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Summary
Shuteyelateney(SEL) refersto thetime spent performingctivitiesin bedbeforeattempting
sleep.This study inestigates(1) the prevalence duration, andpredictorsof SEL, (2) its
associationwith insomnia symptomssleeponsetlatency(SOL), sleepquality andfatigue),
and (3) theactivitiesengagedn during SEL. A representativsampleof 584 adults (18-96
yeas old) participatedin an online survey. Respondentsportedtheir SEL on weeknights
(Sunday — Thursdaygndweekendnights(Friday and Saturday), analctivities during SEL.
Onein fiveradultstried to sleepimmediatelyat bedtime. Around 16% of respondemisre
awake >30min ‘'on bothweek and weekendnights. Younger people and thosdth an
eveningnespreferencereported longeSEL. Longer SEL correspondedvith a progessive
decline in sleep quality, increasedSOL, and more fatigue. Thosewith an SEL >30min
reported using both passive (e.dy) and interactive (e.g., smartphonejnedia more
frequentlythanréspmdentswith an SEL <30min, buttherewas no differencebetweenthe
groupsfor ‘nonscreenrelatedactivities. Implicationsof SEL on measurementsommonly
usedin sleepresearchare discussedShuteyelatency may be symptomaticof how modern
lifestyle putsincreasingpressureon sleep but may alsoreveala previously undocumented
behaviorassociatedavith insomnia symptoms.

Keywords sleepbehavor, adults, technology use, qusample

Introduction

Standardizedsubjective measuresof sleep (e.g., SchoolSleep Habits Survey,
PittsburghSleepQuality Index) define sleeponsetlatency(SOL) asthetime it takesyou to
fall asleep.\We! argue that theincreased portability of technological devices (e.g.,
smartphones) eoupledith increasedaccessibilityto variousactivities (e.g., viaWiFi) may
haveintrodueel“measuremengrror into theseassessments$:or example,a woman goesto
bedat 11.00PM. Shereadsa bookfor half an hour and checks hepcialmediaaccountgor
anotherten minutes.Shesetsher alarm,andfalls asleepshortly afterwardslf shewasasked
to reporthow long it took herto fall asleep,shemay appearto be at risk for havingsleep
onset insomnidLichsteinet al., 2003).After all, shereportedthat shewventto bedat 11.00
PM, but did noffall asleepuntil 11.40PM.
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The scenariodescribedaboveis not uncommonin today’s society. An increasing
number of peopleare repurposingtheir bed as a venuefor leisure A growing body of
researchshowsthat technologyuse is prevalent both before bedtime aid bed, andis
detrimentallyrelatedto varioussleepoutcomesuchasimpairedsleepquality, delayedsleep
onset, night'wakenings amstbepshortaggseeCain & Gradisar,2010;Hale & Guan, 2015).
The presentstudy argues that thmodernizatiorof our bedtimeritual placespressureon the
conceptualization andperationalizationof sleepvariables,suchas SOL This mismatch
betweensleep behavior and commonlysed measuresof sleepin surveysmay lead to
inaccurateestimatef SOL.

A recentstudy introduced a new concefdr time spent performingctivitiesin bed
beforeattemptingto go to sleep:shuteydatency(SEL) (Exelmans &/an den Bulck, 2017).
In their study”among 338 young adul{d8-25 yrs old), they found that SEL was
approximately 4@min on averageFor 16% of thesample,SEL was >1h. Resultsindicated
thatsleepquality deterioratecamong thosevith longerSEL, and that usage of mobimeedia
(e.g., smartphonesjasprominent duringsEL.

