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Abstract

Touch associated with sleep (sleep-touch; reported physical contact during or shortly before/after sleep) is underexplored
as a distinct contributor to affect regulatory processes associated with adult sleep. Given the affect-regulating effects of
interpersonal touch, we theorized that among healthy co-sleeping adults, sleep-touch would add to sleep-related effects
on affective “resetting,” resulting in the experience of calmer, more regulated states. We studied 210 married heterosexual
couples (aged 20-67 years, 79% non-Hispanic white, 13% Latinx) assigned 14 days of twice-daily (morning/evening) sleep/
mood diaries. Multilevel daily (within-couple) mediation analyses showed that as hypothesized, more reported sleep-touch
was associated with happier/calmer and less angry/irritable morning mood. In turn, happier/calmer mood was associated
with greater enjoyment of time with spouse (for both spouses). Sleep-touch also was linked directly to both evening positive
spousal events and enjoyment ratings. Sleep-touch was associated indirectly with fewer negative spousal events and less
spouse-related stress via less angry/irritable morning mood (both spouses). Further, wives’ sleep-touch was related to hap-
pier/calmer husband mood and evening enjoyment; husbands’ sleep-touch was unrelated to wives’ reports. All associations
with sleep-touch were present while accounting for subjective sleep quality, prior evening mood, non-sleep-related physical
affection, day in study, and weekend versus weekday. We speculate that among relatively healthy satisfied couples, physical
touch during and surrounding sleep may add to sleep’s restorative and affect-regulatory functions, suggesting a pathway
through which co-sleeping can improve affect regulation and ultimately relationships and health.
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Alongside its well-established benefits for cognition (e.g.,
memory consolidation, Stickgold, 2005) and health (e.g.,
immune functioning, Besedovsky et al., 2012; Prather et al.,
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2015), sleep is now recognized for its emotion processing/
emotion regulation (Ben Simon et al., 2020; Cartwright
et al., 1998; Krause et al., 2017; van der Helm & Walker,
2011; Walker & van der Helm, 2009) and social functions
(Gordon et al., 2017, 2021). Interpersonal touch has similar
socioemotional functions (Jakubiak & Feeney, 2017). Here,
we focus on sleep-touch, which we operationalize as self-
reported physical contact during or shortly before/after sleep
and which may intersect with the aforementioned processes.

Sleep has the potential to consolidate emotional mem-
ories (Payne et al., 2008) and “reset” or “recalibrate”
(Goldstein-Piekarski et al., 2015) affect, shifting mood in
a positive direction (Bouwmans et al., 2017). Although
the processes through which this occurs are still emerging,
sleep may shape affect by enhancing self-regulatory capac-
ity (Barber et al., 2013), such as through inhibitory control
(Chuah et al., 2006) or increased ability for cognitive shift-
ing (reappraisal, Mauss et al., 2013), or by changing the very
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nature of affective processing, as evidenced by neuroimaging
after sleep deprivation (Yoo et al., 2007) and by close links
between sleep disruption and psychopathology (Benca et al.,
1992; Krystal, 2020; Wassing et al., 2019).

Sleep’s ability to reset mood may be especially beneficial
for spouses/romantic partners (Maranges & McNulty, 2017;
reviewed in Richter et al., 2016 and Troxel et al., 2007),
which was the focus of the present study. The balance of
positive and negative affect (particularly hostility) predicts
marital quality and stability (Gottman & Levenson, 1992;
Waldinger et al., 2004). Relationship quality and sleep
quality covary over time (Lee et al., 2017). One partner’s
well-being can suffer due to the other’s disrupted sleep, even
accounting for the person’s own sleep quality (Strawbridge
et al., 2004). In healthy couples, sleep concordance corre-
lates with subjective (Spiegelhalder et al., 2017) and objec-
tive sleep quality (Drews et al., 2017; Troxel et al., 2010);
health indicators (Gunn et al., 2017); and relationship sat-
isfaction (Elsey et al., 2019; Hasler & Troxel, 2010). For
example, co-sleeping with a partner versus sleeping alone
is associated with more (and less fragmented) REM sleep
(Drews et al., 2020).

One key aspect of co-sleeping is physical touch (Rosen-
blatt, 2006). Although partner touch during sleep is noted
in some studies (Izci et al., 2005; McFadyen et al., 2001), it
is often overlooked as a distinct contributor to affect regu-
latory processes. There is reason to believe sleep-touch is
an important facet of co-sleeping. Touch is central to affect
regulation and distress mitigation, not only between infants
and caregivers (Cascio et al., 2019; Waters et al., 2014) but
also in adult relationships (Burleson et al., 2021; Jakubiak &
Feeney, 2017). As with sleep, these effects potentially occur
indirectly by enhancing regulatory capacity and directly via
neural/physiological processes (Coan et al., 2006; Ditzen
et al., 2007; Holt-Lunstad et al., 2008). In couples, affect
regulation and touch can have synergistic effects and recipro-
cal associations with relationship satisfaction. For example,
partners’ morning positive mood is associated with affec-
tionate touch frequency within the prior 24 h, and affection-
ate touch mediates the positive relationship between sexual
contact and well-being (Debrot et al., 2017). Couples report
lower negative affect after conflict if they hugged the prior
day (Murphy et al., 2018). Overall, partners’ satisfaction
with affectionate touch in their relationship is associated
with better perceived relationship quality (Dainton et al.,
1994; Wagner et al., 2020).

