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Because of the impact of close partner’s touch on psychological and physical well-being
by alleviating stress, it is important to explore the influence factors that underlie the
stress-alleviating effect of close partner’s touch. Previous studies suggested that the
stress-alleviating effect was different when individuals were touched by different persons.
Specifically, the stress was reduced significantly when the individual was touched by
the close partner compared with the acquaintance and the stranger. However, whether
the stress-alleviating effect of touch was modulated by the close relationship quality
is unknown. To examine this question, the participants (n = 61) performed a 3 (i.e.,
alone, partner no-touch, and partner touch) x 2 (i.e., safety and threat) within-subjects
experiment. The results revealed that the stress of the participants alleviated significantly
while close partners present with touch compared with without touch during facing a
threat. We also found that the relationship quality of couple-members (i.e., participants
perceiving the quality of alternatives and the partners’ commitment level) modulated
touch-induced stress alleviation. Participants perceiving the low quality of alternatives and
the high partners’ commitment level showed stronger touch-induced stress-alleviating
effect than participants perceiving the high quality of alternatives and the low partners’
commitment level. The explained variance was around 16.8% jointly for actor and partner
effects. These findings provide evidence for explaining the reasons for touch-induced
alleviating stress and have important implications for predicting the future effect of
interactive behaviors.

Keywords: stress, relationship quality, touch, actor and partner effects, well-being

INTRODUCTION

It is important to alleviate the negative impact of stress on people’s health because a higher risk of
diseases is linked to stress (Cohen et al., 2012). A previous research indicates that affectionate touch
may buffer the potential negative impact of stressful events (Jakubiak and Feeney, 2019). Touch
can convey different social intentions and messages, such as support, affiliation, dependence, and
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hostility (Hertenstein et al., 2006a). Touch also has important
social and affective values (Loken and Olausson, 2010), especially
in close relationships (Jakubiak and Feeney, 2017). It has been
shown that receiving positive affectionate touch promotes the
development of secure attachment, interpersonal relationships,
and psychological and physical well-being (Gallace and Spence,
2010; Devine et al., 2020). Given the powerful consequence of
touch for psychological and physical health, researchers have
long been interested in exploring how touch alleviates stress.
However, relatively few studies have focused on the predictors of
the touch-induced stress-alleviating effect.

Relationship quality is a complex and multifaceted concept
with far-reaching social implications (Finkel et al., 2017).
In the most general sense, relationship quality refers to the
subjective perception about the negative or positive relationship
statue (Beckmeyer et al., 2018). A growing number of research
studies attempt to explain and predict relationship quality, and
there have been many self-report predictors of relationship
quality (e.g., attachment style, commitment, support, alternative,
satisfaction) (Joel et al., 2020). Compared with other predictors,
commitment and perceived quality of available alternatives are
the powerful predictors of the stability of a romantic relationship
(Kelley and Thibaut, 1978; Rusbult et al., 2001), and partner’s
commitment may be the important factor influencing individual
perceiving of relationship stability. Hence, the commitment level
of the partner and perceived quality of available alternatives were
used to assess romantic relationship quality in the current study.
The low quality of people’s close relationships was associated
with bad emotion (Cano et al., 2004), poor physical (Bookwala,
2005) and psychological health (Robles et al., 2014), and meant a
decrease in individual resources. According to the Conservation
of Resources (COR) theory, a decrease of resources related to
the decline of close relationship quality triggers stress that can
cause many negative outcomes (Hobfoll, 2001). Previous studies
suggested that the stress-alleviating effect was different when
individuals were touched by different persons who provided
them with different resources. Compared with the acquaintance
and the stranger, the stress was reduced significantly when the
individual was touched by close partners (Goldstein et al., 2018;
Morriss et al., 2019). It seems reasonable to assume that the
higher the relationship quality of the couple, the stronger touch-
induced the stress-alleviating effect will be, in both the individual
and the partner. However, whether the touch-induced stress-
alleviating effect is connected with the relationship quality of
the couple remains unknown. Specifically, it is not clear whether
individuals who perceive high relationship quality have stronger
stress alleviation effect and, importantly, whether the partners
perceive high relationship quality at the same time.