The presentstudy expands the proposition by Exelmans ¥ad denBulck (2017),
and will examinefour researchquestions First, we will describethe prevalenceof SEL
among ‘adults (>1§earsold), as90% of peopleaged13-64 yrs oldusetechnology around
bedtime (Gradisaret al., 2013). Six out of ten adults taketheir phonewith themto the
bedroom (Exelmans &an denBulck, 2016) and the averagevideo gamerappeargo be
between30-35yearsold (Williams et al., 2008). Secondye will examine the demographic
predictorsof SEL, and includenvhether circadianpreferencdi.e., morningness-eveningness)
contributego longerSEL. Individualswith aneveningpreferenceaendto stayup laterand be
moreactiveduringthe eveningcomparedo morningtypes(Giannottiet al., 2002;Taillard et
al.,, 1999). Third, the relationshipetweenSEL and three insomniasymptomswill be
examined(i.e.,SOL, sleepquality andfatigue).Finally, we will explore theactivities adults
areperforming-durindSEL and how thewrerelatedto theseinsomnia symptoms.

Method
Data Collection

A quetasample,stratified by gender,age,and educationalevel, was recruited by
undergraduate studentsnrolled in a reseath methodology class. Students contacted
respondents>(18 yearsold) accordingto the quotaderivedfrom recentcensus data (blinded)
and invited themnto participatein an online survey. Aminority of respondentgN = 50)

preferredparticipationvia paper-and-pencgurvey(offline participantslandweresenta copy
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of the questionnaire vimail. As online sampling tend® underrepresertlder populations,
the optionto participatevia paperandpencil surveys would provide more representative
sample(Gradisaretal., 2013).Therewasno significantdifferencebetweeronlineandoffline
participantsfor the variables ointerest, but offline participantswere significantly older
(t(581) ==6:05;p=.000) arldwer educatedt(582) = 4.74, p=.00D The studywaspresented
asa studyon leisuretime andwell-beingto blind the relationshipsve were studying.This
researchwas conductedin accordancewith the ethics requirements of [blinded], and
informedcensentwasobtainedrom all respondents.

M easur es

Shuteye latency. We usedthe Bed Time ShuteyeTime (BTST) measurg Exelmans
& Van denBulck; 2017). Weaskedrespondentto reada definition ofbedtime(i.e.,thetime
atwhich youdecideto goto bed)andshuteydime (i.e., thetime at which you decideto goto
sleep)anddescribeda situationin which theywereequal(i.e., a person goe® bed,switches
off the lights andittemptdo sleep)anda situationwhereboth differed(i.e., a person goe®
bed,readsa bookfor half an hourandtriesto sleepafterwards) Next, we askedrespondents
to reporthow:leng bedtimeand shuteyd¢ime were separatedrom eachother on weeknights
(Sunday—Thursdayand weekendnights (Friday and Saturday).This was referredto as
shuteyelatency (SEL). We providedfive answercategories:0 min (when| go to bed, |
immediatelytry~to go to sleep),<15 min, 15> x <30min, 3@ x <45 min, 45> x <1 hour,
>1hour.

Shuteye latency activities. We offered respondents kst of 11 activitiescomprising
both mediaand nonmediaactivities. They indicatedhow frequentlythey engagedn those
activities(1 = neyer, 2 = about once a month, 3 = @a8sa month, 4 = about oncengeek,
5 = 2-3times a week, 6 = (almost)every day). Threeblank text boxeswere also provided,
and 43 out of 1752ext boxes (2.5%)were used by participants.The majority of these
suggestions..could bee-categorizedunder the pre-definedategories and theremaining
answers were=“worrying/thinking, “reading a magazine/the newspdper‘crossword
puzzlé, and=drink something

Slegprquality. The PittsburghSleep Quality Index (PSQI) (Buysseet al., 1989)
comprisesl9self-rateditemsthatassessespondentssleepquality overthe pastmonth.The
items are groupedinto sevencomponents(subjective sleep quality, sleep latency, sleep
duration, habitualsleep efficiency, sleep disturbancesuse of sleeping medication and
daytime dysfunction)eachscoredon a 0—3scale.The componentganbe summatednto an

overallscorebetweerD-21.Lower scoresndicatebettersleepquality (@ = .64).
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Sleep onset latency (SOL). We usedoneitem from thePSQlasanindicator ofSOL,
i.e., “During the past month, how long hasusuallytakenyouto fall asleepeachnight?.
Thiswasanopen-ended question recodatb minutes ofSOL.

