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1 | INTRODUCTION
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Summary

Affective touch has been reported for its calming effects; however, it is less clear
whether touch is associated with sleep. Here, the relationship between different
touch variables and self-reported sleep indicators was investigated. Data were
extracted from the Touch Test, a cross-sectional survey conducted in 2020. Data
from a sample of 15,049 healthy adults from the UK (mean age = 56.13, SD = 13.8;
75.4% female) were analysed. Participants were asked to attribute positive, negative,
or no effects on sleep to hugs, strokes, massages, intimate touch, and sleep onset
with and without touch. The time since last intentional touch, touch amount satisfac-
tion, and childhood bed routine with hugs and kisses were assessed. Sleep quality,
duration, latency, wake after sleep onset and diurnal preference were measured.
Data were analysed using chi-square tests and logistic regressions. Affective touch
before sleep was perceived to have positive effects on sleep. Touch recency emerged
as a significant predictor for some sleep variables, with a longer timespan since the
last intentional touch relating to improved sleep quality, longer sleep duration, and
shorter and fewer instances of waking up after sleep onset in some participants.
Experiencing too much touch was related to lower sleep quality and higher instances
of waking up after sleep onset. These findings highlight the importance of interper-

sonal touch for subjective sleep quality.

KEYWORDS
co-sleep, c-tactile, ct-afferent, sleep, touch

From a theoretical perspective, a relationship between affective

touch and sleep quality might be expected because engagement in

In Western society, cohabiting couples commonly share a bed (National
Sleep Foundation, 2005). Co-sleeping allows for partner touch before
and during sleep onset as well as throughout the night (Hislop, 2007;
Junker et al., 2016; Kirkman, 2010). Yet, the relationship between touch
and sleep quality in adults is widely understudied (Dueren et al., 2021).

affective touch has consistently been linked to stress reduction
(e.g., Eckstein et al, 2020; Field, 2019; Hesse et al, 2020;
Morrison, 2016). Simultaneously, stressful events can contribute
to disturbed sleep or even chronic insomnia (Basta et al., 2007;
Kalmbach et al., 2018). Therefore, affective touch might be expected

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2022 The Authors. Journal of Sleep Research published by John Wiley & Sons Ltd on behalf of European Sleep Research Society.

J Sleep Res. 2022;e13766.
https://doi.org/10.1111/jsr.13766

wileyonlinelibrary.com/journal/jsr 10of 14

95U8917 SUOWIWIOD SAITE81D 3|qeal|dde auy Ag peusenob afe sop e WO ‘8sN J0 S3|nJ oy Aleld1 8U1UO A1 UO (SUONIPUOD-PUE-SULIB) 0D AS [ AReIq 1 ]BU1[UO//SANY) SUONIPUOD pue SWiS 1 8U) 385 *[¢202/2T/60] U0 ARid17auluo A1 591 Ad 99/€T SITTTT 0T/10p/wod AS|im Aleiqjpul|uo//sdny wolj pspeojumod ‘0 ‘698259ET


https://orcid.org/0000-0003-3904-517X
https://orcid.org/0000-0001-5784-3664
https://orcid.org/0000-0001-6414-9523
https://orcid.org/0000-0002-3450-1159
https://orcid.org/0000-0001-7675-2442
https://orcid.org/0000-0003-2222-7823
https://orcid.org/0000-0001-6609-8651
mailto:aduer001@gold.ac.uk
mailto:s4anduer@uni-bonn.de
mailto:s4anduer@uni-bonn.de
mailto:m.banissy@bristol.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/jsr
https://doi.org/10.1111/jsr.13766
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjsr.13766&domain=pdf&date_stamp=2022-11-09

2of 14 Journal of
Sleey

ESRS\,M

DUEREN ET AL

Research

to enhance sleep quality by reducing stress. However, research in this
area has focussed primarily on the relationship between sexual touch
and sleep. In contrast, other types of pre-sleep touch or touch
throughout the day have rarely been researched in relation to sleep
(Dueren et al., 2021). Even retrospective research on the relationship
between touch experiences during childhood and sleep outcomes in
adulthood primarily assessed how sexual abuse in childhood relates to
disturbed sleep patterns in adulthood (Kajeepeta et al., 2015; Steine
et al., 2012).

Additionally, individual differences should be considered to
understand possible relationships between touch and sleep, as they
might contribute to individual differences in sleep outcomes. Firstly,
gender likely contributes to individual differences in sleep variables, as
gender-dependent differences have been reported previously in rela-
tion to sleep and the impact of touch on sleep (Dittami et al., 2007;
Lastella et al., 2019; Pallesen et al., 2020; Sa et al., 2020). Next,
attachment style has consistently been associated with differences in
touch experience (e.g., Adams et al., 2014; Beltran et al., 2020; Chopik
et al, 2014; Jakubiak & Feeney, 2017; Kim et al.,, 2018; Krahé
et al,, 2016, 2018; Wagner et al., 2020). Lastly, previous research has
linked loneliness to sleep disturbances (Griffin et al., 2020). Hence,
these variables were included in the present analyses.

Here, we aimed to extend the existing literature about the rela-
tionship between touch and sleep. We analyse (1) how various types
of pre-sleep affective touch are judged to influence sleep and
(2) whether a range of touch experiences are associated with sleep
outcomes while considering relevant interpersonal differences. Specif-
ically, for (2), we investigate whether touch amount satisfaction
(i.e., whether a person is content with the amount of touch in their
life), touch recency (i.e., when a person was last touched intentionally),
and retrospectively assessed childhood touch experiences at bedtime
relate to individual differences in sleep outcomes. Analyses were con-
ducted by drawing on data from an extensive cross-sectional survey
on topics surrounding touch, the Touch Test (described below). The

following hypotheses were formulated:

Hypothesis 1. : Falling asleep whilst touching a partner
and pre-sleep hugging, massaging, stroking, and intimate
touch will be judged to have more positive than nega-
tive or neutral effects on sleep quality as assessed by

touch and sleep judgments.

Hypothesis 2. : Touch recency and touch amount satis-

faction will be associated with sleep variables.

Hypothesis 3. : Respondents who reported more child-
hood hugs and kisses at bedtime would report better
sleep outcomes than those who reported fewer child-
hood hugs and kisses.

Hypothesis 4. : Age, gender, loneliness, and attachment
style may contribute to the relationship between inter-

personal touch and sleep.

2 | PARTICIPANTS AND METHODS

21 | Data collection

Data for this study were drawn from the Touch Test, a survey con-
ducted as part of a science communication project that explored vari-
ous aspects of touch attitudes and behaviours in a worldwide sample.
Data for the Touch Test were collected between 21 January 2020
and 30 March 2020. Participation was voluntary, and the participants
were not compensated for participation. The study was conducted
online; participants completed the questionnaire within 7 days of
starting the survey. The participants gave informed consent before
completing the questionnaire. The local university ethical committee
approved the study.

2.2 | Study participants

The participants were recruited through promotions on BBC radio, TV
programmes, and other media. To participate, the respondents had to
be at least 18 years old and have internet access. Per pre-registered
analysis plans, the analysis reported here was restricted to healthy
participants by excluding data of respondents who reported current
disabilities, long-term condition(s), or impairment(s). Further, only male
and female UK adults were included in this analysis. The decision to
include only UK adults was taken because there are substantial differ-
ences in touch perception across cultures (Gallace & Spence, 2010).
While the full Touch Test sample included participants from 113 coun-
tries, the UK was the largest cohort, and there were large differences
in group sizes between countries (e.g., for some countries N = 1
responder). The UK was the only country with over 1000 responders,
and power analysis indicated that at least 1621 respondents would be
needed to detect a small effect size of f2 = 0.02 at 0.01 alpha error
probability and 0.95 power with 11 predictors (note that two of
the predictors were ultimately not used, as explained in the
section “Deviations from pre-registered analysis” below). Therefore, it
was decided at the pre-registration stage that analyses would focus
on the UK only to provide the statistical power required to give a
more reliable population-based estimate. The final sample analysed
for the current report consisted of 15,049 healthy adults from the
UK. The participants were aged 18-92 years (M = 56.13, SD = 13.8,
75.4% female). Note that the sample number slightly varies across
analyses due to participant dropout and unanswered items in the sur-

vey. The N for each analysis is reported with the results.

23 | Measures

The extracted variables from the Touch Test are presented below. For
the complete Touch Test questionnaire, see our pre-registration. The
following demographic variables were analysed: age, gender, and sur-
vey completion date (hereafter end date). The variables were chosen

because they allowed us to assess the relationship between sleep
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outcomes and a subjective judgement of touch experience (touch
amount satisfaction) and to assess the relationship between sleep out-
comes and a more objective measure of touch experience (touch
recency).

The end date was included as a covariate in the present study
because data collection fell within the expansion of the COVID-19
pandemic in the UK, which might have affected opportunities to
touch and attitudes towards touch.