We posit that in healthy adults, touch during and sur-
rounding sleep may add to restorative and affect resetting/
regulatory functions of touch or sleep alone. The intersec-
tion of these, especially in a meaningful social context (e.g.,
marriage), may have synergistic effects to enhance positive
mood, reduce negative mood, and benefit dyadic interactions
post-waking. We note that although subjective reports cannot
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pinpoint the extent of actual touch during sleep, perceptions
of sleep-touch reported upon awakening can capture the
experience of touch during hypnagogic (falling asleep) and
hypnopompic (waking up) states. Thus, we examined how
subjective reports of sleep-touch were associated with sub-
jective reports of next-day affect upon awakening and dur-
ing spousal interactions. We focused on calm/happy mood
(a low-arousal positive state to start the day or engage with
a partner) and angry/irritable mood, given associations of
anger with disrupted sleep (Krizan & Hisler, 2019; Minkel
et al., 2012) and problematic marital interactions.

Current Study

For the current study, we asked married heterosexual cou-
ples to provide 14 days of twice-daily diary submissions,
including morning sleep-touch and mood reports and even-
ing reports of positive and negative spousal events and
quality of spousal interactions. We hypothesized that morn-
ing reports of more sleep-touch would be associated with
morning reports of (H1) happier/calmer mood and (H2)
less angry/irritable mood, which would in turn be associ-
ated respectively with evening reports of (H3) more positive
and (H4) fewer negative events with their spouse, and with
evening ratings of (H5) more enjoyable and (H6) less stress-
ful spousal interactions.

To test direct and indirect (via morning mood) effects of
sleep-touch, we proposed two dyadic mediated models (one
each for positively valenced and negatively valenced vari-
ables; see Fig. 1). We controlled for prior evening reports of
mood, morning reports of subjective sleep quality and non-
sleep-related physical affection, day in study, and weekend
versus weekday. We hypothesized similar actor and partner
effects, with own (actor) sleep-touch expected to be a more
consistent predictor of outcomes. Finally, we expected these
processes to operate similarly for both spouses.

Method
Participants
Recruitment and Inclusion Criteria

Married couples were recruited locally using flyers, adver-
tisements on Facebook, Craigslist, a graduate student listserv
at the university, and referrals from previous participants.
The “Healthy Couples Project” was described as a study
of relationships involving twice-daily online questionnaires
from both spouses for two weeks, followed by an online
survey and a one-time session in the laboratory. Eligibility
for the diary portion of the study required (1) 6 months in
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Fig. 1 Dyadic mediation model.

Note. Husb, husband; X, exog-

enous predictor; M, mediator;

Y, final outcome. Gray boxes

represent exogenous predictors,

mediators, and final outcomes.

Subscript H, husband; subscript Aw

Prior evening wife
mood report

Morning wife
physical affection

Morning wife
sleep quality

Wife morning

Wife evening number of
by; —»
mood report (M)

spousal events (Y1)
bwz‘\ Wife spousal interaction

W, wife. White boxes repre- Wife morning
sent covariates. Black solid <: sleep-touch (X)
Husb morning

actor effects and correlations.

rating (Y2)

Husb spousal interaction

arrows represent hypothesized
sleep-touch (X)

Gray dashed arrows represent
hypothesized partner effects.
Paths representing effects of
covariates are omitted for clarity

Study day

current marriage; (2) age between 21 and 70 years old; (3)
internet access shortly after waking and prior to going to
bed; (4) marital happiness rating of 2 or above on a scale
ranging from O (very unhappy) to 6 (perfectly happy); and
(5) score below 14 on the Public Health Questionnaire
8-item version (PHQ-8, Kroenke et al., 2009), a measure of
ongoing depressive symptoms (the 8-item version parallels
the original PHQ-9 [Kroenke et al., 2001] but omits the item
concerning suicidal ideation).

We enrolled 277 couples. Forty-seven couples were
omitted either for submission of data for fewer than
seven consecutive days or for substantial backfilling of
the diaries as detected from timestamps. For these 47
couples, both husbands, F(1,229)=6.21, p=0.013, and
wives, F(1,236)=9.736, p=0.002, in the excluded group
were older than those who were retained; excluded group
husbands, M=40.3, SD=11.9; wives, M=39.7, SD=12.2.
No other demographics differed between the excluded and
retained participants.

Five additional couples were excluded for insufficient co-
sleeping (i.e., reporting that they sometimes or often slept in
separate beds in the same room or in separate rooms). Thus,
225 couples provided data for the current report.