Fatigue. The FatigueAssessmen$cale(FAS; Michielsenet al., 2004)consistsof 10
items indicating'symptomsof fatigue. Respondentsvere askedto report how they usually
feel using/fafive-point scale (1 = never, 5 =always). A total fatigue score (0-50) was
calculatedwith higherscoresndicatingmorefatigue ¢ =.87).

M orningness-eveningness. The Diurnal Scale(Torsvall & Akerstedt,1980)assesses
the morningnessveningnesslimensionwith sevenitems. Higher scoresindicate greater
morningnessinitial reliability analysisyieldedan internal consistencyof .67. However, by
deleting onatemifrom thescale(“If you always hado goto bed at 2400, what dgou think
it would belike to fall asleepthen?), reliability increasedo .73. Issueswith this item have
alreadybeenreported by Greenwood (199WWe droppedthis item and useda six-item
measurdor all subsequent datmalyses.

Demographic and control variables. We recordedgender(0 = male, 1 =female),
age,educationalével, shiftwork (0 = no, 1 =yes),perceivedphysicalhealth,history ofsleep
problems (0, =.no, 1 =yes) and bedtime. Educationdével was measuredby asking
respondents about the highest educatidegleethey obtained: aixth,ninth or twelfth grade
certificate, a_collegeor university degree.To assesdheir health status,respondentsvere
askedin general, would yosayyour healthis:” andresponseategoriesverel = poor, 2 =
fair, 3 = good, 4 =very good, 5 =excellent(Jenkinsonet al., 1993). Respondentsho
indicatedtheyhad consulted healthcareproviderregardingsleg problemsn thepastwere
categorizedhshaving ahistory of sleepproblems.

Results
Sample Description

A total of 584 questionnaireserecompletedThe sampleconsistedf 51.2%women
and 48.8%menrangingbetweenl8 and 96yearsold (M = 48.5,SD = 18.8).For educational
level, 31.5%0frespondents had obtainesixih grade ominth gradecertificate(i.e., lower
secondanyeducation), 37.0% had obtainedveelfth gradecertificate(i.e., upper secondary
education) and,31.5% had a college or uniterdegree(i.e., postsecondaryor higher
education).The sampledpopulationwas a proportionakepresentatiof adultsin [blinded]
for gender(y?(1), N = 584) = .000, p = .99), age*6), N = 584) = 1.008, p = .99), and
educationy?(2), N = 584) = .302, p = .86). Approximatedyein eight(12.2%) respondents
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reportedthat they had consulted a doctoegardingsleepdifficulties, and were therefore
consideredishaving ahistory of sleepproblems.
RQ1 & 2: Prevalence and Predictors of SEL

Around onein four respondents (26% on weeknights, 24.7% on weekend nights)
tried to gotorsleepimmediatelyafter goingto bed,reflectedin an SEL of zeromin. Onein
threehadan SEL of <15min (32.0% on weeknights, 33.0% areekendnights), and onen
four hadan SEL betweenl5 and 30min (26% on weeknights, 25.5% aeveekendnights).
SEL was >30 min on weeknights an@veekendnightsfor 16% and 16.8% of respondents,
respectively,The length ofSEL on weeknights vsweekendnights differed only slightly:
SEL onweelend nightsvassomewhatongerthanSEL on weeknightsHowever,for 70%of
respondent&herewasno differenceatall.

To obtainanestimateof averageSEL, we recodedthe categoriesy taking themidway
point of eachcategory. This computation indicad an averageSEL of 16.11min (SD =
17.39) on weeknights and 16.46n (SD = 17.64) orweekendnights,resultingin anaverage
daily SEL of 16.21min (SD = 16.63. This estimatevasusedfor all additionalanalyses.