Touch and sleep judgements were collected by asking participants
to classify touch/bed-sharing descriptions as positive, negative, or
neutral for sleep quality. Participants could select one of these options
for each touch descriptor. Descriptors were: “A gentle stroke by your
partner”, “A short good-night hug from your partner”, “A massage
from your partner”, “Intimate touch from your partner”, “Preparing to
sleep in a position in which you and your partner are touching one
another”, and “Preparing to sleep in a position in which you and your
partner are not touching one another”.

Childhood bed routine was assessed with an item taken from the
Touch Experiences and Attitudes Questionnaire (TEAQ) (Trotter
et al., 2018): “As a child, my parents would tuck me up in bed every
night and give me a hug and a kiss good-night”, answered on a
5-point scale ranging from “Disagree strongly” to “Agree strongly”,
with higher scores indicating stronger agreement.

Diurnal preference was assessed by one item derived from the
morningness-eveningness questionnaire (MEQ) (Horne & Oestberg,
1976): “One hears about ‘morning’ and ‘evening’ types of people.
Which one of these do you consider yourself to be?” With four
response options: “Definitely a morning type”, “rather more a morning
type than an evening type”, “rather more an evening type than a
morning type”, and “definitely an evening type”.

Sleep variables were measured by items adapted from the Pitts-
burgh Sleep Quality Index (PSQI) (Buysse et al., 1989). Variables were
sleep quality, sleep duration, sleep latency, wake after sleep onset
(WASO) duration, and frequency of WASO occurrences (WASO num-
bers). Sleep quality had four response options, ranging from “Very
good” to “Very bad”, with higher scores indicating worse sleep quality.
Sleep duration had five response options, ranging from “>9 h” to
“<5h”, with lower scores indicating longer sleep duration. Sleep
latency, WASO duration, and WASO numbers had five response
options, with higher numbers indicating longer sleep latency and
WASO duration and higher WASO numbers. Sleep latency and WASO
duration answer options ranged from “0-15 min” to “61 min or more”,
WASO numbers answer options ranged from “0” to “4 or more”.

Touch recency was measured by one item: “When was the last
time that somebody touched you intentionally, not including formal
gestures such as handshakes in meetings?” answered on a 6-point
scale ranging from “In the last hour” to “Over a year ago” (higher
scores indicate less recent touch).

Touch amount satisfaction was assessed by one item, “Thinking
about the amount of touch in your life is it...”, answered on a 5-point
scale ranging from “Definitely too little” to “Definitely too much”.
Note that both poles indicate dissatisfaction with the touch amount in

one's life, while satisfaction was indicated by answer option 3, “just

Research

the right amount”. To distinguish between participants who experi-
enced too much and those who experienced too little touch, the
touch amount satisfaction item was separated into two subscales and
rescored; one scale (hereafter referred to as the “Too little touch
scale”), ranging from “Definitely too little” (scored as 1) to “Just the
right amount” (scored as 3) and the second one (hereafter referred to
as the “Too much touch scale”), ranging from “Definitely too much”
(scored as 1) to “Just the right amount” (scored as 3). Higher scores
thus indicate greater touch amount satisfaction in both scales. All
regressions were performed twice; one with the too little touch scale
and one with the too much touch scale.

Attachment anxiety and avoidance were measured by a 12-item ver-
sion of the Experiences in Close Relationships Questionnaire (ECR-12)
(Lafontaine et al., 2015). Two subscales indicate anxious and avoidant
attachment styles, with higher scores indicating higher attachment anxi-
ety or avoidance. Response options were measured on a 7-point scale
ranging from “Strongly disagree” to “Strongly agree”. The subscales
were found to have good internal consistencies (a between 0.74 and
0.87 for both subscales), and adequate convergent validity as assessed
by the relationship between ECR-12 scores and psychological distress
and relationship satisfaction scales (Lafontaine et al., 2015).

Loneliness was measured by the revised University of California
Loneliness Scale (UCLA-LSR) (Panayiotou et al, 2022; Russell
et al, 1980), with higher scores indicating greater loneliness.
Responses were measured on a continuous scale ranging from O to
100. The UCLA-LSR has been found to possess good internal consis-
tency (a« = 0.94) and adequate concurrent validity as assessed by com-

parison with depression and anxiety scales (Russell et al., 1980).

24 | Data analysis

241 | Hypothesis1

Chi-square goodness-of-fit tests were run to test whether the frequen-
cies of each touch descriptor were equal across positive, neutral, and
negative answer categories. Separate tests were run for each type of
touch assessed. Bonferroni-corrected binomial tests were run for post-
hoc comparisons comparing all pairs of answer possibilities (negative
vs. neutral, positive vs. neutral, negative vs. positive) for each type of
touch. Next, to assess whether there were gender differences in touch
judgements, chi-square tests of independence were run, comparing the
answers of women and men. Separate analyses were run for each touch
type, with adjusted residuals used for post-hoc comparisons. Note also
that a small proportion of participants (N = 65) indicated that they had
technical problems completing the touch and sleep judgements. These

participants were removed from the analyses for hypothesis 1.

242 | Hypotheses 2,3 and 4

To evaluate the associations between touch amount satisfaction,

touch recency, childhood bed routine, loneliness, attachment
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anxiety and avoidance, gender, age, and end date on sleep out-
comes and diurnal preference, separate regression analyses were
run for each outcome variable. Ordinal logistic regressions were
run for sleep outcomes, and a multinomial logistic regression was
conducted for diurnal preference. Additionally, linear and qua-
dratic multiple regression models were compared for sleep dura-
tion. This was done because the initial linear model showed poor
model fit, and from a theoretical perspective, both too short and
too long sleep is suboptimal (Cappuccio et al., 2010; lJike
et al., 2018). Hence, we were interested in testing whether a qua-
dratic model would fit the data so that suboptimal sleep predic-
tors (e.g., fewer reported instances of childhood bed routine, as
per hypothesis 3) would be associated with very short and very
long sleep durations. Statistical significance was set at p < 0.01 to
account for the large sample size and avoid Type | error in
hypothesis testing. For scales and subscales that consisted of sev-
eral items (ECR-12 and UCLA-LSR), participants were included if
they completed at least 80% of the items of the respective
questionnaire.

2.4.3 | Deviations from pre-registered analysis

There were no major deviations from the pre-registered analysis for
hypotheses 1 and 3. For hypothesis 4, we did not analyse sexual pref-
erence or ethnicity due to limited sample sizes in some of these
groups restricting statistical power.

Sensitivity analyses were conducted to identify whether the
results were consistent across groups of participants experienc-
ing more recent touch and those who had not recently experi-
enced touch. Participants were split according to their responses
on the touch recency item. Scores of 1-3 (i.e., received touch in
the last hour, the previous day or the last week) were combined
into a “more recent touch” group (N = 13,840), and scores of
4-6 (i.e., received touch in the past month, over a month ago, or
over a year ago) were combined in to “less recent touch” group
(N = 1207). The overall pattern of results did not differ across
groups, for full details see Supplementary Results.

During the review process, it was suggested that additional
analyses on the possible moderating effects of attachment style
on sleep outcomes might be beneficial. As such, exploratory ana-
lyses investigated whether attachment style moderates the rela-
tionship between touch recency, touch satisfaction, and sleep
outcome variables. For this purpose, separate moderation analyses
were run. Mean centring was used for the relevant variables
(touch recency, touch satisfaction, avoidant attachment, and anx-
jous attachment). Then, the four interaction terms (touch
recency x avoidant attachment, touch recency x anxious attach-
ment, touch  satisfaction x avoidant  attachment,  touch
satisfaction x anxious attachment) were calculated by multiplying
the mean-centred variables of a given interaction. This process
was followed to avoid multicollinearity issues between the inter-

action terms.

3 | RESULTS

3.1 | Hypothesis 1: Self-judged effects of partner
touch during sleep onset and pre-sleep hugging,
massaging, stroking, and intimate touch on sleep
quality
3.1.1 | Self-judged effects of touch on sleep quality
The chi-square goodness-of-fit tests comparing the distributions of
answers were statistically significant for each type of touch
(Figure 1). This means that for each type of touch, the answer cate-
gories “negative effect on sleep”, “no effect on sleep”, and “positive
effect on sleep” were not chosen with the same frequencies. Pair-
wise comparisons using binomial tests showed that most pairs of
answer categories were chosen with significantly different frequen-
cies (Table 1). These results were consistent with the hypothesis
that affective touch would be perceived to enhance sleep rather
than to hinder it. Partner touch during sleep onset was perceived to

enhance sleep in some participants and to impair sleep in others
(Table 1).

3.1.2 | Gender differences in judged effects of
touch on sleep

Chi-square tests of independence comparing touch judgements of
women and men were conducted to assess whether women and men
judged touch effects on sleep similarly. Results showed that women
and men differed in their judgement of all types of touch, except for
hugs (Tables 2 and 3). Adjusted residuals showed that women were
less likely to attribute positive effects on sleep to strokes, massage,
intimacy, and touch at sleep onset than men. Men were more likely to
attribute positive effects on sleep to these types of touch than
women. Correspondingly, women were more likely to attribute
adverse effects on sleep to strokes, massage, intimacy, and touch at
sleep onset. In contrast, men were less likely to attribute adverse
effects to these types of touch.