Sample Characteristics

Ages ranged from 23 to 67 years (husbands M =35.1,
SD =9.2, median=32; wives M=33.2, SD=09.0,
median=131); 80.6% identified as non-Hispanic White,
13.0% as Latinx, 3.7% as Asian-American, 2.2% as African-
American, and 0.5% as other. The majority of participants
(64.8%) reported attending some college or trade school, and
an additional sizeable minority (29.7%) had at least some
postgraduate education. Median annual household income
was slightly below $60,000, with 81.5% of participants in
full- or part-time employment.

rating (Y2)

Husb evening number of
spousal events (Y1)

Husb morning
mood report (M)

Prior evening husb
mood report

Morning husb
physical affection

Morning husb
sleep quality

Marital duration ranged from 6 months to 40 years
(M=17.9, SD=28.5, median=9.5). Marital quality, as
assessed with the RDAS (see 8), was relatively high (range:
23 to 67 out of 69 possible; wives: M=53.2, SD=6.6,
median = 54; husbands: M=52.4, SD=7.3, median=53).
Couples included in our analyses reported sharing a bed
either every night (89.5%) or most nights (10.5%). Typi-
cal sleep quality was good on average per the PSQI (see 8;
range: 0 to 17, where 5 or below indicates good sleep quality
[Buysse et al., 1989]; wives: M=5.1, SD=2.7, median=5.0;
husbands: M=5.7, SD=2.9, median=5.0).

Finally, ratings at screening suggested that depres-
sive symptoms (PHQ-8 scores) were low (range: 0 to 11,
where below 10 indicates no clinical depression [Kroenke
et al., 2009]; wives: M=1.5, SD=2.0; husbands: M=1.4,
SD =2.0). Depressive symptoms, subsequently measured
using the full CES-D (see 8), also were low (range 0 to 51;
wives: M=8.4, SD=7.2, median=7.0; husbands: M =8.7,
SD =6.4, median=7.0) where 16 or greater indicates risk
for clinical depression [Radloff, 1977]).

Procedure

All procedures were approved by the university’s institu-
tional review board and followed APA ethical guidelines
for the protection of human subjects. This study was not
pre-registered; data are available via https://osf.io/c4sw5/.
After enrolling, spouses were assigned separate userIDs in
the study’s Google domain (e.g., 185wife, 185husband), ena-
bling them to receive emails and submit diary information
separately. Both were asked to fill out morning assessments
(within the first hour or so of arising) and evening assess-
ments (within an hour or so of retiring for the night) each
day for 14 days. The morning and evening assessments were
not identical, and were accessed using individual links to
two Google forms. Informed consent was presented when
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participants opened each assessment; submission of data was
considered consent. In addition to standard confidentiality
assurances, the consent form specified that data submitted
by one spouse would not be shared with the other spouse by
study staff.

When submitted by a participant, the data (along with a
time and date stamp) were automatically added to the morn-
ing or evening assessment database under his or her userID.
Trained research personnel checked approximately daily
for missing diary entries and sent email reminders when
needed. After spouses completed diary data collection, each
was sent an individual link to a SurveyMonkey online sur-
vey (“Healthy Couples Questionnaire” or HCQ). At the end
of their participation, the spouses received their payment
separately. Couples were compensated for diary participa-
tion with $35 per spouse in Target gift cards.

Measures
Morning Diary Assessments

Bedtime and Waketime Participants reported the time they
went to bed on the previous evening and the time they awoke
on the current morning.

Sleep Quality Subjective sleep quality was measured with
a single item, “On a scale of zero to ten, please rate your
overall sleep quality last night” (anchored by 0= extremely
poor and 10 = extremely good).

Sleep-Touch Sleep-touch was measured with a single item,
“How much physical contact did you have with your partner
during sleep last night?” Response choices were none, a lit-
tle, a moderate amount, quite a bit, and a great deal (coded
as0to4).

Physical Affection Participants indicated whether or not
they had exchanged physical affection and/or had sexual
relations with their spouse since the previous evening’s
diary submission (both coded as 0=no, 1 =yes).

Moods/Emotions Using the response options not at all,
a little bit, moderately, quite a bit, and extremely (coded
as 0 to 4), participants were asked to “rate the extent to
which you felt the following emotions or moods since last
night’s diary.” We used ratings of calm, happy, and relaxed
to indicate calm/happy mood states and ratings of angry
and irritable to indicate angry/irritable mood states. Other
adjectives (afraid, enthusiastic, lonely, loved, loving, nerv-
ous, and sad) were also rated, but were not used in the cur-
rent study.
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Evening Diary Assessments

Event Checklist The checklist included the following 10
positive or negative events that could have occurred with the
participant’s spouse since the previous evening’s diary sub-
mission, as follows. Positive events: received a special gift
from (or gave a gift to) your spouse; you verbally expressed
love to your spouse; celebrated special occasion with spouse;
your spouse verbally expressed love to you; relations with
spouse changed for the better. Negative events: argued with
your spouse; critical of spouse; criticized by spouse, ignored
by spouse; spouse turned down an opportunity to spend time
with you. Separate sums were derived for positive and nega-
tive events (resulting in scores from 0 to 5).