Here, we proposed two hypotheses, and we first hypothesized
that the participants would report greater declines in stress when
they received an affectionate touch from their close partners
than when they received no touch (Hypothesis 1). Moreover,
we hypothesized that touch-induced stress alleviation would
be related to the relationship quality of couple-members and
the relationship quality of both sides predicted the effect of
touch-induced stress alleviation (Hypothesis 2). To test these
hypotheses, 61 participants performed a 3 (i.e., alone, partner

no-touch, and partner touch) x 2 (i.e., safety and threat) within-
subjects experiment with their partners. By comparing the stress
alleviation under partner touch condition while facing a threat
with the stress alleviation under partner no-touch condition
while facing a threat, the current study examined the role of
close partners’ touch in alleviating stress. Through multiple linear
regression, we further examined whether the touch-induced
stress-alleviating effect was modulated by the relationship quality
of couple-members.

MATERIALS AND METHODS

Participants

The participants were recruited from the universities through
advertisements posted on the campus Bulletin Board System
(BBS). The participants were told that the study was about pain,
and that they would go to the laboratory with their close partners
for about twice. They were given no information about the effect
of affectionate touch.

In previous research studies, compared with the acquaintance
and the stranger, close partner’s affectionate touch had a
significant effect in relieving stress or pain while facing a threat
(Coan et al., 2006, 2017). According to the average effect size of
previous studies (effect size Cohen’s f = 0.5), G-power was used
to determine the appropriate sample size (effect size Cohen’s f
estimated at 0.50 to achieve 80% power, the required sample size
was 18). To improve the reliability of the results, 64 participants
(32 males and 32 females) took part in the experiment, aged from
18 to 25 years (Mage = 21.6 years, SDage = 1.4 years). Three
participants (two females and one male) were dropped from the
analysis because the recordings of their self-report were always
the same in the experiments.

The participants were screened by the following criteria: (i)
right-handedness, (ii) no history of neurological disorders and
mental illnesses, (iii) no medication used, (iv) no chronic or
acute pain, (v) not pregnant, and (vi) in a heterosexual romantic
relationship lasting more than 6 months. The partners in the
experiment were their close partners. The study protocol was
approved by the Ethics Committee of the University of Science
and Technology of China. The written consents were signed
by the participants, and every participant was paid 100 yuan
for participation.

Procedure

During the first visit, the eligible participants came to
the laboratory with their close partners. The experimenter
introduced the tasks to them. Then, couple-members were
assigned to different rooms to complete the questionnaire
survey [demographic questionnaire and the Investment Model
Scale (IMS)]. After finishing the questionnaire survey, the
participants and their partners underwent pain familiarization
and pain calibration, respectively. The participants received
electric shocks to the left dorsal lower arm, each administered
for 20ms in ascending or descending order with 10s interval.
The participants were asked to report the pain intensity with
the numerical pain scale (NPS), ranging from 0 to 100, denoting
“no pain” to “the worst pain imaginable.” At last, the stimulus
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intensity, which evokes a pain magnitude of 70/100 (pain-70)
on the NPS for three times, was chosen for every stimuli-target.
Pain-70 intensities ranged from 3.0 to 3.8 mA, with an average of
3.41 mA and SD of 0.23.

Then, the participants and their partners came to the
laboratory again to do the formal experiment after 2 or
3 days. They were brought to the experimental room and
were asked to express their feelings and emotions naturally
and not to talk with each other during the experiment.
The participants who were subjected to the threat of electric
shock (stimuli-targets) performed a 3 (i.e., alone, partner
no-touch, and partner touch) x 2 (i.e., safety and threat)
within-subjects experiment. The participants were instructed
to rate their agitation and unpleasantness of the anticipation
stage with an 11-point scale at every trial. Concurrently,
their partners were asked to focus on the participants and
rate the participants’ level of unpleasantness and agitation.
Both the participants and their partners rated the feelings in
their non-dominant hand (left hands), and the right hands
were used for affectionate touch (Goldstein et al., 2018). The
difference with previous studies that highlighted touch-induced
analgesia effects is the ratings of unpleasantness (agitation)
about the anticipation stage, instead of the perception stage.
Stress arises when one appraises a situation as a threat or
demand on him and does not have adequate coping resource
(Cohen and Wills, 1985). Because of the uncertainty of the
threat cue (indicating a 25% likelihood of receiving an electric
simulation), the electric shocks in the study were presented as
the forthcoming threat. The study focuses on the stress, not
the pain, so these ratings were all about the perceptions in the
anticipation stage.