3.2 | Hypotheses 2, 3 and 4: How are touch
recency, touch amount satisfaction, childhood bed
routine, age, gender, loneliness, and attachment style
related to sleep variables?

Ordinal logistic regressions were used to assess sleep outcomes from
touch amount satisfaction, touch recency, childhood bed routine, age,
gender, attachment anxiety and avoidance, loneliness, and end date.
Pearson and deviance chi-square goodness-of-fit measures were non-
significant, apart from the Pearson goodness-of-fit measures for sleep
duration (with p = 0.009 for the too little touch scale analysis and
p = 0.017 for the too much touch scale analysis), indicating a good

model fit across most sleep outcomes.
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FIGURE 1 Touch judgements in 70
percent. Statistics for the chi-square 0
goodness-of-fit tests assessing
distribution across judgements were all 50
significant at p < 0.001 with test
statistics as followed: stroke 40
£%(2) = 5435.411; hug 30
23(2) = 5218.573; massage
£2(2) = 1775.379; intimacy B
;(2(2) = 1655.387; no touch at sleep 10
onset y%(2) = 762.423; touch at sleep E
onset 42(2) = 955.628 0 : L
Stroke Hug Massage Intimacy No touch atsleep Touch at sleep
onset onset
B Negative effect on sleep B No effect on sleep 0 Positive effect on sleep
TABLE 1 Observed proportions in percent for pairwise comparisons with binomial tests
Comparison Stroke Hug Massage Intimacy Not touching partner at sleep onset Touching partner at sleep onset
Negative versus neutral
Observed proportion
Negative 28% 9% 50% 54% 34% 67%
Neutral 72% 91% 50% 46% 66% 33%
p <0.001 <0.001 1.632 <0.001 <0.001 <0.001
Neutral versus positive
Observed proportion
Neutral 27% 37% 31% 30% 52% 32%
Positive 73% 63% 69% 70% 48% 68%
p <0.001 <0.001 <0.001 <0.001 0.002 <0.001
Negative versus positive
Observed proportion
negative 12% 5% 31% 33% 35% 48%
positive 88% 95% 69% 67% 65% 52%
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
N per analysis 10,416 10,530 10,191 10,237 10,616 10,735

Note: Significance levels are Bonferroni corrected, hence bold fonts significance is set at 0.016 (0.05/3). Note that the answers given for the third category
are not considered here to facilitate pairwise comparison; therefore observed proportions add up to 100%.

3.2.1 | Hypothesis 2: Touch recency and touch
amount satisfaction

Touch recency was significantly associated with sleep outcomes
(Tables 4-9). Specifically, a longer period following the most recent
touch was related to better sleep quality and longer sleep duration in
the too little touch amount satisfaction analyses. A longer time since
last touch was associated with shorter and fewer WASOs; again this
relationship reached statistical significance only for the analysis
including the too little touch scale (Tables 7-9). Lastly, a multinomial
logistic regression was used to assess the association between touch
and diurnal preference (Table 10). With “Definitely an evening type”
as the reference category, a longer time since last intentional touch
was associated with a lower probability of indicating that one is more

a morning type than an evening type.

Touch amount satisfaction was not significantly related to sleep
outcomes in the analyses using the too little touch scale. However,
experiencing too much touch was related to lower sleep quality and
higher number of WASOs (Tables 4, 5, 7 and 8). Note that parameter
estimates are reported for all analyses for which the relationship
between touch recency or touch amount satisfaction and outcomes
were significant. The remaining parameter estimates for all conducted
regressions are reported in the supplemental material. Also, sample
sizes for analyses using the too little touch scale are larger than ana-
lyses using the too much scale. This is because more respondents indi-
cated that they receive not enough touch rather than too much touch.
Sample sizes are reported in the table captions for each analysis.

Furthermore, moderation analyses showed that avoidant attach-
ment significantly moderated the relationship between touch recency

and WASO numbers. This relationship, however, was significant only
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TABLE 2 Chi-square test of independence comparing touch judgements (for stroke, hug, massage, or intimacy) across men and women

Stroke Hug Massage Intimacy

Judgement Men Women Men Women Men Women Men Women
Negative effect on sleep

Percent responses 1.8% 7.7% 0.8% 2.6% 4.3% 19.4% 4.2% 21.6%

Adjusted residual —-43 4.3 -0.9 0.9 -77 77 -114 114
No effect on sleep

Percent responses 5.6% 18.7% 8.7% 27.3% 6.1% 17.2% 4.2% 17.8%

Adjusted residual -1.6 1.6 -0.2 0.2 2.8 -28 -6.6 6.6
Positive effect on sleep

Percent responses 16.9% 49.4% 14.8% 45.9% 13.7% 39.3% 16.1% 36.1%

Adjusted residual 41 -41 0.5 -0.5 4.2 —-4.2 15.5 -155

Chi-square test of independence  32(2) = 23.952,p < 0.001  4%(2) =0.892,p = 0.640  %%(2) = 59.607,p < 0.001  y?(2) = 245.247, p < 0.001

Note: Adjusted residuals are considered to indicate a significant difference when they are < —3 or >3, hence bold fonts statistical significance set at p < 0.05.

TABLE 3 Chi-square test of independence comparing touch judgements (for touch or no touch at sleep onset) across men and women

No touch at sleep onset Touch at sleep onset
Men Women Men Women
Negative effect on sleep
Percent responses 5.3% 15.5% 7.9% 30.7%
Adjusted residual 1.5 -1.5 -7.1 71
No effect on sleep
Percent responses 11.5% 29.5% 5.0% 14.4%
Adjusted residual 7.8 -7.8 2.3 -2.3
Positive effect on sleep
Percent responses 7.4% 30.7% 11.2% 30.8%
Adjusted residual -9.2 9.2 5.2 -52
Chi-square test of independence X2(2) =90.443, p < 0.001 X2(2) = 50.908, p < 0.001

Note: Adjusted residuals are considered to indicate a significant difference when they are < —3 or >3, hence bold fonts statistical significance set at p
< 0.05.

TABLE 4 Ordinal logistic regression predicting sleep quality with too little to just right touch satisfaction

95% confidence interval for OR

Predictor OR Lower Upper SE e p

Gender 0.910 0.838 0.989 0.042 4.965 0.026
Age 1.000 0.998 1.003 0.001 0.040 0.842
End date 0.996 0.994 0.998 0.001 16.788 <0.001
Loneliness 1.032 1.027 1.036 0.002 211.931 <0.001
Childhood bed routine 0.972 0.948 0.998 0.013 4.534 0.033
Touch recency 0.897 0.861 0.935 0.021 26.269 <0.001
Touch satisfaction - too little to just right 0.944 0.896 0.996 0.027 4.520 0.033
Attachment avoidance 1.005 0.999 1.010 0.003 3.018 0.082
Attachment anxiety 1.023 1.018 1.028 0.002 93.647 <0.001
Touch recency x Attachment avoidance 0.999 0.994 1.003 0.002 0.396 0.529
Touch recency x Attachment anxiety 1.001 0.996 1.005 0.002 0.137 0.712
Touch satisfaction x Attachment avoidance 1.007 1.000 1.014 0.003 4.282 0.039
Touch satisfaction x Attachment anxiety 1.000 0.994 1.006 0.003 0.017 0.895

Note: Lower scores indicate better sleep quality. For gender, women are the reference category. N = 11,625, hence bold fonts significance set at p < 0.01.
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Ordinal logistic regression predicting sleep quality with too much to just right touch satisfaction

95% confidence interval for OR

TABLE 5
Predictor OR Lower
Gender 0.833 0.730
Age 0.999 0.995
End date 0.997 0.995
Loneliness 1.036 1.029
Childhood bed routine 0.974 0.937
Touch recency 0.960 0.896
Touch satisfaction - too much to just right 0.679 0.556
Attachment avoidance 1.007 0.999
Attachment anxiety 1.024 1.016
Touch recency x Attachment avoidance 0.998 0.991
Touch recency x Attachment anxiety 1.005 0.998
Touch satisfaction x Attachment avoidance 1.003 0.983
Touch satisfaction x Attachment anxiety 0.981 0.961

Upper SE Ve p

0.951 0.068 7.303 0.007
1.003 0.002 0.283 0.595
1.000 0.002 3.274 0.070
1.044 0.004 105.323 <0.001
1.013 0.020 1.768 0.184
1.028 0.035 1.385 0.239
0.828 0.102 14.540 <0.001
1.015 0.004 2.591 0.107
1.031 0.004 40.784 <0.001
1.005 0.004 0.351 0.554
1.012 0.004 1.728 0.189
1.024 0.010 0.093 0.761
1.002 0.011 3.277 0.070

Note: Lower scores indicate better sleep quality. For gender, women are the reference category. N = 5414, hence bold fonts significance set at p < 0.01.