Interaction Ratings Enjoyment (spousal enjoyment) was
rated using a single item, “Overall, how enjoyable was the
time you spent with your spouse since last night’s diary?”
Perceived stress (spousal stress) was also rated using a sin-
gle item, “Overall, how stressful were your relations with
your spouse since last night’s diary?” Response choices
for both items were no contact with spouse (scored as
missing), not at all, a little bit, moderately, quite a bit,
and extremely (coded as 0 to 4).

Moods/emotions Using the format described above, we
obtained mood ratings “since this morning’s diary.”

Healthy Couples Questionnaire

The HCQ included demographics, assessments of marital
quality and typical sleep quality, co-sleeping (bed sharing)
frequency, depressive symptoms, and measures of other indi-
vidual differences that are not included in the current report.

Marital Quality Marital quality was assessed using the
Revised Dyadic Adjustment Scale (RDAS, Busby et al.,
1995). The RDAS is a 14-item questionnaire with subscales
measuring dyadic consensus, satisfaction, and cohesion.
Scores can range from 1 to 69. Cronbach’s alpha was 0.84
for wives and 0.86 for husbands.

Typical Sleep Quality Typical subjective sleep quality (dur-
ing the past month) was assessed with the Pittsburgh Sleep
Quality Index (PSQI, Buysse et al., 1989), a 24-item ques-
tionnaire (19 self-rated items, five partner-provided ratings)
assessing seven components: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep dis-
turbances, use of sleeping medication, and daytime dysfunc-
tion. The sum of these component scores yield one global
sleep quality score, with higher scores reflecting worse sleep
quality. Cronbach’s alpha for the seven component scores
was 0.63 for wives and 0.66 for husbands.
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Co-sleeping Participants responded to three items generated
in our laboratory: “How often do you and your spouse...
sleep in the same bed?”; “...sleep in different beds in the
same room?”; and “...sleep in different rooms?” Answer
choice options were every night, most nights, sometimes,
rarely, and never.

Depressive Symptoms The Center for Epidemiological
Studies Depression Scale (CES-D, Radloff, 1977) assesses
the frequency of occurrence of both feelings and behaviors
typical of depression. It comprises 20 items reported on a
4-point scale reflecting frequency of occurrence during the
past week; the scale ranges from 1 (rarely or less than one
day) to 4 (most of the time or 5-7 days); higher sums rep-
resent more frequent symptoms. Cronbach’s alpha was 0.88
for wives and 0.85 for husbands.

Data Analysis

The primary goal of the current study was to investigate
whether spouses’ experiences of physical contact with each
other during and surrounding sleep (sleep-touch, as reported
in the morning) carried forward in time, potentially influenc-
ing their own and each other’s concurrent morning mood and
subsequent positive and negative spousal experiences on that
day. Given this focus on daily effects and the hierarchical
data structure, with individual daily reports (Level 1) nested
within couples (Level 2), we analyzed the data using mul-
tilevel path analysis with observed variables, under Mplus
Version 8.4 (Muthen & Muthen, ©1998-2019).

Distinguishability

Although we did not make directional predictions regard-
ing differences between spouses, we conducted preliminary
tests for such differences to evaluate dyad distinguishability.
Three significant spouse differences were found in each of
the models (see Preliminary Analyses). Given conceptual
and theoretical reasons supporting distinguishability, the fact
that previous researchers have found gender differences in
touch- and sleep-related constructs such as desire for touch
in relationships (Jakubiak et al., 2021) and subjective sleep
quality (Fatima et al., 2016), and the empirical differences
we uncovered, we opted to treat the dyads as distinguish-
able. We used a dual-intercept framework, in which separate
parameters were specified for each spouse at Level 1.

Data Inclusion

In the mornings, our participants self-reported the times at
which they woke up that day and at which they went to bed
on the prior evening. Their diary submissions were times-
tamped automatically by Google Forms. We defined the

“gap” as the time between the timestamp on the relevant
diary submission and a participant’s reported time of awak-
ening (morning gap) or retiring (evening gap). As noted
above, couples were excluded at the outset if they submit-
ted fewer than seven consecutive days of diary entries or
for substantial backfilling (long gaps). Within the 225 cou-
ples who were included in the analyses, individual couple-
days were rejected if either the morning gap or the evening
gap was greater than 4 h for either spouse. These exclu-
sion rules resulted in the following: for morning gaps (hus-
bands M =64 min, SD =53, median=47; wives M =60 min,
SD =51; median=50) and for evening gaps (husbands
M =53 min, SD =49, median=37; wives M =52 min,
SD =47, median = 38).

