




















three-way interaction among sex, receiving a hug, and experiencing conflict in predicting

same day positive affect, β = -0.338, p = .599, CI95 = [-1.601, 0.924], d = -0.114.

Next day affect. There was no interaction between sex and receiving a hug in predicting

next day negative affect, β = 0.236, p = .126, CI95 = [-0.067, 0.539], d = 0.079, nor was there an

interaction between sex and receiving a hug in predicting next day positive affect, β = -0.128,

p = .386, CI95 = [-0.418, 0.162], d = -0.042. Likewise, there was no interaction between sex and

experiencing conflict in predicting next day negative affect, β = 0.242, p = .387, CI95 = [-0.307,

0.790], d = 0.081, nor was there an interaction between sex and experiencing conflict in pre-

dicting next day positive affect, β = 0.032, p = .900, CI95 = [-0.463, 0.526], d = 0.010. Finally,

there was no evidence for a three-way interaction among sex, receiving a hug, and experienc-

ing conflict in predicting next day negative affect, β = 0.649, p = .277, CI95 = [-0.524, 1.822],

d = 0.219, nor was there evidence for a three-way interaction among sex, receiving a hug, and

experiencing conflict in predicting next day positive affect, β = -0.828, p = .169, CI95 = [-2.008,

0.353], d = -0.270.

Fig 3. Interaction between hug receipt and conflict in predicting next day negative affect. There was a significant

interaction between experiencing conflict and receiving a hug in predicting next day negative affect. When individuals

reported conflict without a hug they had higher negative affect on the next day than when they had also received a hug

on the previous day. Error bars represent 95% confidence intervals for the mean predicted next day negative affect

values.

https://doi.org/10.1371/journal.pone.0203522.g003

Hugs, conflicts, and daily mood

PLOS ONE | https://doi.org/10.1371/journal.pone.0203522 October 3, 2018 11 / 17

https://doi.org/10.1371/journal.pone.0203522.g003
https://doi.org/10.1371/journal.pone.0203522


Prospective associations among previous day affect and next day conflict

exposure and hug receipt

As noted above, by adjusting for previous day positive and negative affect in the prospective

lagged analyses, we were able to rule out the possibility that previous day affect might account

for the observed associations among previous day hug receipt, conflict exposure, and next day

affect. However, to test whether previous day affect was additionally associated with the likeli-

hood of receiving a hug or experiencing conflict on the next day, we conducted secondary

analyses predicting either hugs or conflicts on the next day as a function of previous day posi-

tive and negative affect. Results indicated that conflict exposure was not associated with either

previous day positive affect, OR = 1.009, p = .581, CI95 = [0.978, 1.040], or previous day nega-

tive affect, OR = 1.006, p = .726, CI95 = [0.974, 1.039]. Likewise, hug receipt was not associated

with previous day negative affect, OR = 0.999, p = .942, CI95 = [0.971, 1.028], and was only

weakly associated with previous day positive affect, OR = 1.028, p = .058, CI95 = [0.999, 1.055].

Discussion

We hypothesized that individuals experiencing interpersonal conflicts would have greater neg-

ative and lesser positive affect on both the same day and the following day. Moreover, we fur-

ther predicted that these associations would be attenuated for those receiving hugs on conflict

days. Conflicts were independently associated with greater concurrent negative affect and

lesser concurrent positive affect, though not with next day negative or positive affect. Receiving

a hug on the day of conflict was associated with improved concurrent negative and positive

affect and improved next day negative affect compared to days when conflict occurred but no

hug was received.

These results were independent of a number of controls included to address a variety of

alternative explanations. Controls included in all models were age, sex, race, marital status,

education, study, daily numbers of social interactions, 14-day mean numbers of daily social

interactions, and 14-day mean levels of both positive and negative affect. All prospective lagged

analyses additionally controlled for both previous day positive and negative affect. In addi-

tional follow-up analyses, we did not find evidence that associations among hugs, conflicts,

and affect varied as a function of marital status. Additionally, in separate analyses, we did not

find evidence that associations among hugs, conflicts, and affect varied as a function of indi-

vidual differences in global perceptions of baseline perceived social support.