TABLE 6 Ordinal logistic regression predicting sleep duration with too little to just right touch satisfaction

95% confidence interval for OR

Predictor OR Lower
Gender 0.984 0.909
Age 1.011 1.008
End date 0.999 0.997
Loneliness 1.020 1.016
Childhood bed routine 0.981 0.957
Touch recency 0.947 0.910
Touch satisfaction - too little to just right 0.967 0.920
Attachment avoidance 1.010 1.005
Attachment anxiety 1.011 1.007
Touch recency x Attachment avoidance 1.000 0.996
Touch recency x Attachment anxiety 1.000 0.995
Touch satisfaction x Attachment avoidance 1.000 0.994
Touch satisfaction x Attachment anxiety 1.000 0.994

Upper SE 72 p

1.064 0.040 0.165 0.684
1.013 0.001 67.815 <0.001
1.001 0.001 1.781 0.182
1.024 0.002 93.552 <0.001
1.005 0.013 2.351 0.125
0.985 0.020 7.306 0.007
1.017 0.026 1.695 0.193
1.016 0.003 15.445 <0.001
1.016 0.002 24.087 <0.001
1.005 0.002 0.001 0.979
1.004 0.002 0.053 0.818
1.006 0.003 0.000 0.986
1.005 0.003 0.016 0.899

Note: Higher scores indicate shorter sleep duration. For gender, women are the reference category. N = 11,624, hence bold fonts significance set at p < 0.01.

in the analysis using the too little touch scale, and the odds ratio was
small (Tables 7 and 8). Overall, individuals reporting more recent touch
were more likely to report increased WASO number compared with
individuals reporting the last time they received touch further back in
time (up to a year ago). The avoidant attachment style further influ-
enced this pattern. Specifically, individuals with low avoidant attach-
ment traits showed a steeper decrease in WASO number when they
reported receiving recent touch further back in time than individuals
with high avoidance traits (Figure 2).

As reported above, the linear model did not show a good model fit
for sleep duration. As both unusually short and long sleep durations have

been associated with negative health outcomes (Shankar et al., 2011),

the linear model was compared with a quadratic multiple regression
model for sleep duration. The quadratic model did not show a signifi-
cantly better model fit than the linear model, and the only difference in
predictors was that touch recency was a significant predictor for sleep
duration in the linear but not in the quadratic model with too little touch

scale (please see supplemental material).

3.2.2 | Hypothesis 3: Childhood bed routine

Participants who agreed more strongly with the statement that they

received childhood good-night hugs and kisses were less likely to
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TABLE 7

Ordinal logistic regression predicting WASO number with too little to just right touch satisfaction

95% confidence interval for OR

Predictor OR Lower
Gender 0.896 0.828
Age 1.030 1.027
End date 0.996 0.994
Loneliness 1.011 1.007
Childhood bed routine 0.999 0.975
Touch recency 0.923 0.887
Touch satisfaction - too little to just right 0.999 0.949
Attachment avoidance 1.003 0.998
Attachment anxiety 1.020 1.015
Touch recency x Attachment avoidance 1.007 1.002
Touch recency x Attachment anxiety 0.996 0.992
Touch satisfaction x Attachment avoidance 0.999 0.992
Touch satisfaction x Attachment anxiety 1.001 0.995

Upper SE Ve p

0.970 0.040 7.387 0.007
1.033 0.001 473.502 <0.001
0.998 0.001 20.925 <0.001
1.015 0.002 26.949 <0.001
1.024 0.013 0.004 0.951
0.961 0.020 15.616 <0.001
1.051 0.026 0.002 0.963
1.008 0.003 1.194 0.275
1.024 0.002 74.799 <0.001
1.011 0.002 8.771 0.003
1.000 0.002 3.115 0.078
1.005 0.003 0.197 0.657
1.007 0.003 0.084 0.771

Note: For gender, women are the reference category. N = 11,617, hence bold fonts significance set at p < 0.01.

TABLE 8 Ordinal logistic regression predicting WASO number with too much to just right touch satisfaction

95% confidence interval for OR

Predictor OR Lower
Gender 0.885 0.780
Age 1.026 1.023
End date 0.994 0.992
Loneliness 1.014 1.008
Childhood bed routine 0.966 0.931
Touch recency 0.922 0.863
Touch satisfaction - too much to just right 0.708 0.585
Attachment avoidance 1.000 0.992
Attachment anxiety 1.018 1.011
Touch recency x Attachment avoidance 1.006 1.000
Touch recency x Attachment anxiety 0.994 0.987
Touch satisfaction x Attachment avoidance 0.990 0.971
Touch satisfaction x Attachment anxiety 0.980 0.961

Upper SE 72 p

1.004 0.064 3.625 0.057
1.030 0.002 186.485 <0.001
0.997 0.001 16.618 <0.001
1.021 0.003 17.999 <0.001
1.002 0.019 3411 0.065
0.985 0.034 5.798 0.016
0.857 0.097 12.607 <0.001
1.008 0.004 0.002 0.966
1.025 0.004 25.647 <0.001
1.013 0.003 3.449 0.063
1.001 0.004 2.534 0.111
1.009 0.010 1.108 0.292
0.999 0.010 4.114 0.043

Note: For gender, women are the reference category. N = 5410, hence bold fonts significance set at p < 0.01.

categorise themselves as definitely a morning type compared with

definitely an evening type.

3.2.3 | Hypothesis 4: Gender, age, end date,
attachment style and loneliness

Regarding the associations of gender, age, attachment style and loneli-
ness and sleep measurements, our exploratory hypothesis was mostly
confirmed. Men indicated better sleep quality than women, however,
this difference reached statistical significance only in the too much

touch scale analysis. Men indicated shorter sleep latency; in the too

much touch scale analysis men indicated significantly fewer WASOs
than women. Men moreover reported shorter WASO duration than
women. Older people indicated shorter sleep duration, more and lon-
ger WASOs, and shorter sleep latency than younger people. Loneli-
ness related to lower sleep quality, shorter sleep duration, higher
sleep latency, and longer and more frequent WASOs. Attachment
anxiety emerged as a consistent predictor of sleep variables, with
greater attachment anxiety relating to poorer sleep quality, shorter
sleep duration, greater sleep latency, and higher WASO duration and
number of episodes. Higher scores on attachment avoidance were
related to shorter sleep duration but not to other sleep variables. Fur-

thermore, later end dates related to better sleep quality and shorter
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TABLE 9 Ordinal logistic regression predicting WASO duration with too little to just right touch satisfaction

95% confidence interval for OR

Predictor OR Lower
Gender 0.698 0.645
Age 1.025 1.023
End date 0.999 0.997
Loneliness 1.017 1.013
Childhood bed routine 0.977 0.954
Touch recency 0.920 0.885
Touch satisfaction - too little to just right 1.040 0.989
Attachment avoidance 1.004 0.998
Attachment anxiety 1.015 1.010
Touch recency x Attachment avoidance 0.998 0.994
Touch recency x Attachment anxiety 0.997 0.993
Touch satisfaction x Attachment avoidance 1.000 0.994
Touch satisfaction x Attachment anxiety 1.000 0.994

Upper SE Ve p

0.756 0.040 79.359 <0.001
1.028 0.001 357.935 <0.001
1.001 0.001 1971 0.160
1.022 0.002 74.088 <0.001
1.001 0.013 3.404 0.065
0.957 0.020 17.407 <0.001
1.094 0.026 2.389 0.122
1.009 0.003 1.851 0.174
1.019 0.002 41.644 <0.001
1.003 0.002 0.523 0.470
1.001 0.002 1.937 0.164
1.007 0.003 0.007 0.931
1.006 0.003 0.003 0.957

Note: For gender, women are the reference category. N = 11,610, hence bold fonts significance set at p < 0.01.

sleep latency in the too little touch scale analysis as well as lower
WASO numbers.

Lastly, the multinomial logistic regression to assess the associa-
tion between touch and diurnal preference showed that men were
less likely to classify themselves as a morning type than women. Older
people were more likely than younger people to classify themselves
as “Definitely a morning type” or “Rather more a morning type than
an evening type”. Higher attachment anxiety and later end date
related to slightly lower odds of describing oneself as “Definitely a
morning type”, though the latter relationship reached significance only

in the too little touch scale analysis.

4 | DISCUSSION

Previous work suggested a relationship between sexual touch before
sleep and sleep quality (Dueren et al., 2021). Here, this research was
extended by analysing a variety of affective touch experiences (includ-

ing non-sexual touch such as hugging) related to sleep outcomes.

4.1 | Hypothesis 1: How are different types of
affective touch judged to influence sleep quality?