Missing Data

The 225 couples included in the current study submitted
3,510 couple-days of data. Of those days, 2,699 (76.9%)
included both morning and evening submissions from both
spouses. Wives submitted data at both mornings and eve-
nings on 2,990 (85.2%) of days, whereas husbands did so on
2,873 (81.9%) of days. Within the couple-days used in the
analyses, the average missingness rate for study variables
measured in the morning was 11.1%, whereas for study vari-
ables measured in the evening, it was 15.8%. The average
missingness rate across all of the study variables was 13.7%.

Parameter estimates were obtained using Bayesian esti-
mation. Analogous to full information maximum likelihood
treatment of missing data, this procedure provides for unbi-
ased parameter estimates and accurate standard error equiv-
alents (defined as the standard deviations of the posterior
distributions) when data are missing either completely at
random or at random. As such, Bayesian estimation provides
for optimal treatment of incomplete data even when there is
a larger proportion of missingness than in the current data-
set (Asparouhov & Muthen, 2010; Asparouhov et al., 2018;
Rubin, 1976).

Estimation

Bayesian estimation methods were implemented without
thinning using the Markov Chain Monte Carlo procedure
via the Gibbs sampler with two chains. We used non-inform-
ative prior distributions, so that the data at hand largely
determined the final set of parameter values in the posterior
parameter distributions. Convergence was assessed by the
Potential Scale Reduction (PSR) values (Gelman & Rubin,
1992) using the Mplus default value of 1.10; both models
initially converged with 500 or fewer iterations. Because use
of the PSR values in this way can sometimes prematurely
terminate estimation, final parameter estimates for all mod-
els were based on 30,000 iterations (15,000 burn-in). With

@ Springer



Affective Science

longer chains, PSR values for all parameters in both models
remained below 1.01 during the final 15,000 iterations.

Regarding centering, with Bayesian estimation, Mplus
(versions 8.1 and above) automatically uses latent variable
centering for both predictors and mediators in multilevel
models. Simulation research shows that this form of cen-
tering performs better than observed variable centering,
to which it is directly analogous (Asparouhov & Muthén,
2019). The significance of all effects, including indirect
effects, was assessed using 95% Bayesian credibility inter-
vals, which show excellent performance for mediation analy-
sis (Biesanz et al., 2010; Wang & Preacher, 2015). Such
intervals, like those obtained with bootstrapping methods,
provide appropriate inference for indirect effects because
they require no distributional assumptions for these effects
and accordingly yield non-symmetric intervals. Exact one-
tailed p-values given in the manuscript are derived from the
posterior distributions.

Results

Preliminary Analyses

Model-estimated means, standard deviations, and within-
level bivariate correlations for the variables of interest, sepa-
rately for husbands and wives, are shown in Table 1. We note
that for both spouses, mean subjective sleep quality was rela-
tively high. Mean subjective sleep-touch was relatively low,
perhaps because participants were uncertain about how much
they touched during the night. Table 2 illustrates cross-cor-
relations of the study variables between husbands and wives.

As noted above, differences between spouses were found
in each of the two models during assessment for dyad dis-
tinguishability (see Table 3).

Testing the Models

Results are displayed in Table 4 (for positively valenced
models) and Table 5 (for negatively valenced models). Actor
and partner within-person effects of morning-reported sleep-
touch on morning mood reports (mediators) and evening
variables (final outcomes), along with actor and partner
effects of mediators on final outcomes, are described for
both models. All results presented refer to associations rela-
tive to that individual’s own mean.

Positively Valenced Model

Sleep-Touch — Happy/Calm  Mood — Positive  Spousal
Events The total effects (ab+c¢') for evening positive
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spousal events regressed on morning sleep-touch were sig-
nificant for both wives and husbands (see Table 4 for full
results; see Fig. 2 for illustrated path model).

Furthermore, as predicted in H1, greater reported sleep-
touch (relative to each spouse’s own mean) was significantly
associated directly with morning reports of happier/calmer
mood (path a) for both spouses. Contrary to H3, however,
morning happy/calm mood was not significantly associated
with the number of positive spousal events reported in the
evening of the same day (path b) either for wives or for
husbands. Accordingly, the predicted indirect paths (path
ab) also were non-significant for both spouses. The direct
paths (path c'), however, were significant for both spouses,
such that greater sleep-touch predicted more positive spousal
events. In short, there were significant overall positive asso-
ciations between morning sleep-touch and evening positive
events for both spouses, but these associations were not fully
mediated by morning happy/calm mood.

No partner effects were found for wives. For husbands,
there was a significant partner effect on morning happy/calm
mood in the predicted direction, such that wives’ reports of
more sleep-touch were associated with happier/calmer mood
reported by husbands. The difference between these partner
effects was not significant; therefore, the results cannot be
interpreted as a gender difference.