Although the primary prospective lagged analyses indicated that the interaction between

conflicts and hugs predicted changes in negative affect from one day to the next, secondary

prospective analyses did not find an association of previous day affect with the likelihood of

receiving a hug or experiencing conflict on the subsequent day. This provides tentative evi-

dence for the hypothesized direction of causation; that is, conflicts and hugs were associated

with later changes in affect, but affect was not associated with later changes in conflict and

hugs.

We found sex differences in the number of days individuals reported conflicts and hugs. In

both cases, women reported more events than men. We also explored whether sex differences

exist in the extent to which hugs were associated with less conflict-related change in affect.

There were no differences in either the concurrent or the prospective lagged analyses. Thus,

our results are consistent with the conclusion that both men and women may benefit equally

from being hugged on days when conflict occurs.

While we have interpreted our results as being consistent with the hypothesis that hugs

buffer against conflict-related changes in affect, an alternative possibility is that interpersonal

conflict interferes with improved affect associated with receiving a hug. The correlational
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design of our study does not allow us to definitively rule this alternative hypothesis out, how-

ever an examination of the results figures along with the magnitudes of the conditional associ-

ations obtained from probing the interactions suggests this alternative is less consistent with

our data. For the alternative interpretation that conflicts interfere with changes in affect associ-

ated with hugging to be plausible, we would expect the effect size estimates for the associations

between hug receipt and affect on non-conflict days to be larger than the effect size estimates

for the associations between hugs and affect on conflict days. Instead, hugs appear to be associ-

ated within person with a larger beneficial change in affect when conflicts occur (d = 0.365 for

positive affect and d = -0.498 for negative affect) compared to when conflicts do not occur

(d = 0.122 for positive affect and d = -0.045 for negative affect). Likewise, conflicts appear

more strongly associated with poorer affect on days when hugs do not occur (d = -0.843 for

positive affect and d = 1.618 for negative affect) compared to when hugs do occur (d = -0.591

for positive affect and d = 1.165 for negative affect). This interpretation is also consistent with

numerous studies that have documented stronger stress buffering benefits of social support

compared to independent benefits (for reviews, see [45–49]). Nonetheless, experimental stud-

ies that manipulate conflict and hug exposure will be needed to test whether hugs causally

buffer against deleterious changes in affect due to interpersonal conflict.

Conceptually, the key to understanding why hug receipt was associated with less conflict-

related decreases in positive affect and increases in negative affect may be in what hugs convey

to recipients. Whereas numerous studies have linked the perception of social support to better

outcomes following stressful experiences [46], evidence supporting benefits of actual support

provision has been less forthcoming (e.g., [50]). One theory that has gained traction in under-

standing these disparate findings posits that support provision may be ineffective to the extent

that it communicates to receivers that they are not competent to manage stressors [51, 52].

Indeed, support provision that is high in responsiveness–defined as conveying understanding,

validation, and care–has been associated with better psychological outcomes [53]. Thus, as dis-

cussed in the introduction, interpersonal touch behaviors such as hugs may buffer against

stressors such as conflict because they increase perceptions of social support availability by tan-

gibly conveying care and empathy [2, 8, 9, 19] without communicating to receivers that the

receivers are ineffective. To test these potential mechanisms in individuals’ natural environ-

ments, future studies will need to make use of intensive within-day sampling of interpersonal

experiences.

It is unclear why we did not observe any associations among conflicts, hugs, and next day

positive affect, especially as previous studies have shown that negative social exchanges impact

both negative and positive affect longitudinally (e.g., [24, 27]). One possibility is that mood

tends to rebound on days following interpersonal conflict (e.g., [13]), and the associations we

report here among conflicts, hugs, and positive affect assessed concurrently were generally

weaker than for negative affect. Consequently, we may not have found prospective associations

because individuals generally did not show as steep of a decline in positive affect to begin with

on conflict days (compared to the magnitude of the observed increases in negative affect), and

thus had less of a deficit in positive affect to rebound from on the following day.