Experimental Conditions

The experiment included three conditions (alone, partner no-
touch, and partner touch), each lasting about 12 min. A 10 min
break separated every condition. During alone condition, the
participants who were the stimuli-targets did the experiment in
the room alone, holding the handles of the armchair by their
dominant hands; meanwhile, their partners sat in another room.
In partner touch condition, the participants and the partners
sat face-to-face with hands-holding. While during partner no-
touch condition, the participants and the partners sat face-to-face
without hands-holding.

Each condition consisted of 24 trials. The trails were
randomized within participants, and the condition order was
counterbalanced between participants. The trial began with a
threat cue or a safety cue (12 threat cues and 12 safety cues
were presented in random order). Threat cue was a red “X” on
a black background, indicating a 25% likelihood of receiving an
electric stimulation to the left arm. Safety cue, which indicated
no shock, was a blue “O” against a black background. The cue
lasted for 1s and was followed by a fixation cross, indicating a
4-10s anticipation phase. At the end of the anticipation phase,
electric stimulation might be delivered. Electric stimulation
was produced by a separate physiological stimulator (Custom
design, the maximum output voltage was +/—18 V, the peak-
to-peak current range was adjustable continuously from 0 to

4mA). Electric stimulation lasted for 20 ms at the current of
pain-70 intensity. The ending cue of the anticipation phase
was a dot. After that, the participants who were the stimuli-
targets rated subjective perception of agitation (arousal) and
unpleasantness (valence) during the anticipation phase by an 11-
point scale. Meanwhile, the partners rated the level of agitation
and unpleasantness of the stimuli-targets. The rating phase lasted
for 12s. At the end of each trial, the resting phase was presented
with a black screen, varying from 4 to 10s (Figure 1). All the
participants received three or four shocks every condition (Coan
et al., 2006).

Measures

Arousal and Valence

The couples were instructed to choose the rating numbers on the
11-point scale to rate the level of agitation and unpleasantness
during the anticipation phase. The participants who were stimuli-
targets rated their agitation (i.e., arousal) and unpleasantness
(i.e., valence). In the meantime, the partners rated the level of
stimuli-targets’ agitation and unpleasantness according to their
perception. The 11-point scale for agitation (unpleasantness)
was rated with “calm” (“not unpleasant”) at the left and
“agitation” (“the most unpleasant imaginable”) at the right
(from 0 to 10). The purpose of asking the partners to focus
on the stimuli-targets and rate the stimuli-targets’ perception
was to ensure that they were attentive. Only the agitation
(unpleasantness) ratings of the stimuli-targets were analyzed in
the current study.

Self-Report Psychometric Measure

In addition to the demographic information, all participants
and their partners completed the IMS (Rusbult et al.,, 1998).
The IMS includes four subscales (i.e., Satisfaction, Quality of
Alternatives, Investment Size, and Commitment), with seven
items for Commitment and five items for three other subscales.
Satisfaction measures the degree to which a person is pleased
with the close relationship (“My relationship is much better than
other’s relationships,” “I feel satisfied with our relationship.”);
Quality of Alternatives measures the degree to which the partner
can be replaced by someone attractive (“My needs for intimacy,
companionship, efc., could easily be fulfilled,” “If I were not
dating my partner, I would do fine-I would find another
appealing.”); Investment Size measures the degree of personal
involvement in the intimate relationship (“I have put a great deal
into our relationship that I would lose,” “I feel very involved in
our relationship-like I have put a great deal into it.”). Moreover,
Commitment level measures the extent to which a person
is committed to developing the intimate relationship (“I am
committed to maintaining my relationship with my partner,” “I
am oriented toward the long-term future of my relationships.”).
The participants and their partners indicated their responses
on a 9-point Likert-type scale, ranging from 0 = strongly
disagree to 8 = strongly agree. The higher scores indicated
higher levels of Satisfaction (¢ = 0.83), Quality of Alternatives
(¢ = 0.81), Investment Size (¢ = 0.74), and Commitment level
(a = 0.78), respectively.
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Measure of Stress-Alleviating Effect and Arousal
Reduction in No-Touch Condition and Touch
Condition

