unpleasant and pleasant events. Second, the use of 24-

hour ambulatory blood pressure monitoring allowed us to examine the joint effects of social 

and emotional factors on cardiovascular outcomes in the context of everyday life in a large 

sample of 805 individuals. Third, our multilevel analytic approach enabled us to parse the 

separable influences of average pleasantness of social interactions and fluctuations in 

pleasantness, or experiencing interactions that were more or less pleasant than usual, on 

cardiac functioning.

There were also a number of potential limitations. First, our measure of global emotional 

reactivity (i.e., indexing positive and negative reactivity) was created by combining BIS and 

BAS subscales, which is not typically done (Carver & White, 1994). To ensure that our 

conceptualization of reactivity was valid, we examined results separately for each subscale 

and found general support for this approach given the consistency of results across subscales 

when predicting HR. Further, the BIS/BAS has previously been found to predict 

physiological responses to positive and negative social scenarios in the lab (e.g., Balconi & 

Bortolotti, 2012). However, study results should be interpreted with caution and replicated in 

other studies that assess ambulatory blood pressure over longer periods of time and include 

alternative measures of emotional reactivity. Second, the estimated variance in the effect of 

pleasantness on diastolic BP was not statistically significant, indicating that this effect did 

not vary much across individuals in this sample; hence, it is not surprising that the 

interaction of relative pleasantness with emotional reactivity predicting diastolic BP was also 

not significant. Finally, social interactions in this study were overwhelmingly perceived as 

pleasant. This range restriction may have muted significant results and obscured effects 

specific to unpleasant social interactions. Although this may be considered a limitation, it 

represents the real-world experience of a non-selected, employed, community sample. Still, 

future research could aim to capture more unpleasant social interactions, and use 

assessments that allow participants to identify ambivalent interactions.

Cornelius et al. Page 10

J Psychosom Res. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusion

Results indicated that individuals who reported more pleasant interactions on average had 

lower ambulatory BP, and experiencing an interaction that was more pleasant than usual was 

also associated with lower systolic BP. Further, emotional reactivity can shape physiological 

response to social interactions, specifically when considering HR. These findings contribute 

to the current understanding of the social and emotional context of cardiovascular health by 

suggesting that the pleasantness of social interactions impacts cardiovascular health, and that 

more emotionally reactive individuals may have an exaggerated HR response to more 

pleasant (vs. less pleasant) social interactions.
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• Days with generally pleasant interactions relate to lower average blood 

pressure

• Emotional reactivity modifies heart rate response to social interactions

• Reactivity to positive and negative events affect heart rate response similarly
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Figure 1. 
Estimated relationship of HR (beats per minute [bpm]) to relative pleasantness for 

individuals at different levels of emotional reactivity.
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Table 1

Correlations among BIS/BAS subscales. Means (SDs) are on the diagonal.

BIS BAS – RR BAS – FS BAS – D

Behavioral Inhibition (BIS) 19.34
(3.25)

Behavioral Activation – Reward
Responsiveness (BAS – RR)

.16** 16.23
(2.23)

Behavioral Activation – Fun-Seeking
(BAS – FS)

−.03 .31** 10.20
(2.16)

Behavioral Activation – Drive (BAS – D) −.01 .37** .35** 9.92
(2.13)

+
p < .10,

*
p < .05,

**
p < 01
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Table 2

Interaction models for systolic BP, diastolic BP, and HR, with covariate estimates reported.

Systolic BP Diastolic BP HR

B B B

Intercept 125.29** 78.97** 96.90**

Age .22** .10** −.06+

Male 6.33** 4.57** −3.01**

Hispanic −2.27* −.44 .29

Black 1.50 .61 −.08

BMI .42** .02 .33**

Posture Reclining −3.94+ −7.66** −15.77**

Sitting −.61 −2.40 −11.47**

Standing 2.19 .91 −5.94**

Walking 2.59 −.60 −5.36**

Running – – –

Exertion None −3.02* −.01 −7.01**

Light −2.05 .24 −5.46**

Moderate −1.22 .14 −1.81

Heavy – – –

Temperature Comfortable .13 .24 −2.73**

Too Cold 1.39* 1.35* −3.50**

Too Hot – – –

Location Home .3.35 −2.61** −.76*

Work −1.58 −.68** −.98**

Other – – –

Meal .20** .40* 1.62**

Caffeine .01 −.15 .548

Alcohol 1.53* 1.81** .69

Nicotine 1.57* .83 3.29**

Day-Level Pleasantness −.51* −.47* −.26

Relative Pleasantness −.14** −.02 −.01

Reactivity .03 −.01 .00

Day-Level × Reactivity −.01 −.04 .01

Relative × Reactivity .01 .00 .02**

+
p < .10,

*
p < .05,

**
p < .01
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BP: blood pressure, BIS: behavioral inhibition sensitivity, BAS: behavioral activation sensitivity
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