Strengths of this study include a large sample size, a large number of repeated assessments

of conflict, hugs, and affect, and the inclusion of prospective (lagged) analyses. There were also

several limitations. First, although we controlled for a variety of potential confounders, these

data are correlational and thus it is still possible that some unidentified factors influenced both

predictors and outcomes. That being said, our analyses primarily focused on within person

changes which are not confounded by individual difference factors. Another limitation was

that participants were not asked about whom they experienced conflict with or whom they

received hugs from, nor were they asked about the temporal order in which conflicts and hugs
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occurred within a given day. This lack of specificity restricted our ability to assess whether hugs

were effective buffers because they were given in direct response to conflicts or because they

provided a buffer when given prior to conflict. The lack of specificity regarding from whom

individuals received hugs also restricted our ability to identify whether hugs from specific types

of social partners were more effective than those from others (though we were able to rule out

that our findings were attributable primarily to hugs received by individuals who were married

or in a marital-like relationship). Future studies using multiple measurements per day (e.g., eco-

logical momentary assessments) will be needed to address these mechanistic issues. Addition-

ally, we did not collect data on conflict severity. It is possible that the interaction among hugs,

conflicts, and affect may have been partly attributable to hugs being more likely to occur on

days when conflict was less severe. Notwithstanding these limitations, this study contributes to

our understanding of the role of interpersonal touch in buffering against deleterious outcomes

associated with interpersonal conflict. In particular, our findings from a naturalistic community

sample with a large sample size suggest that hugs may be a simple yet effective method of pro-

viding support to both men and women experiencing interpersonal distress.
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S1 Fig. Scree plot comparing sample eigenvalues with 95th percentile eigenvalues obtained 

from parallel analysis. A comparison of eigenvalues obtained from the exploratory factor 

analysis of the daily affect data with the 95th percentile of eigenvalues obtained from a parallel 

analysis based on 10,000 generated random correlation matrices reveals a two factor solution. 

Specifically, the six positively valenced affect items each loaded on a “positive affect” factor, 

and the six negatively valenced affect items each loaded on a “negative affect” factor. 



  

S1 Table. Bivariate Correlations Among 14-Day Averages of the Six Assessed Mood States 

Mood State Calm Well-being Vigor Anger Anxiety Depression 

Calm 1      

Well-being 0.678 1     

Vigor 0.550 0.817 1    

Anger -0.368 -0.240 -0.156 1   

Anxiety -0.449 -0.279 -0.198 0.706 1  

Depression -0.398 -0.386 -0.264 0.704 0.661 1 

 



  

S2 Table. Factor Loadings for Two Affect Factors Extracted Using EFA 

Mood State 
Positive Affect Factor 

Loadings 

Negative Affect Factor 

Loadings 

Lively 0.899 0.015 

Full of Pep 0.873 0.030 

Cheerful 0.797 -0.140 

Happy 0.721 -0.219 

At Ease 0.528 -0.413 

Calm 0.486 -0.379 

Angry 0.015 0.869 

Hostile 0.100 0.858 

On Edge 0.015 0.852 

Tense -0.034 0.827 

Unhappy -0.158 0.813 

Sad -0.158 0.765 

Note: Bolded values indicate which factor the corresponding adjective most strongly loaded on. 