AverageSEL'Wwaspredictedby age(p = -.258, p=.000) and morningness-eveningrpss
= -.137, p=.00% younger respondents and thasgh an eveningnesgreferencereported
longer SEL."We ran additional moderation analysi® examine whethethey have a
combined &eet'on SEL. We found apositive moderation(p = .095, p=.01§ indicating that
the effectof age onSEL wasstronger among thoseith an eveningnespreferenceGender,
educationalevel, being a shiftworker, havinghistory of sleepproblems perceivedphysical
healthandselfreportedbedtime did nopredictdaily SEL.

RQ3: Shuteye L atency and Insomnia Symptoms
SleepOnsetLatency.Sleeponsetlatencywas 19.18 min on average(SD = 19.29.
SOL was >30 min for 25.2% of respondents, a aff- used for sleep-onset insomnia
(Lichsteinet.al.,.2003). AverageSEL was positively relatedto SOL (B = .517, p=.000) as
SEL increasedSOL alsoincreasedTable 1). Giventhe significantassociatiorbetweenage,
morningness=eveningness, &AL, we checkedior moderatioreffects.This wassignificant
for age(f.=+113, p=.004: theassociatiorbetweerSEL andSOL increasedvith age.
Logisticregressioranalysisvasperformedto investigatea doseresponse relationship

betweenSEL andSOL (Table 3). We comparedour groups: thosgith an averageSEL of

' To calculate average SEL, we took the midway point of each answer category: for example, 15-30 minutes
was recoded as 22.50. Daily SEL was then computed by multiplying weeknight SEL by 5 and adding it to the SEL
on weekendnight multiplied by 2, then divided by seven: ((weekday SEL *5) + (weekendnight SEL*2))/7.
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zeromin (21.7%, referencecategory),<15 min (349%), 15> x <30min (27.6%),>30min
(15.8%),andusedthe >30min asa cuteff for SOL. As shownin Table 2, respondentaho
had anSEL betweenl5 and 30min, were 4.01timesmorelikely of having aSOL >30 min
comparedto thosewith no SEL (p=.000). Thosewith an SEL >30 min were 17.85times
morelikely ef*having aSOL >30min (p=.000).

SleepQuality. The meanscoreonthe PSQlwas4.86(SD=2.83,Min = 0 Max = 16).
The scorewas>5for 34% of respondentssho wereconsideregoorsleepergBuysseet al.,
1989).SElgpositively predictedsleepquality (B= .322, p=.00D The longerSEL becamethe
higher thescore on the PSQI, thus the poorersleep quality adults reported. Additional
moderationanalysesindicated that the associationbetweenSEL and sleep qualty was
moderatedy age:this relationshipvasstrongeifor olderparticipantgp = .109, p=.00Y.

Logistic regressioranalysisvasperformedo investigatea doseresponse relationship
betweenSEL andsleepquality. We comparedthe samegroupsfor SEL aswe did for the
logistic regressioranalysisabove. Respondentgho had an SEL betweenl5 and 30min,
were 2.94times morelikely of having poorsleepquality (PSQI>5) comparedo thosewith
no SEL (p=:000)!Theseodds roseo 6.89for thosewith anSEL over 30min (p=.000).

Fatigue.Respondentscored9.15(SD = 6.18,Min = 0, Max = 33) onaverageonthe
FAS. Shuteydatencypositively predictedrespondent’$atiguescore(p = .113, p=.008 The
longer SEL became,the more fatigue adults reportedlhis associationbetweenSEL and
fatigue wasmoderatedoy morningnes®veningnessthe relationshipwas strongerfor those
with aneveningnespreferencép = -.092, p=.025).