Sleep-Touch — Happy/Calm  Mood — Spousal  Enjoy-
ment The total effects (ab+c¢') for evening spousal enjoy-
ment regressed on morning sleep-touch were significant for
both wives and husbands (see Table 4 for full results; see
Fig. 2 for illustrated path model). Furthermore, as noted
above for H1, greater reported sleep-touch was significantly
associated with morning reports of happier/calmer mood
(path a) for both wives and husbands. As predicted in HS5,
greater evening spousal enjoyment was significantly related
to happier/calmer morning mood (path b) for both spouses.
Consequently, the predicted indirect paths (path ab) also
were significant for both spouses. The direct paths (path c')
also were significant for both spouses. In sum, there were
significant overall positive associations between morning
sleep-touch and evening reports of greater spousal enjoy-
ment for both spouses. The indirect paths through morning
happy/calm mood, although significant, explained only a
small portion of this association, as the direct paths from
sleep-touch to evening spousal enjoyment also remained
significant.

Again, no partner effects were found for wives. For hus-
bands, there was a significant partner effect on spouse enjoy-
ment, such that wives’ reports of more sleep-touch were
directly associated with greater spouse enjoyment reported
by husbands. The difference between these partner effects
was not significant; therefore, the results cannot be inter-
preted as a gender difference.
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Table 3 Differences between spouses of estimated path coefficients and means in positively and negatively valenced models

Estyfe Estiyg Estyigr SD gy D 1-tail 95% Clyr
LL UL

Positively valenced model

Evening spouse positive events ON weekend 0.104 0.219 0.116 0.048 .008 0.022 0.209

Evening spouse positive events ON sleep quality 0.026 —-0.016 —0.042 0.018 .012 —-0.078 —0.006

Physical affection 0.609 0.553 —0.056 0.027 .022 —-0.110 —0.001
Negatively valenced model

Morning angry-irritable mood ON sleep quality —0.095 —-0.072 0.023 0.009 .006 0.005 0.041

Evening stress spouse ON angry-irritable mood 0.228 0.093 —0.135 0.051 .005 —-0.234 —-0.034

Physical affection 0.610 0.554 —0.056 0.027 .021 -0.109 —0.002

Est,, and esty,,, parameter estimates for wife and husband, respectively; est;; difference between spouses’ parameter estimates; SD; stand-
ard deviation of posterior distribution of difference estimates; CI, credibility interval for differences estimates; LL, lower limit; UL, upper limit.
Evening =evening report; morning =morning report. Spouse positive events =positive events with spouse; stress spouse =stressfulness of rela-

tions with spouse

Positive Model Covariates Associations of covariates with
morning reports of happy/calm mood followed similar, but
not identical, patterns for wives and husbands (see Table 4
for full results). Morning reports of better subjective sleep
quality and occurrence of non-sleep-related physical affec-
tion, along with prior evening reports of happier/calmer
mood, were significantly related to happier/calmer morning
mood. Weekend versus weekday was unrelated to morn-
ing mood for both spouses. Later day in the study predicted
lower happy/calm mood reports for husbands but not wives.
Associations of the covariates with evening outcomes were
similar between spouses in the following ways: Both spouses
reported more positive spousal events and greater spouse
enjoyment on weekends than on weekdays, and later day in the
study predicted reports of fewer positive spousal events and
less spouse enjoyment for both husbands and wives. Happy/
calm mood reported on the prior evening did not predict even-
ing positive spousal events or spouse enjoyment for either
spouse. Finally, subjective sleep quality was not related to
spouse enjoyment ratings for either spouse. On the other hand,
covariate associations differed between spouses as follows:
Better subjective sleep quality was significantly associated
with more evening positive spousal events for wives but not
husbands, whereas occurrence of non-sleep-related physical
affection was significantly associated with more evening posi-
tive spousal events for husbands but not wives. Occurrence
of non-sleep-related physical affection also predicted greater
spousal enjoyment ratings for husbands, but not for wives.

Negatively Valenced Model
Sleep-Touch — Angry/Irritable Mood — Negative Spousal

Events The total effects (ab+c¢') for evening positive
spousal events regressed on morning sleep-touch were non-

significant for both wives and husbands (see Table 5 for full
results; see Fig. 3 for illustrated path model). Nevertheless,
as predicted in H2, greater reported sleep-touch was signifi-
cantly associated with morning reports of less angry/irrita-
ble mood (path a) for both spouses. Also as predicted in H4,
morning angry/irritable mood was significantly associated
with fewer negative spousal events reported in the evening
of the same day (path b) for both spouses. Accordingly, the
predicted indirect paths (path ab) also were significant for
both spouses, such that greater sleep-touch predicted even-
ing reports of fewer negative spousal events. The direct paths
(path c"), however, were not significant for either wives or
husbands. To summarize, the overall associations between
morning sleep-touch and evening negative spousal events
were not significant for either spouse, but there were signifi-
cant indirect effects in the predicted direction: greater sleep-
touch was associated with fewer negative spousal events via
less angry/irritable mood reported on the morning of the
same day for both husbands and wives.

Partner effects were found for both spouses, in which one
spouse’s reports of angrier/more irritable mood in the morn-
ing were associated with the other spouse’s evening reports
of more negative spousal events.