  

 

S3 Table. Multilevel Model Results for Predicting Concurrent Negative Affect from Hug 

Receipt and Conflict Exposure Not Conditioned on the Interaction Between Hugs and 

Conflicts 

Fixed Effects β p-value CI95 

Intercept 2.624 < .001 [2.502, 2.746] 

Sex 0.053 .219 [-0.031, 0.137] 

Age -0.003 .177 [-0.008, 0.001] 

Race 0.061 .261 [-0.045, 0.167] 

Study -0.001 .977 [-0.102, 0.099] 

Education 0.016 .168 [-0.007, 0.039] 

Marital Status -0.039 .555 [-0.169, 0.091] 

Mean Social Interactions -0.044 .004 [-0.073, -0.014] 

Mean Positive Affect 0.007 .169 [-0.003, 0.017] 

Mean Negative Affect 0.900 < .001 [0.873, 0.928] 

Daily Social Interactions -0.023 .391 [-0.075, 0.029] 

Hug Receipt -0.240 .005 [-0.407, -0.073] 

Conflict Exposure 3.455 < .001 [3.034, 3.877] 

Hug × Conflict (tested in subsequent step)a -1.217 .002 [-1.977, -0.457] 

Random Effects Variance χ2(df) p-value 

Intercept 0.011 232.463 (188) .015 

Daily Social Interactions 0.067 333.917 (197) < .001 

Hug Receipt 0.225 331.544 (197) < .001 

Conflict Exposure 8.982 609.301 (197) < .001 

Residual Error 7.394   

Hug × Conflict (tested in subsequent step)a 10.169 119.351 (58) < .001 
aThe Hug × Conflict interaction term was added to the model after first testing the unconditional 

associations among hug receipt, conflict exposure, and affect. Except for the Hug × Conflict 

interaction term, estimates of model parameters presented in this table are based on the model 

not conditioned by the interaction. 



  

S4 Table. Multilevel Model Results for Predicting Concurrent Positive Affect from Hug 

Receipt and Conflict Exposure Not Conditioned on the Interaction Between Hugs and 

Conflicts 

Fixed Effects β p-value CI95 

Intercept 14.749 < .001 [14.627, 14.870] 

Sex -0.042 .114 [-0.094, 0.010] 

Age 0.004 .020 [0.001, 0.007] 

Race -0.012 .682 [-0.070, 0.046] 

Study -0.004 .889 [-0.061, 0.053] 

Education -0.003 .647 [-0.016, 0.010] 

Marital Status -0.039 .318 [0.115, 0.038] 

Mean Social Interactions 0.006 .575 [-0.014, 0.025] 

Mean Positive Affect 0.992 < .001 [0.986, 0.998] 

Mean Negative Affect 0.046 < .001 [0.031, 0.060] 

Daily Social Interactions 0.216 < .001 [0.154, 0.279] 

Hug Receipt 0.406 < .001 [0.232, 0.581] 

Conflict Exposure -1.955 < .001 [-2.297, -1.614] 

Hug × Conflict (tested in subsequent step)a 0.751 .020 [0.121, 1.381] 

Random Effects Variance χ2(df) p-value 

Intercept 0.006 204.816 .190 

Daily Social Interactions 0.138 387.844 < .001 

Hug Receipt 0.089 319.383 < .001 

Conflict Exposure 3.613 348.734 < .001 

Residual Error 8.926   

Hug × Conflict (tested in subsequent step)a 3.867 57.785 (58) .483 
aThe Hug × Conflict interaction term was added to the model after first testing the unconditional 

associations among hug receipt, conflict exposure, and affect. Except for the Hug × Conflict 

interaction term, estimates of model parameters presented in this table are based on the model 

not conditioned by the interaction. 