Touching a partner during sleep onset was mostly judged to have
positive impacts on sleep, followed by negative effects on sleep.
These findings might reflect previous research suggesting that there
is both a desire for partner touch at sleep onset (Junker
et al., 2016), but also the need for private space as touch can impair
sleep (Hislop, 2007; Pereira et al, 2017; Sato et al, 2007). The
results might relate more broadly to a societal desire to co-sleep

with a partner (National Sleep Foundation, 2005), despite the

possible adverse effects of tactile stimuli (Hislop, 2007; Pereira
et al,, 2017; Sato et al., 2007).

Most respondents ascribed a positive effect on sleep for strokes,
hugs, massage, and intimacy. The results regarding intimacy corre-
spond to the perception that sexual intercourse positively influences
sleep (Lastella et al., 2019; Pallesen et al., 2020). However, despite
this common assumption, it is notable that research on the relation-
ship between those variables has not always reported a positive asso-
ciation between sexual intimacy and sleep (Brissette et al., 1985;
Dittami et al., 2007; Seehuus & Pigeon, 2018).

Stroking and hugging were the types of touch for which the least
number of participants ascribed impairing sleep effects. Previous evi-
dence suggests that especially slow, caressing stroking has relaxing
effects (Morrison, 2016); our findings support the hypothesis that
gentle stroking is perceived to aid sleep. Finally, sharing a hug was the
type of touch which was least often judged as sleep impairing, in line
with emerging evidence suggesting that hugs can have stress-
buffering effects (Morrison, 2016).

4.2 | Hypothesis 2: How are touch recency and
touch amount satisfaction related to sleep variables?

Differences in touch recency were associated with altered levels of
subjective sleep variables. Specifically, in the analyses using the too
little touch scale, less recent touch was associated with better sleep
quality, longer sleep duration, and fewer and shorter WASO, numbers
and duration.

The mostly negative associations between touch recency and
sleep variables seem to contradict the findings that pre-sleep touch
was judged mainly to impact sleep positively. One explanation for the

results could be that participants who indicated a longer time since
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TABLE 10 Multinomial regression assessing diurnal preference

Predictor OR 95% confidence interval for OR SE 7 p
Lower Upper

Definitely a morning type
Touch recency 0.910 0.818 1.012 0.054 3.012 0.083
Touch satisfaction - too much to just right 1.202 0.900 1.604 0.147 1.554 0.213
Childhood bed routine 0.941 0.882 1.004 0.033 3.413 0.065
Age 1.021 1.015 1.028 0.003 41.208 0.000
Attachment avoidance 1.003 0.990 1.017 0.007 0.235 0.628
Attachment anxiety 0.983 0.971 0.994 0.006 8.948 0.003
Loneliness 0.996 0.984 1.007 0.006 0.593 0.441
End date 0.997 0.992 1.002 0.002 1.637 0.201
Gender 0.747 0.599 0.931 0.113 6.731 0.009

Rather more a morning type than an evening type
Touch recency 0.850 0.766 0.943 0.053 9.342 0.002
Touch satisfaction - too much to just right 1.134 0.864 1.488 0.139 0.819 0.366
Childhood bed routine 1.017 0.954 1.083 0.032 0.264 0.607
Age 1.017 1.011 1.024 0.003 30.953 <0.001
Attachment avoidance 1.009 0.996 1.022 0.007 1.723 0.189
Attachment anxiety 1.005 0.994 1.016 0.006 0.784 0.376
Loneliness 0.998 0.987 1.008 0.006 0.204 0.651
End date 1.000 0.995 1.005 0.002 0.001 0.970
Gender 0.877 0.710 1.084 0.108 1.476 0.224

Rather more an evening than a morning type
Touch recency 0.896 0.805 0.998 0.055 4.021 0.045
Touch satisfaction - too much to just right 1.208 0.911 1.601 0.144 1.724 0.189
Childhood bed routine 1.024 0.958 1.093 0.034 0.487 0.485
Age 1.002 0.996 1.008 0.003 0.464 0.496
Attachment avoidance 1.003 0.989 1.017 0.007 0.202 0.653
Attachment anxiety 0.996 0.985 1.007 0.006 0.470 0.493
Loneliness 1.000 0.989 1.011 0.006 0.000 0.991
End date 1.000 0.995 1.005 0.002 0.003 0.957
Gender 0.925 0.745 1.150 0.111 0.492 0.483

Note: The reference category is “Definitely an evening type”. For gender, women are the reference category, N = 5391, hence bold fonts significance set

atp < 0.01.

the most recent touch might live alone. Hence, they might not experi-
ence frequent touch and sleep disruptions related to co-sleeping.
Unfortunately, we did not have data to address this possibility. Still,
future research may benefit from exploring this notion.

Touch amount satisfaction analyses revealed that too little touch
had no significant relationship with sleep outcomes. However,
experiencing too much touch was associated with reporting lower
sleep quality and a higher number of WASOs. Dissatisfaction with the
current amount of affectionate touch has been conceptualised previ-
ously in terms of touch starvation (Field, 2014) or, more broadly, as
affect deprivation (Floyd, 2014). Interestingly, previous work has
found that affect deprivation is linked to impairments in sleep
(Floyd, 2016; Hesse et al., 2020). Specifically, it has been argued that

humans are adapted to sleep better when they feel secure about their
social network (Floyd, 2016). In this context, loneliness and affect
deprivation are thought to indicate the lack of functioning social rela-
tionships, thereby contributing to heightened insecurity and, conse-
quently, worse sleep quality (Floyd, 2016; Kurina et al., 2011). The
current results extend previous findings by showing that a subjective
experience of too much touch might also relate to worse sleep
outcomes.

It is important to note that we did not find significant relation-
ships between low touch satisfaction and sleep outcomes. One possi-
ble reason for this finding could be that experiencing too much touch
might have more immediate effects on sleep than the lack of touch.

For example, previous qualitative research on the experience of
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FIGURE 2 Plot of the interaction effect between touch recency
(x-axis) and the low, medium, and high values of avoidant attachment
(16th, 50th, 84th percentiles, respectively) on WASO (y-axis)

sharing a bed with a romantic partner found that intimate touch
before sleep can be perceived as calming, whereas touch during sleep
can be perceived as disturbing (Hislop, 2007; Kirkman, 2010). Hislop
(2007) writes that partners tend to retreat back to their own side of
the bed just prior to sleep onset, because sleep is a solitary activity.
The current findings regarding touch amount satisfaction align with
such a notion. Nonetheless, it is unclear why experiencing too little
touch was not significantly related to sleep outcomes in the current
study.

4.3 | Hypothesis 3: How is childhood bed routine
related to sleep variables?

Stronger agreement with the statement that one experienced fre-
qguent childhood good night hugs and kisses was associated with a
lower odds of classifying oneself as definitely a morning type com-
pared with definitely an evening type in the too little touch scale anal-
ysis. Also, a longer time since the last recent touch was associated
with lower odds of classifying oneself as rather more a morning type
than an evening type in the too much touch scale analysis. However,
interpretation of these findings must be cautious as the accuracy of
retrospectively reported childhood routines is unclear (Hardt &
Rutter, 2004). Furthermore, since other associations between child-
hood bed routine and sleep outcomes or diurnal preference were not

significant, these findings should be considered preliminary.

44 | Hypothesis 4: How are gender, age,
attachment style, loneliness and end date related to
sleep variables?

In accordance with previous research, women reported slightly worse
sleep quality, longer sleep latency and more and longer WASOs than
men (Sa et al., 2020). The gender differences in sleep quality and
WASO number reached significance only in the too much touch scale

Research

analyses. Furthermore, women reported more positive effects of no
partner touch during sleep onset than men and vice versa. These
results align with previous findings on gender differences in
co-sleeping (Dittami et al., 2007; Kirkman, 2010; Troxel, 2010), sug-
gesting that women are more disturbed by partnered sleep than men.

Men were more likely to ascribe positive effects of intimacy on
sleep than women, who were more likely to ascribe negative or neu-
tral effects of intimacy on sleep than men. These findings are in line
with previous research suggesting that especially men perceive sex as
sleep-enhancing (Kirkman, 2010; Lastella et al., 2019; Pallesen
et al,, 2020).

Regarding the relevance of age, in line with previous evidence,
older people reported shorter sleep duration and more frequent and
longer WASOs (Skeldon et al., 2016).

Furthermore, loneliness has been argued to indicate the lack of
functioning social relationships, facilitating feelings of insecurity and
worse sleep quality (Floyd, 2016; Kurina et al., 2011). The current
findings regarding loneliness align with this hypothesis, as participants
who scored higher on the UCLA-LSR generally indicated lower sleep
quality.

Finally, a later end date was associated with greater sleep quality,
and reduced sleep latency in the too little touch scale analyses. Fur-
thermore, a later end date was associated with lower WASO numbers.
As data were collected between January and the end of March, the
overall positive association between a later end date and sleep quality
may reflect an overall increase in the ability to self-regulate sleep pat-
terns, e.g., by lifestyle changes such as working from home following
the onset of the first COVID-19 related lockdown in the UK (Madrid-
Valero et al.,, 2021).