[Tablel and 2]
RQ4: SEL[Activitiesand their Association with nsomnia Symptoms

We askedrespondenttiow frequently they engagdd variousactivities during SEL
(Table 3). For mediaactivities, phone use antkelevision viewing were the most popular:
24.3% watchedtélevision during SEL for at least2-3 times a week, and 33.2% used their
smartphone-thatften Video gamingwastheleastprevalent: 4.4% dithis 2-3timesaweek
during SEk=Fernonmediaactivities, talking, havingsex, or readinga bookwere the most
prevalentagetivities during SEL. Respectively27.9%, 17.6% and 15.4% of the respondents
engagedn theseactivitiesfor atleast2-3timesperweekduringSEL.

Therewerefew notabledifferencesaccordingto gender. Mn (M = .40,SD = 1.122)
played videogamesorefrequently duringSEL thanwomen(M = .19,SD = .84) (1(497.793)
= 2.47, p=.01% For nonimediaactivities, men (M= 1.99,SD = 1.616) reported a higher
frequency ofsex during SEL thanwomen (M = 1.41,SD = 1.578) (t(551)=4.25, p=.000

This article is protected by copyright. All rights reserved



SHUTEYE LATENCY AND INSOMNIA SYMPTOMS

whereasvomen(M = 1.46,SD = 1.825) reportethorebook readinghanmen(M = .76,SD
= 1.45) (1(548) = -5.01, p=.000

We found that agevasinverselyrelatedto almostevery SEL activity, indicatingthat
younger peoplevere more active during SEL. For morningnes®veningnesswe found
similar negativecorrelations,but thesewere predominantlyapplicableto media activities:
peoplewith an eveningnesgreferenceengagedn more technologyuse during SEL than
morningtypes

ThesassociationdetweenSEL activities and insomniasymptomswere investigated
with hierarchicalregressioranalyseqTable 4). Resultsindicatedthatinteractivemediause
(videogames, cellphoneablet) during SEL was associatedwith a poorersleep quality
(B=.136, p=.043, while use ofpassivemedia(televisionand laptop) was relatedto longer
SOL (B=.110, p=.033. None of thdistedactivitieshad asignificantassociatiowith fatigue.

[Table3 and 4]
Discussion

The.time peom@ spend awake in bed before attempting to sleep has been labelled as
shuteye lateney/(SEL), and has been related to poorer sleep quality (Exelmaars dery
Bulck, 2013. This study was designed to determine the prevalence and predictors of SEL,
document fte activities performed during SEL, apgdamine theelationshipbetween SEL
and three insamnia symptoms (i80L, sleep quality and fatigu&) adults.

We computedh daily SEL of 16.2 minutes. Shuteye latency was-ewistent for one
in four adults: they tried to go to sleep immediately after they went to bed. At the other
extreme, 16% of adults reported an SEL above 30 minutes for both weeknights and weekend
nights. The average daily SEL observed in this study is substantially shorter than that
repored by the sample of 185 year olds by Exelmans and Van den Bulck (2017), which
was around 40 minute#. thus seems that SEL is longer and more prevalent among young
adults. This.is.further supported by the finding that age and diurnal prefemenietel SEL
in this study:="yaunger respondents and those with an eveningness preference reported longer
SEL. Individuals with an eveningness preference generally report more irregedgr sl
schedulessand shorter sleep durafi@ramotti et al., 2002; Roennebeeg al.,2003) which
dovetails with.our observation that they delay sleep once in bed to a greaterueiger
people are also more likely to have an eveningness prefe(Bigdgon & Howell, 2008;
Paine et al.2006) and additional moderation analysis indicated botbdiotors jointly
influence SEL. meaning thatthe association between age and SEL is stronger among

respondents with an eveningness preference

This article is protected by copyright. All rights reserved



SHUTEYE LATENCY AND INSOMNIA SYMPTOMS

A longer SEL coincided with higher scores for all three indicators of insomnia i.e.,
longer SOL, poorer sleep quality and more symptomslagtime fatigue. e negative
association between SEL and fatigue was stronger for respondents with amgeessi
preference. For SOL and sleep quality, we documented areggense relationship with
SH_: both insemnia symptoms became progressively worse as SEL increased. This is
consistent'with the findings of Exelmans and Van den Bulck (2017).