Sleep-Touch — Angry/Irritable Mood — Spousal
Stress The total effects (ab+c') for evening ratings
of stress of spousal interactions regressed on morning
sleep-touch were not significant for either wives or hus-
bands (see Table 5 for full results; see Fig. 3 for illus-
trated path model). However, as described above for H2,
greater reported sleep-touch was significantly associated
with morning reports of less angry/irritable mood (path
a) for both wives and husbands. As predicted in H6, more
angry/irritable morning mood was significantly related to
greater evening spousal stress (path b) for both spouses.
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Fig.2 Positively valenced model. Nofe. Standardized estimates.
Husb, husband. Gray boxes represent exogenous predictors, media-
tors, and final outcomes. White boxes represent covariates. Black
arrows represent significant hypothesized paths and correlations.
Gray arrows represent non-significant hypothesized paths. Solid

arrows represent actor effects on actor; dashed arrows represent part-
ner effects on actor. Coefficients for non-significant partner effects,
along with all paths representing actor effects of covariates, are omit-
ted for clarity (see Table 4 for results)
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Fig.3 Negatively valenced model. Note. Standardized estimates.
Husb, husband. Gray boxes represent exogenous predictors, media-
tors, and final outcomes. White boxes represent covariates. Black
arrows represent correlations and significant hypothesized paths.
Gray arrows represent non-significant hypothesized paths. Solid

Consequently, the predicted indirect paths (path ab) also
were significant for both wives and husbands, such that
more angry/irritable morning mood was linked with
greater spousal stress reported in the evening. The direct
paths (path c¢') were not significant for either spouse. In
short, although the overall associations between morning
sleep-touch and evening negative spousal events were not
significant, there were significant indirect effects in the
predicted direction: for both spouses, more sleep-touch

@ Springer

arrows represent actor effects on actor; dashed arrows represent part-
ner effects on actor. Coefficients for non-significant partner effects,
along with all paths representing actor effects of covariates are omit-
ted for clarity (see Table 5 for results)

was associated with lower evening ratings of spouse-asso-
ciated stress via less angry/irritable mood reported on the
morning of the same day.

Similar to those described above, partner effects were
found for both spouses, in which one spouse’s reports of
angrier/more irritable mood in the morning were asso-
ciated with the other spouse’s evening reports of more
spousal stress.
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Negative Model Covariates The patterns of associations
of the covariates with morning reports of angry/irritable
mood were identical for wives and husbands. Greater angry/
irritable mood in the morning was significantly related to
morning reports of worse subjective sleep quality and to
prior evening reports of more angry/irritable mood for both
spouses. Morning reports of non-sleep-related physical
affection were not significantly related to morning angry/
irritable mood for either wives or husbands.

The patterns of associations of the covariates with even-
ing outcomes were also identical; neither negative spousal
events nor spousal stress were significantly related to subjec-
tive sleep quality, occurrence of non-sleep-related physical
affection, or prior evening reports of angry/irritable mood
for either wives or husbands. Later day in the study was
associated with fewer reported negative spousal events for
both spouses. Finally, both spouses reported more negative
spousal events and greater spousal stress on weekends than
on weekdays.

Discussion

Co-sleeping is common; yet, the role of physical contact dur-
ing sleep remains underexplored. We examined sleep-touch,
the extent to which partners reported touching during sleep,
and its links to mood and spouses’ experience of marital
interactions. Diary ratings revealed that on mornings when
spouses reported more sleep-touch, they each reported hap-
pier/calmer and less angry/irritable morning mood. More
sleep-touch also was directly linked to evening reports of
more positive spousal events and enjoyment. Husbands
reported better morning mood and more evening enjoyment
when wives reported more sleep-touch (but not vice-versa).

As predicted, sleep-touch linked indirectly with spousal
enjoyment via happy/calm morning mood for both spouses.
Surprisingly, despite these links, most of the association
between sleep-touch and the two positive relational out-
comes was not accounted for by differences in morning
mood, suggesting that sleep-touch benefits may be incurred
instead via physiological or marital/relationship changes. In
contrast, sleep-touch was related only indirectly to spouse-
related stress and negative spousal events, suggesting that
a relative lack of sleep-touch may be unrelated to relation-
ship problems unless mood effects take hold. Indeed, both
spouses’ negative evening outcomes were predicted not
only by their own, but even by their partner’s angry/irrita-
ble morning mood.

Notably, the aforementioned associations held even after
accounting for effects of sleep quality, physical affection, and
other covariates. Consistent with prior findings, better sub-
jective sleep quality was associated with happier/calmer and
less angry/irritable morning mood, and non-sleep-related

physical affection was associated with happier/calmer mood.
Fewer associations occurred with evening outcomes. For
wives, better subjective sleep quality was related to more
positive and negative spousal events, perhaps because
wives had more energy to engage in spousal interactions of
all kinds. For husbands, non-sleep physical affection was
related to more positive spousal events and enjoyment.
Thus, in this sample of relatively healthy, satisfied
couples, sleep-touch, rather than sleep quality or waking
physical affection, showed the most consistent associations
with relationship-related affective experiences/events. All
effects were at the daily (within-subjects) level, revealing
that benefits of sleep-touch were incurred when spouses
had more sleep-touch relative to their own typical amount.