4.5 | Limitations and future research

The present analyses have some limitations. As highlighted previously,
the data were cross-sectional, the sample was self-selecting, and the
current results require further investigation to determine the direc-
tional nature of associations. The onset of the Covid pandemic during
data collection might have impacted results, although most of the data
were collected before the first lockdown began in the UK. It is also
unknown which participants co-sleep with family members. Hence
some of the interpretations surrounding social sleeping patterns
remain speculative. An experimental approach to the current research
questions would have allowed us to draw causal inferences about the
association between social touch and sleep variables. However, due
to pandemic-related restrictions on experimental work, addressing
topics surrounding affective touch in an experimental or laboratory-
based setting was exceedingly difficult at the time of data collection.
Thus, the current approach allowed us to investigate the topic of
social touch and sleep in a large and diverse group of people despite
the subsequent unfolding of the Covid-19 pandemic. One advantage
of the current dataset is the number of interpersonal variables that
could be accounted for due to the large sample size. Nevertheless,

large-scale data collection of this kind comes with logistical and
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methodological costs. Due to time constraints within the wider Touch
Test survey, some touch measurements and sleep outcomes investigated
in our analyses were assessed via single-item measures. Single-item mea-
sures have previously been criticised because of a concern that they
might not capture complex psychological variables of interest fully
(Loo, 2002). However, a meta-analysis of widely used single-item mea-
surements reported adequate reliability for single-item scales that mea-
sured homogeneous, unidimensional constructs (Postmes et al., 2013).
The constructs measured by single items in the present study mainly rep-
resent such unidimensional variables. Exceptions are childhood bed rou-
tine, an item that was initially part of the childhood touch subscale of the
TEAQ (Trotter et al., 2018), and diurnal preference, which is an item of
the MEQ (Horne & QOestberg, 1976). Our assessment of childhood bed
routine and diurnal preference was novel and designed to gain insights
into questions that have not been addressed before. Therefore, we
believe that the use of single items to address these constructs are ade-
quate in the present context. Lastly, it is important to note that many of
the measured associations showed small effect sizes. Nevertheless, the
present study provides a novel insight into the domain; an interesting
future research direction will be to examine whether and how touch
interventions may impact sleep quality.

To conclude, the findings reported here shed light on an under-
researched but highly prevalent socially mediated sleep pattern: the
impact of touch on sleep. They show a mixed pattern of results
highlighting the importance of demographic and psychological individ-
ual differences, and type of tactile experience, on sleep outcomes.
Several of these relationships warrant future investigation to help to

better characterise relationships between touch and sleep.

AUTHOR CONTRIBUTIONS

The Touch Test was designed by Claudia Hammond, Michael
J. Banissy, and Natalie C. Bowling. Study conceptualisation was led by
Anna Lena Dueren, Michael J. Banissy, and Alice M. Gregory. Data
analysis was conducted by Anna Lena Dueren. All authors contributed

to the manuscript.

ACKNOWLEDGEMENTS

This project was supported by and run in collaboration with the Well-
come Collection. Michael J. Banissy is supported by the ESRC (grant
no. ES/R007527/1).

CONFLICT OF INTEREST

AMG is an advisor for a project originally partially sponsored by John-
son's Baby. She has written two books (Nodding Off, Bloomsbury
Sigma, 2018; The Sleepy Pebble, Flying Eye Books, 2019) and is work-
ing on a further project with Lawrence King Publishing. She is a regular
contributor to BBC Focus magazine and has contributed to numerous
other outlets (such as The Conversation and The Guardian). She has
been interviewed by magazines and commercial websites. She has pro-
vided a paid talk for business and is occasionally sent trial products
from commercial companies (e.g., blue light blocking glasses). She has
received grant funding for her research from several bodies. CH give

talks for commercial organisations, but not related to the topic of touch

and sleep. She is the author of The Art of Rest, published by a commer-
cial publisher. Over the past 3 years MJB has served as a paid consul-
tant to EVE Sleep and provided talks for commercial organisations from
a range of sectors. He has contributed to several media outlets world-
wide, including work on The Touch Test (a science and broadcast col-
laboration with BBC Radio 4 funded via the Wellcome Collection). He
has also received grant funding from several bodies.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are openly available
at https://osf.io/ycvbq/?view_only=e1df1439c84a4a93a64e8e712a
4e7d63

ORCID

Anna Lena Dueren "2 https://orcid.org/0000-0003-3904-517X
https://orcid.org/0000-0001-5784-3664
https://orcid.org/0000-0001-6414-9523
https://orcid.org/0000-0002-3450-1159
https://orcid.org/0000-0001-7675-2442
https://orcid.org/0000-0003-2222-7823

https://orcid.org/0000-0001-6609-8651

Natalie C. Bowling
Aikaterini Vafeiadou
Juan J. Madrid-Valero
Claudia Hammond
Alice M. Gregory
Michael J. Banissy

REFERENCES

Adams, G. C., Stoops, M. A,, & Skomro, R. P. (2014). Sleep tight: Exploring
the relationship between sleep and attachment style across the life
span. Sleep Medicine Reviews, 18(6), 495-507. https://doi.org/10.
1016/j.smrv.2014.03.002

Basta, M., Chrousos, G. P., Vela-Bueno, A., & Vgontzas, A. N. (2007).
Chronic insomnia and the stress system. Sleep Medicine Clinics, 2(2),
279-291. https://doi.org/10.1016/j.jsmc.2007.04.002

Beltran, M. |, Dijkerman, H. C., & Keizer, A. (2020). Affective touch experi-
ences across the lifespan: Development of the tactile biography ques-
tionnaire and the mediating role of attachment style. PLoS One, 15(10),
e0241041. https://doi.org/10.1371/journal.pone.0241041

Brissette, S., Montplaisir, J., Godbout, R., & Lavoisier, P. (1985). Sexual
activity and sleep in humans. Biological Psychiatry, 20(7), 758-763.
https://doi.org/10.1016/0006-3223(85)90155-6

Buysse, D., Reynolds, C., Ill, Monk, T., Berman, S., & Kupfer, D. (1989). The
Pittsburgh sleep quality index: A new instrument for psychiatric prac-
tice and research. Psychiatry Research, 28, 193-213.

Cappuccio, F. P., D'Elia, L., Strazzullo, P., & Miller, M. A. (2010). Sleep dura-
tion and all-cause mortality: A systematic review and meta-analysis of
prospective studies. Sleep, 33(5), 585-592. https://doi.org/10.1093/
sleep/33.5.585

Chopik, W. J., Edelstein, R. S., Van Anders, S. M., Wardecker, B. M.,
Shipman, E. L., & Samples-Steele, C. R. (2014). Too close for comfort?
Adult attachment and cuddling in romantic and parent-child relation-
ships. Personality and Individual Differences, 69, 212-216. https://doi.
org/10.1016/j.paid.2014.05.035

Dittami, J., Keckeis, M., Machatschke, I, Katina, S., Zeitlhofer, J., &
Kloesch, G. (2007). Sex differences in the reactions to sleeping in pairs
versus sleeping alone in humans. Sleep and Biological Rhythms, 5(4),
271-276. https://doi.org/10.1111/j.1479-8425.2007.00320.x

Dueren, A. L., Perach, R. Banissy, J. F. M., Bowling, N. C,
Gregory, A. M., & Banissy, M. J. (2021). Associations between tactile
intimacy and sleep quality in healthy adults: A systematic review. Jour-
nal of Sleep Research, 6, 1-13. https://doi.org/10.1111/jsr.13504

Eckstein, M., Mamaey, |., Ditzen, B., & Sailer, U. (2020). Calming effects of
touch in human, animal, and robotic interaction—Scientific state-of-

95U8917 SUOWIWIOD SAITE81D 3|qeal|dde auy Ag peusenob afe sop e WO ‘8sN J0 S3|nJ oy Aleld1 8U1UO A1 UO (SUONIPUOD-PUE-SULIB) 0D AS [ AReIq 1 ]BU1[UO//SANY) SUONIPUOD pue SWiS 1 8U) 385 *[¢202/2T/60] U0 ARid17auluo A1 591 Ad 99/€T SITTTT 0T/10p/wod AS|im Aleiqjpul|uo//sdny wolj pspeojumod ‘0 ‘698259ET


https://osf.io/ycvbq/?view_only=e1df1439c84a4a93a64e8e712a4e7d63
https://osf.io/ycvbq/?view_only=e1df1439c84a4a93a64e8e712a4e7d63
https://orcid.org/0000-0003-3904-517X
https://orcid.org/0000-0003-3904-517X
https://orcid.org/0000-0001-5784-3664
https://orcid.org/0000-0001-5784-3664
https://orcid.org/0000-0001-6414-9523
https://orcid.org/0000-0001-6414-9523
https://orcid.org/0000-0002-3450-1159
https://orcid.org/0000-0002-3450-1159
https://orcid.org/0000-0001-7675-2442
https://orcid.org/0000-0001-7675-2442
https://orcid.org/0000-0003-2222-7823
https://orcid.org/0000-0003-2222-7823
https://orcid.org/0000-0001-6609-8651
https://orcid.org/0000-0001-6609-8651
https://doi.org/10.1016/j.smrv.2014.03.002
https://doi.org/10.1016/j.smrv.2014.03.002
https://doi.org/10.1016/j.jsmc.2007.04.002
https://doi.org/10.1371/journal.pone.0241041
https://doi.org/10.1016/0006-3223(85)90155-6
https://doi.org/10.1093/sleep/33.5.585
https://doi.org/10.1093/sleep/33.5.585
https://doi.org/10.1016/j.paid.2014.05.035
https://doi.org/10.1016/j.paid.2014.05.035
https://doi.org/10.1111/j.1479-8425.2007.00320.x
https://doi.org/10.1111/jsr.13504

DUEREN ET AL

Ol .| 130714

the-art and technical advances. Frontiers in Psychiatry, 11, 555058.
https://doi.org/10.3389/fpsyt.2020.555058

Field, T. (2014). Touch. MIT Press.