  

S5 Table. Multilevel Model Results for Predicting Next Day Negative Affect from Hug 

Receipt and Conflict Exposure Not Conditioned on the Interaction Between Hugs and 

Conflicts 

Fixed Effects β p-value CI95 

Intercept 2.950 < .001 [2.822, 3.078] 

Sex 0.010 .714 [-0.045, 0.066] 

Age 0.002 .266 [-0.001, 0.005] 

Race -0.041 .215 [-0.106, 0.024] 

Study -0.055 .060 [-0.112, 0.002] 

Education 0.009 .234 [-0.006, 0.024] 

Marital Status 0.019 .675 [-0.071, 0.109] 

Mean Social Interactions -0.003 .741 [-0.024, 0.017] 

Mean Positive Affect -0.001 .843 [-0.008, 0.007] 

Mean Negative Affect 1.004 < .001 [0.988, 1.020] 

Previous Day Positive Affect 0.009 .600 [-0.024, 0.042] 

Previous Day Negative Affect 0.127 < .001 [0.085, 0.169] 

Daily Social Interactions -0.022 .435 [-0.076, 0.033] 

Previous Day Hug Receipt 0.025 .777 [-0.149, 0.199] 

Previous Day Conflict Exposure -0.152 .328 [-0.459, 0.154] 

Hug × Conflict (tested in subsequent step)a -1.022 < .001 [-1.618, -0.426] 

Random Effects Variance χ2(df) p-value 

Intercept 0.010 197.257 (176) .130 

Previous Day Positive Affect 0.013 267.065 (185) < .001 

Previous Day Negative Affect 0.046 300.398 (185) < .001 

Daily Social Interactions 0.040 291.920 (185) < .001 

Hug Receipt 0.021 276.340 (185) < .001 

Conflict Exposure 0.946 249.625 (185) .001 

Residual Error 8.852   

Hug × Conflict (tested in subsequent step)a 3.429 80.438 (52) .007 
aThe Hug × Conflict interaction term was added to the model after first testing the unconditional 

associations among hug receipt, conflict exposure, and affect. Except for the Hug × Conflict 

interaction term, estimates of model parameters presented in this table are based on the model 

not conditioned by the interaction. 



  

S6 Table. Multilevel Model Results for Predicting Next Day Positive Affect from Hug 

Receipt and Conflict Exposure Not Conditioned on the Interaction Between Hugs and 

Conflicts 

Fixed Effects β p-value CI95 

Intercept 14.714 < .001 [14.585, 14.843] 

Sex -0.021 .461 [-0.076, 0.034] 

Age 0.001 .455 [-0.002, 0.004] 

Race 0.027 .327 [-0.027, 0.082] 

Study 0.051 .053 [-0.001, 0.103] 

Education 0.006 .388 [-0.007, 0.018] 

Marital Status -0.008 .828 [-0.077, 0.062] 

Mean Social Interactions 0.016 .074 [-0.002, 0.034] 

Mean Positive Affect 1.015 < .001 [1.009, 1.022] 

Mean Negative Affect 0.004 .526 [-0.009, 0.017] 

Previous Day Positive Affect 0.079 < .001 [0.045, 0.113] 

Previous Day Negative Affect -0.023 .265 [-0.064, 0.018] 

Daily Social Interactions -0.005 .875 [-0.062, 0.053] 

Previous Day Hug Receipt -0.087 .297 [-0.252, 0.077] 

Previous Day Conflict Exposure 0.128 .368 [-0.151, 0.407] 

Hug × Conflict (tested subsequently)a 0.401 .180 [-0.186, 0.989] 

Random Effects Variance χ2(df) p-value 

Intercept 0.013 221.603 (176) .011 

Previous Day Positive Affect 0.014 205.914 (185) .140 

Previous Day Negative Affect 0.036 270.664 (185) < .001 

Daily Social Interactions 0.053 306.581 (185) < .001 

Hug Receipt 0.028 266.372 (185) < .001 

Conflict Exposure 0.161 297.400 (185) < .001 

Residual Error 9.411 221.603 (185) .011 

Hug × Conflict (tested subsequently)a 2.209 83.407 (52) .004 
aThe Hug × Conflict interaction term was added to the model after first testing the unconditional 

associations among hug receipt, conflict exposure, and affect. Except for the Hug × Conflict 

interaction term, estimates of model parameters presented in this table are based on the model 

not conditioned by the interaction. 