The participants’ ratings of unpleasantness (arousal ratings) in
alone condition were set as the baseline. The stress alleviation (the
arousal reduction) for partner touch condition was calculated as
the difference between the participants’ ratings of unpleasantness
(arousal ratings) in alone condition and the ratings in partner
touch condition. The stress-alleviating effect (arousal reduction)
for partner no-touch condition was calculated as the difference
between the participants’ ratings of unpleasantness (arousal) in
alone condition and the ratings in partner no-touch condition.
The bigger the difference of the ratings was, the stronger the
stress-alleviating effect (the reduction of arousal) was.

Touch-Induced Stress-Alleviating Effect

Touch-induced = stress-alleviating effect was the difference
between the participants’ ratings of unpleasantness in partner
no-touch condition and the ratings in partner touch condition.
The bigger the difference between the ratings was, the stronger
the touch-induced stress-alleviating effect was.

Statistical Analysis

Statistical analyses were carried out with the SPSS software
(version 25.0). The continuous variables of interest were
normally distributed, no transformations were necessary. We
assessed the effect of partner touch on the stress alleviation and
the arousal reduction by conducting a cue-type (threat, safety)
X state (partner touch, partner no-touch) repeated measures
ANOVA. Main effects and simple effects were tested via repeated
measures ANOVA and paired t-test. Effect sizes were presented
as partial eta-squared (1? partial) and p-value.

Pearson correlation was used to examine the correlation
between perceived relationship quality of couple-members
(participants perceiving the quality of alternatives and
the partners commitment level) and touch-induced stress
alleviation. Multiple linear regression was used to explore
the important indicators in influencing touch-induced
stress-alleviating effect. The level of significance was set at p
< 0.05.

RESULTS

Stress-Alleviating Effect of the Partner’s

Touch

We operated a series of repeated measures ANOVA to test
our hypothesis. To examine the role of close partner’s touch
in alleviating stress, a 2 (cue-type: threat, safety) x 2 (state:
partner touch, partner no-touch) repeated measures ANOVA
on the stress-alleviating effect was conducted. As expected, the
main effects of cue-type were found, F(; 5y = 4.61, p < 0.05,
r]lz, = 0.07, and the stress-alleviating effect under threat (Mpyeat
= 0.54, SE = 0.18) is significantly higher than that under safety
(Msafery = 0.11, SE = 0.09, t = 0.437, p < 0.05). The main effects
of state were significant, F(; 609y = 8.83, p < 0.01, nf, = 0.13,
and the stress-alleviating effect of partner touch (Mpartmertouch
= 0.49, SE = 0.13) is significantly higher than that of partner
no-touch (Mpartnerno—touch = 0.16, SE = 0.09, ¢t = 0.323, p <
0.01). There was also a significant cue-type X state interaction,
Fa,60) = 9.56, p < 0.01, nf) = 0.14 (see Figure 2). The result
of simple effects revealed that the participants who received
touch from the partners (Mpartner touch = 0.83, SE = 0.24)
have stronger stress-alleviating effect than the participants who
received no touch (Mparter no—touch = 0.26, SE = 0.16, t = 3.47,
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FIGURE 2 | The stress-alleviating effect of the partner’s touch. *o < 0.01.

p < 0.01) when facing a threat. When facing safety, the stress-
alleviating effect was not different between two states (Mpartner
no—touch = 0.07, SE = 0.09; Mparter touch = 0-14, SE = 0.09, ¢
= —0.76, p > 0.05). The interaction may have been driven by the
significantly higher stress-alleviating effect for partner touch state
than partner no-touch state while facing a threat, confirming that
affectionate touch of close partner promotes stress-alleviating
effect effectively.