Field, T. (2019). Social touch, CT touch and massage therapy: A narrative
review. Developmental Review, 51, 123-145. https://doi.org/10.1016/
J.DR.2019.01.002

Floyd, K. (2014). Relational and health correlates of affection deprivation.
Western Journal of Communication, 78(4), 383-403. https://doi.org/10.
1080/10570314.2014.927071

Floyd, K. (2016). Affection deprivation is associated with physical pain and
poor sleep quality. Communication Studies, 67(4), 379-398. https://
doi.org/10.1080/10510974.2016.1205641

Gallace, A., & Spence, C. (2010). The science of interpersonal touch: An
overview. Neuroscience and Biobehavioral Reviews, 34(2), 246-259.
https://doi.org/10.1016/j.neubiorev.2008.10.004

Griffin, S. C., Williams, A. B., Ravyts, S. G, Mladen, S. N, &
Rybarczyk, B. D. (2020). Loneliness and sleep: A systematic review and
meta-analysis. Health Psychology Open, 7(1), 205510292091323.
https://doi.org/10.1177/2055102920913235

Hardt, J., & Rutter, M. (2004). Validity of adult retrospective reports of
adverse childhood experiences: Review of the evidence. Journal of
Child Psychology and Psychiatry and Allied Disciplines, 45(2), 260-273.
https://doi.org/10.1111/j.1469-7610.2004.00218.x

Hesse, C., Floyd, K., Rains, S. A. Mikkelson, A. C. Pauley, P. M,
Woo, N. T., Custer, B. E., & Duncan, K. L. (2020). Affectionate commu-
nication and health: A meta-analysis. Communication Monographs., 88,
194-218. https://doi.org/10.1080/03637751.2020.1805480

Hislop, J. (2007). A bed of roses or a bed of thorns? Negotiating the couple
relationship through sleep. Sociological Research Online, 12(5), 1-13.
https://doi.org/10.5153/sr0.1621

Horne, J., & Oestberg, O. (1976). A self-assessment questionnaire to
determine morningness-eveningness in human circadian rhythms.
International Journal of Chronobiology, 4, 97-110.

Jakubiak, B. K., & Feeney, B. C. (2017). Affectionate touch to promote
relational, psychological, and physical well-being in adulthood: A theo-
retical model and review of the research. Personality and Social Psy-
chology  Review, 21(3), 228-252. https://doi.org/10.1177/
1088868316650307

Jike, M,, Itani, O., Watanabe, N., Buysse, D. J., & Kaneita, Y. (2018). Long
sleep duration and health outcomes: A systematic review, meta-
analysis and meta-regression. Sleep Medicine Reviews, 39, 25-36.
https://doi.org/10.1016/j.smrv.2017.06.011

Junker, B., Deresko, F., & Schredl, M. (2016). Sleep positions of couples at
sleep onset: A questionnaire study. International Journal of Dream
Research, 9(2), 137-141.

Kajeepeta, S., Gelaye, B., Jackson, C. L., & Williams, M. A. (2015). Adverse
childhood experiences are associated with adult sleep disorders: A sys-
tematic review. Sleep Medicine, 16(3), 320-330. https://doi.org/10.
1016/j.sleep.2014.12.013

Kalmbach, D. A., Anderson, J. R., & Drake, C. L. (2018). The impact of
stress on sleep: Pathogenic sleep reactivity as a vulnerability to insom-
nia and circadian disorders. Journal of Sleep Research, 27(6), e12710.
https://doi.org/10.1111/jsr.12710

Kim, K. J.,, Feeney, B. C., & Jakubiak, B. K. (2018). Touch reduces romantic
jealousy in the anxiously attached. Journal of Social and Personal Relation-
ships, 35(7), 1019-1041. https://doi.org/10.1177/0265407517702012

Kirkman, A. (2010). “My bed or our bed?”: Gendered negotiations in the
sleep of same-sex couples. Sociological Research Online, 15(2), 65-77.
https://doi.org/10.5153/sr0.2127

Krahé, C., Drabek, M. M., Paloyelis, Y., & Fotopoulou, A. (2016). Affective
touch and attachment style modulate pain: A laser-evoked potentials
study. Philosophical Transactions of the Royal Society B: Biological Sci-
ences, 371(1708), 20160009. https://doi.org/10.1098/rstb.2016.0009

Krahé, C., von Mohr, M., Gentsch, A., Guy, L, Vari, C.,, Nolte, T., &
Fotopoulou, A. (2018). Sensitivity to CT-optimal, affective touch

Research

depends on adult attachment style. Scientific Reports, 8, 14544,
https://doi.org/10.1038/s41598-018-32865-6

Kurina, L., Knutson, K., Hawkley, L., Cacioppo, J., Lauderdale, D., &
Ober, C. (2011). Loneliness is associated with sleep fragmentation in a
communal society. Sleep, 34(11), 1519-1526. https://doi.org/10.
5665/sleep.1390

Lafontaine, M., Brassard, A., Lussier, Y. Valois, P., Shaver, P. R, &
Johnson, S. M. (2015). Selecting the best items for a short-form of the
experiences in close relationships questionnaire. European Journal of
Psychological Assessment., 32, 140-154. https://doi.org/10.1027/
1015-5759/a000243

Lastella, M., O'Mullan, C., Paterson, J. L., & Reynolds, A. C. (2019). Sex and
sleep: Perceptions of sex as a sleep promoting behavior in the general
adult population. Frontiers in Public Health, 7, 33. https://doi.org/10.
3389/fpubh.2019.00033

Loo, R. (2002). A caveat on using single-item versus multiple-item scales.
Journal of Managerial Psychology, 17(1), 68-75. https://doi.org/10.
1108/02683940210415933

Madrid-Valero, J. J., Bowling, N., Vafeiadou, A. Buysse, D. J,
Banissy, M. J.,, & Gregory, A. M. (2021). Sleep in adults from the UK
during the first few months of the coronavirus outbreak. Journal of
Sleep Research, 00, e13465. https://doi.org/10.1111/jsr.13465

Morrison, 1. (2016). Keep calm and cuddle on: Social touch as a stress
buffer. Adaptive Human Behavior and Physiology, 2, 344-362. https://
doi.org/10.1007/s40750-016-0052-x

National Sleep Foundation (2005). 2005 Sleep in America Poll - Adult
Sleep Habits and Styles. In Sleep Health (Vol. 1(2)). National Sleep
Foundation. https://doi.org/10.1016/j.sleh.2015.04.00420015

Pallesen, S., Waage, S., Thun, E., Andreassen, C. S., & Bjorvatn, B. (2020). A
national survey on how sexual activity is perceived to be associated
with sleep. Sleep and Biological Rhythms, 18, 65-72. https://doi.org/
10.1007/s41105-019-00246-9

Panayiotou, M., Badcock, J. C,, Lim, M. H., Banissy, M. J., & Qualter, P.
(2022). Measuring loneliness in different age groups: The measure-
ment invariance of the UCLA loneliness scale. Assessment, 1-28,
107319112211195. https://doi.org/10.1177/10731911221119533

Pereira, S. I. R, Beijamini, F.,, Weber, F. D., Vincenzi, R. A, da
Silva, F. A. C., & Louzada, F. M. (2017). Tactile stimulation during sleep
alters slow oscillation and spindle densities but not motor skill. Physiol-
ogy & Behavior, 169, 59-68. https://doi.org/10.1016/j.physbeh.2016.
11.024

Postmes, T., Haslam, S. A, & Jans, L. (2013). A single-item measure of
social identification: Reliability, validity, and utility. British Journal of
Social Psychology, 52(4), 597-617. https://doi.org/10.1111/bjso.
12006