Potential Sleep-Touch Mechanisms

The fact that sleep-touch is linked with better morning
mood after accounting for mood at bedtime, sleep quality,
and non-sleep physical affection underscores the impor-
tance of this phenomenon. The findings suggest sleep-
touch may be a key means through which healthy adults
benefit from co-sleeping, and that individual mood regu-
lation provided by sleep may be even more powerful in a
context of co-regulation. While transitioning to sleep, part-
ner presence may enhance feelings of safety and security
(Troxel et al., 2007). Touch may facilitate falling and stay-
ing asleep by conveying intimacy/relationship reassurance
(Rosenblatt, 2006) or embodying the presence of available
social resources (Beckes et al., 2015), or even directly via
arousal reduction (Ditzen et al., 2019; Holt-Lunstad et al.,
2008). Like non-sleep-related touch, sleep-touch may alter
physiological processes such as greater heart rate variabil-
ity (Triscoli et al., 2017) that augment affect regulatory or
resetting functions of sleep—which in itself is associated
with such physiological changes (e.g., Stein & Pu, 2012).

In healthy sleepers, descent into sleep involves reduc-
tions in cortical and autonomic arousal (lower-frequency
EEG [Saper et al., 2010], lower heart rate and blood pres-
sure [Van Cauter et al., 2008], HPA de-activation [Nico-
laides et al., 2000]). Transition to sleep may create a
more vulnerable or susceptible state than during waking,
whereby fewer competing intero- or exteroceptive stimuli
could allow for better attention to and integration of touch
experience. In other words, the peri-sleep-period may pro-
vide an opportunity to attend to or savor touch experiences,
or simply to process (implicitly) touch inputs more fully,
integrating touch into how one “feels” (e.g., via insular
inputs; Burleson & Quigley, 2021; Craig, 2009; Davidovic
et al., 2019). Finally, touch experiences just prior to sleep
onset are temporally proximate to the onset of sleep-facil-
itated consolidation of emotion, memory, and emotional
memory (Payne et al., 2008). Thus, sleep-touch-related
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pleasant sensations and/or emotional meaning should be
encoded especially strongly during sleep, potentially lead-
ing to affective carryover of happy/calm mood the next
day, and perhaps overshadowing negative emotional expe-
riences and resultant angry/irritable mood.

Limitations and Implications

This study was solely self-report. Morning diary items
(e.g., sleep quality, sleep-touch) were assessed at the same
time, preventing causal inferences. Sleep-touch, our key
independent variable, was a single-item measure, and our
initial attempt to evaluate sleep-touch was deliberately
non-specific. We did not measure how much partners
touched before, during, and/or after sleep, nor capture the
trajectory and influence of touch at different points dur-
ing the night or whether one versus both partners were
awake. We did not examine different kinds of touch (e.g.,
prolonged close-body contact vs. brief shoulder massage),
nor the potential influence from other sleep-touch sources
(children, pets). Reports of all study variables were only
modestly correlated between partners, suggesting the
importance in future studies of examining how partners
attend to, define/label, experience, recall, and report touch.

Our sample comprised relatively satisfied, mostly
White, married heterosexual couples conscientious and
unburdened enough to complete daily diaries. Touch atti-
tudes and behaviors vary among groups (Burleson et al.,
2019), highlighting the need to examine sleep-touch in
diverse couples. Evidence suggests touch (Debrot et al.,
2020) and sleep concordance (Elsey et al., 2019) are ben-
eficial for well-being and sleep quality, respectively, even
among those with relationship concerns (i.e., attachment
anxiety/avoidance). In our sample of healthy, satisfied cou-
ples, we found sleep-touch effects despite relatively low
levels of sleep-touch on average. Nevertheless, sleep-touch
may operate differently for couples with more substantial
mood-, relationship-, and/or sleep-related distress. Exam-
ining sleep-touch effects over time, alongside contextual
and relationship factors, will be important.

Previously we found that individual differences in use of
touch for affect regulation (TAR) moderated links between
touch and psychological distress (Burleson et al., 2021).
Benefits of sleep-touch similarly may be more potent
among higher-TAR individuals. Alternatively, transitions
between waking and sleep are unique states where physi-
cal touch may have implicit calming and regulatory effects
regardless; our findings of associations with sleep-touch
above and beyond non-sleep physical affection support this
possibility.

@ Springer

In sum, we suggest that environmental and physiologi-
cal contexts surrounding sleep-touch may allow it to aug-
ment the restorative and regulatory effects of sleep and of
touch on affective states. We found that on a day-to-day
basis, more sleep-touch was associated (either directly or
indirectly via mood) with more positive spouse-related
events and enjoyment, and with less spouse-related nega-
tive events and stress, all of which could strengthen rela-
tionships. Further study will be needed to ascertain the
extent of this phenomenon and its implications for rela-
tionships and well-being.
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