Arousal Reduction of the Partner’s Touch

A 2 (cue-type: threat, safety) x 2 (state: partner touch, partner
no-touch) repeated measures ANOVA on arousal reduction was
conducted for the purpose of investigating the arousal reduction
of the partner’s touch. The main effects of state were not
significant, F( g0) = 1.71, p > 0.05, n = 0.028. The main effects
of cue-type were significant, F(; g0y = 8.98, p < 0.01, nf, =0.13,
and arousal reduction under threat (Myyear = 1.15, SE = 0.16)
was significantly higher than that under safety (Mfery = 0.62,
SE =0.14, t = 0.531, p < 0.01). There was a marginal significant
cue-type X state interaction, F(j gy = 3.46, p = 0.068, 77}2) =0.054
(see Figure 3). The result showed that the touch-induced arousal
reduction effect was stronger while facing a threat. This indicated
that emotional valence (unpleasantness) was more sensitive for
indicating emotion than emotional arousal (agitation).

Perceived Relationship Quality of the
Couple Modulating Touch-Induced

Stress-Alleviating Effect

We hypothesized that touch-induced stress-alleviating effect
would be associated with the relationship quality of the couples,
with high relationship quality predicting greater touch-induced
stress alleviation. A significant negative correlation was found
between participants perceiving the quality of alternatives and
touch-induced stress alleviation (r = —0.266, p < 0.05). A
significant positive correlation was found between partner’s
commitment and touch-induced stress alleviation (r = 0.324, p
< 0.05) (see Figures 4, 5). Multiple linear regression was used to

20 Hl partner no-touch
’ partner touch

* %

1.5 T

*
—

T

Arousal Reduction
—
o
L

threat safety
Cue Type

FIGURE 3 | Arousal reduction of the partner’s touch. *o < 0.05, **p < 0.01.
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FIGURE 4 | Pearson correlation and scatterplots for perceived quality of
alternatives and touch-induced stress-alleviating effect.

explore the degree to which perceived relationship of the couple-
members (participants perceiving the quality of alternatives and
the partner’s commitment level) predicted touch-induced stress-
alleviating effect.

We found that the perceived relationship quality of the
couple-members (participants perceiving the quality of
alternatives and the partner’s commitment level) modulated
touch-induced stress alleviation. Participants perceiving the
low quality of alternatives and the high partners’ commitment
level showed stronger touch-induced stress-alleviating effect
than participants perceiving the high quality of alternatives and
the low partners commitment level. The findings indicated
that the stress-alleviating effect of touch was affected by actor
and partner effects. The explained variance was around 16.8%
jointly for actor and partner effects (R?> = 16.8%, see Table 1).
Moreover, we found that the stress-alleviating effect of the
presence of the partner with no touch was only correlated with
participants perceiving the quality of alternatives (r = —0.285,
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TABLE 1 | Relationship quality of the couples modulating touch-induced
stress-alleviating effect.

Partner’s touch-induced stress-alleviating effect

Predictor B P
Commitment level (P) 0.072[0.017, 0.128] 0.012*
Quality of Alternatives (ST) —0.031 [-0.060, 0.004] 0.038*

ST, stimuli-target; R, partner; B, unstandardized beta weights. 95% confidence intervals
for significant effects are shown in brackets.
*0 < 0.05.

p < 0.05). Compared with participants perceiving the high
quality of alternatives, participants perceiving the low quality of
alternatives showed stronger stress alleviation.

DISCUSSION

Whether the close partner’s touch can serve as a strong resource
to alleviate individual stress to the threat? Whether the touch-
induced stress-alleviating effect is modulated by the relationship
quality of the couples? What are the important factors of
relationship quality influencing the effect of touch-induced stress
alleviation? The study aimed to answer these questions by an
electrical stimulation experiment. The results revealed that the
close partner’s touch could alleviate individual stress effectively.
The relationship quality of the couple (participants perceiving
the quality of alternatives and the partner’s commitment level)
could predict up to 16.8% of the variance in touch-induced
stress alleviation.