Russell, D., Peplau, L. A., & Cutrona, C. E. (1980). The revised UCLA loneli-
ness scale: Concurrent and discriminant validity evidence. Journal of
Personality and Social Psychology, 39(3), 472-480. https://doi.org/10.
1037/0022-3514.39.3.472

Sa, J., Samuel, T., Chaput, J. P., Chung, J., Grigsby-Toussaint, D. S., & Lee, J.
(2020). Sex and racial/ethnic differences in sleep quality and its rela-
tionship with body weight status among US college students. Journal
of American College Health, 68(7), 704-711. https://doi.org/10.1080/
07448481.2019.1594829

Sato, Y., Fukuoka, Y., Minamitani, H., & Honda, K. (2007). Sensory stimula-
tion triggers spindles during sleep stage 2. Sleep, 30(4), 511-518.
https://doi.org/10.1093/sleep/30.4.511

Seehuus, M., & Pigeon, W. (2018). The sleep and sex survey: Relationships
between sexual function and sleep. Journal of Psychosomatic Research,
112, 59-65. https://doi.org/10.1016/j.jpsychores.2018.07.005

Shankar, A., Sabanayagam, C., & Kalidindi, S. (2011). Sleep duration and
self-rated health: The National Health Interview Survey 2008. SLEEP,
34(9), 1173-1177. https://doi.org/10.5665/SLEEP.1232

Skeldon, A. C., Derks, G., & Dijk, D. J. (2016). Modelling changes in sleep
timing and duration across the lifespan: Changes in circadian

95U8917 SUOWIWIOD SAITE81D 3|qeal|dde auy Ag peusenob afe sop e WO ‘8sN J0 S3|nJ oy Aleld1 8U1UO A1 UO (SUONIPUOD-PUE-SULIB) 0D AS [ AReIq 1 ]BU1[UO//SANY) SUONIPUOD pue SWiS 1 8U) 385 *[¢202/2T/60] U0 ARid17auluo A1 591 Ad 99/€T SITTTT 0T/10p/wod AS|im Aleiqjpul|uo//sdny wolj pspeojumod ‘0 ‘698259ET


https://doi.org/10.3389/fpsyt.2020.555058
https://doi.org/10.1016/J.DR.2019.01.002
https://doi.org/10.1016/J.DR.2019.01.002
https://doi.org/10.1080/10570314.2014.927071
https://doi.org/10.1080/10570314.2014.927071
https://doi.org/10.1080/10510974.2016.1205641
https://doi.org/10.1080/10510974.2016.1205641
https://doi.org/10.1016/j.neubiorev.2008.10.004
https://doi.org/10.1177/2055102920913235
https://doi.org/10.1111/j.1469-7610.2004.00218.x
https://doi.org/10.1080/03637751.2020.1805480
https://doi.org/10.5153/sro.1621
https://doi.org/10.1177/1088868316650307
https://doi.org/10.1177/1088868316650307
https://doi.org/10.1016/j.smrv.2017.06.011
https://doi.org/10.1016/j.sleep.2014.12.013
https://doi.org/10.1016/j.sleep.2014.12.013
https://doi.org/10.1111/jsr.12710
https://doi.org/10.1177/0265407517702012
https://doi.org/10.5153/sro.2127
https://doi.org/10.1098/rstb.2016.0009
https://doi.org/10.1038/s41598-018-32865-6
https://doi.org/10.5665/sleep.1390
https://doi.org/10.5665/sleep.1390
https://doi.org/10.1027/1015-5759/a000243
https://doi.org/10.1027/1015-5759/a000243
https://doi.org/10.3389/fpubh.2019.00033
https://doi.org/10.3389/fpubh.2019.00033
https://doi.org/10.1108/02683940210415933
https://doi.org/10.1108/02683940210415933
https://doi.org/10.1111/jsr.13465
https://doi.org/10.1007/s40750-016-0052-x
https://doi.org/10.1007/s40750-016-0052-x
https://doi.org/10.1016/j.sleh.2015.04.004
https://doi.org/10.1007/s41105-019-00246-9
https://doi.org/10.1007/s41105-019-00246-9
https://doi.org/10.1177/10731911221119533
https://doi.org/10.1016/j.physbeh.2016.11.024
https://doi.org/10.1016/j.physbeh.2016.11.024
https://doi.org/10.1111/bjso.12006
https://doi.org/10.1111/bjso.12006
https://doi.org/10.1037/0022-3514.39.3.472
https://doi.org/10.1037/0022-3514.39.3.472
https://doi.org/10.1080/07448481.2019.1594829
https://doi.org/10.1080/07448481.2019.1594829
https://doi.org/10.1093/sleep/30.4.511
https://doi.org/10.1016/j.jpsychores.2018.07.005
https://doi.org/10.5665/SLEEP.1232

14of14 | RO o

DUEREN ET AL

Research

rhythmicity or sleep homeostasis? Sleep Medicine Reviews, 28, 96-107.
https://doi.org/10.1016/j.smrv.2015.05.011

Steine, I. M., Harvey, A. G., Krystal, J. H., Milde, A. M., Granli, J.,
Bjorvatn, B., Nordhus, I. H., Eid, J., & Pallesen, S. (2012). Sleep distur-
bances in sexual abuse victims: A systematic review. Sleep Medicine
Reviews, 16(1), 15-25. https://doi.org/10.1016/j.smrv.2011.01.006

Trotter, P. D., Mcglone, F., Reniers, R. L. E. P., & Deakin, J. F. W. (2018).
Construction and validation of the touch experiences and attitudes
questionnaire (TEAQ): A self-report measure to determine attitudes
toward and experiences of positive touch. Journal of Nonverbal Behav-
ior, 42, 379-416. https://doi.org/10.1007/s10919-018-0281-8

Troxel, W. M. (2010). It's more than sex: Exploring the dyadic nature of
sleep and implications for health. Psychosomatic Medicine, 72(6),
578-586. https://doi.org/10.1097/PSY.0b013e3181de7ff8

Wagner, S. A,, Mattson, R. E., Davila, J., Johnson, M. D., & Cameron, N. M.
(2020). Touch me just enough: The intersection of adult attachment,
intimate touch, and marital satisfaction. Journal of Social and Personal

Relationships, 37(6), 1945-1967. https://doi.org/10.1177/02654075
20910791

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Dueren, A. L., Bowling, N. C,,
Vafeiadou, A., Madrid-Valero, J. J., Hammond, C., Gregory,
A. M., & Banissy, M. J. (2022). Perspectives on interpersonal
touch are related to subjective sleep quality. Journal of Sleep
Research, e13766. https://doi.org/10.1111/jsr.13766

95U8917 SUOWIWIOD SAITE81D 3|qeal|dde auy Ag peusenob afe sop e WO ‘8sN J0 S3|nJ oy Aleld1 8U1UO A1 UO (SUONIPUOD-PUE-SULIB) 0D AS [ AReIq 1 ]BU1[UO//SANY) SUONIPUOD pue SWiS 1 8U) 385 *[¢202/2T/60] U0 ARid17auluo A1 591 Ad 99/€T SITTTT 0T/10p/wod AS|im Aleiqjpul|uo//sdny wolj pspeojumod ‘0 ‘698259ET


https://doi.org/10.1016/j.smrv.2015.05.011
https://doi.org/10.1016/j.smrv.2011.01.006
https://doi.org/10.1007/s10919-018-0281-8
https://doi.org/10.1097/PSY.0b013e3181de7ff8
https://doi.org/10.1177/0265407520910791
https://doi.org/10.1177/0265407520910791
https://doi.org/10.1111/jsr.13766

	Perspectives on interpersonal touch are related to subjective sleep quality
	1  INTRODUCTION
	2  PARTICIPANTS AND METHODS
	2.1  Data collection
	2.2  Study participants
	2.3  Measures
	2.4  Data analysis
	2.4.1  Hypothesis 1
	2.4.2  Hypotheses 2, 3 and 4
	2.4.3  Deviations from pre-registered analysis


	3  RESULTS
	3.1  Hypothesis 1: Self-judged effects of partner touch during sleep onset and pre-sleep hugging, massaging, stroking, and ...
	3.1.1  Self-judged effects of touch on sleep quality
	3.1.2  Gender differences in judged effects of touch on sleep

	3.2  Hypotheses 2, 3 and 4: How are touch recency, touch amount satisfaction, childhood bed routine, age, gender, lonelines...
	3.2.1  Hypothesis 2: Touch recency and touch amount satisfaction
	3.2.2  Hypothesis 3: Childhood bed routine
	3.2.3  Hypothesis 4: Gender, age, end date, attachment style and loneliness


	4  DISCUSSION
	4.1  Hypothesis 1: How are different types of affective touch judged to influence sleep quality?
	4.2  Hypothesis 2: How are touch recency and touch amount satisfaction related to sleep variables?
	4.3  Hypothesis 3: How is childhood bed routine related to sleep variables?
	4.4  Hypothesis 4: How are gender, age, attachment style, loneliness and end date related to sleep variables?
	4.5  Limitations and future research

	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