The finding that the participants who received a touch from
the partners had a stronger stress-alleviating effect than the
participants who received no touch was consistent with existing
studies. In these studies, the partners’ touch had a significant
stress alleviation effect. However, these studies focused primarily
on comparing touch-induced stress-alleviating effect between
different social relationships (Coan et al., 2017; Morriss et al.,

2019). The current experiment extended the previous research
studies by comparing touch-induced stress-alleviating effect in
different qualities of romantic relationships. Here, we showed
evidence supporting the stress-alleviating effect of partner’s touch
and an impact of relationship quality on the stress alleviation
of touch. Specifically, we demonstrated that the stress-alleviating
effect of touch was affected by actor and partner effects (i.e.,
participants perceiving the low quality of alternatives and the
high partners’ commitment level showed stronger touch-induced
stress-alleviating effect than participants perceiving the high
quality of alternatives and the low partners’ commitment level).
As a non-verbal straightforward interactive way in emotional
communication (Gallace and Spence, 2010), affectionate touch
may be a bridge sharing dyadic interpersonal interaction process.
Exploring touch-induced stress-alleviating effect from a two-way
perspective will contribute to our understanding of affection
interaction in an intimate relationship.

It has been proposed that perceived partner commitment
was one of the most reliable factors predicting relationship
quality and stability of relationship (Joel et al., 2020). Consistent
with this proposition, we showed that the commitment of
the close partner predicted the effect of touch-induced stress
alleviation, suggesting a potential essence of love. Partners’
commitment might increase individuals’ social resources and
enhance individuals' perceived support, thus having more
confidence while facing a threat.

Some researchers examined the influence of affectionate touch
on individuals’ well-being and social relationship (Hertenstein
et al., 2006b; Kim et al., 2018). Recently, Jakubiak and Feeney
proposed a theoretical mechanistic model that affectionate touch
might promote positive changes of relationship cognition, which
reduce stress indirectly by enhancing relational, psychological,
and physical well-being (Jakubiak and Feeney, 2019). However,
the theoretical model neglects the interaction between the
relationship quality and the behavior of touch. On the one
hand, positive touch can promote relationship quality; on the
other hand, relationship quality can influence the outcome of
touch. Thus, our findings extend the recent theory explaining
the theoretical mechanistic model of the stress-alleviating effect
of touch and improve the theoretical model to fully explain
why touching relieves stress. Specifically, we observed that the
relationship quality of couples modulated the touch-induced
stress alleviation.

The results indicated that the touch of the partners made the
participants feel more secure under threat condition than the
presence of the partners with no touch. In a digital immersive
virtual environment study, Kane et al. found that the presence
of the attentive partner made the participant feel more secure
in a threatening cliff-walking task than that of the inattentive
partner (Kane et al.,, 2012). Combined with the two studies, it
will be significant for future research to explore the psychological
mechanisms of different ways of social interaction-induced
stress-alleviating effects.

Although the current research makes theoretical and practical
contributions, it has several limitations that need to be
acknowledged. First, causality between the perception of
the relationship quality of both partners and affectionate
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touch-induced stress alleviation should be considered with
caution because of the correlational design of the current study.
Although the causal inferences are limited by the correlational
design, exploring the stress-alleviating effect of close partner’s
touch from dualistic perspective has its benefits. It is worth noting
that the current study offers evidence for the value of a dualistic
perspective on social interaction research. Second, data analysis
of the study relies on the participants’ self-reports, although
the rating methods are often used in emotion-related studies.
Thus, the objective indicator should be used in further research.
Third, the research is limited by the characteristic of the sample,
and participants are relatively young and unmarried couples.
Compared with unmarried couples, married couples may have
the emotion-rich experience, so more work needs to be done to
verify the external validity of the results.

Taking these limitations into consideration, the robust
causality experiment should be conducted. Moreover, future
research should test moderator variables other than the perceived
relationship quality of couple-members from a dualistic
perspective. As one of the most fundamental communication
ways, touch is associated with many physical and psychological
outcomes for the couple, such as daily stress (Burleson et al,
2007), mood (Ditzen et al., 2008), and relationship satisfaction
(Gulledge et al., 2003). Therefore, it is important for researchers
to explore the active influencing factors of touch-induced
positive effect.
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