The negative association between SEL aedpectively SOL andsleep quality
increasedwith ag&Vhen older adlts postpone sleep in bed, th8©OL increases ansleep
quality declines more sharply compared to younger adults. Research has shown that our
ability to initiate’and maintain sleep decreaash age, undermining sleep qualitylarkov
et al., 2012; Vitiello, 2012)Therefore, one explanation could be that older adults become
more vulnerable or sensitive to the behaviors that could harm sleep, including SEL.

Regarding technology use during SEL, adults engaged most frequently in television
viewing and _smartphone use. In the younger sample researched by Exelmans and Van den
Bulck (2017), phone use and computer use were most prewaltereas television viewing
was not. Futureresearch might examine the outlets respondents use for televishiomwit
could be that'television is an equally popular pastime during SEL for all age groupsatout t
older adults might turn to more traditional outlets for watching television, whereas younger
age group might watch on portable screens. Moreover, while in the present study age was
inversely related to all SEL activities, eveningness was exclusively related to media
activities. Younger age groups are typically inclined towards eveningness and it has been
shown that people with an eveningness preference spend mm@entifront of screens
(Fossum et al., 2014; Kauderer & Randler, J0E8iture studies on the interaction between
media use, sleep, andrcadian preference are recommended. For instance, we wonder
whether an_eveningness preference predisposes people toous media at nighteading
them toreport poorer sleep, or whether their biological clock keeps them awake laigitat
and they simply:fill this extra time with media use.

Finallyz=we found that interactive types of media use during SEL were related to
poorer sleep quality, while more passive media use was related to longer SOL. Interactive
media may besmore detrimental to sleep quality because¢hef engaging conter{ivhich
leaves the user aroused andy undermine sleep qualitfpworak et al., 2007; Gradisar et
al., 2013). Moreover, notifications or incoming messages may disrupt sleep durimghhe
(Short et al.2013; Woods & Scott, 2016). The association between passive media and longer

SOL ispuzzling. While users are expected to be legmgad compared to interactive media,
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they still may need time to digest the content they viewed, which could explain their highe
SOL. Another possibility is thathose with a long SOL maesort to passive forms of media
use as a way tofill time.Passivemedia use requiresless motivation or effort and may
therefore allowsleepiness to be more perceivédnally, could it be that they choose to go to
bed earlierand attempt to sleep tearly after ceasing television watching? Exploring
possible partic@rities of the television audience may assist future researchers in the
interpretation of the effects of television on sleep.
Implications

While there have been exceptioresg(, the Consensus Sleep Diary; Carney et al.,
2012; Natale et al., 2015), masyrveybased measurements of slgepy. PSQI, School
Sleep Habits/Survey) will measure bedtime and SOL, but do not take into account SEL.
These measurasay infer SOL as the time taken from bedtime to the point of sleep, onset
and do not delineate whenge are actually attempting to sle@jpeseassessments of SOL
may thus be inflated, and possibly cestimate the extent to which samples experience
sleeponset.insomnia (i.e, SOL>30min; Lichstein et al., 2088reover, even if selfeport
measures o$leep include questions about the time a person attempted sleep (Carney et al.,
2012), the type.of activities performed during SEL ldeely to affect SOL as welfi.e., TV
associated with'longer SOL). Whilst the extended consensus diary asks estanguabout
the person’sssleep hygiene (e.g., naps, caffeine consumption), it does not include any
guestions pertaining to technology use in the Bsdadolescents are a pdgtion with a high
affinity for technology use around bedtime (Bartel et al., 200&ir findings have
implications for examining SEL in this vulnerable grotipus,in light of the present study’s
findings, current; selreport measures of sleep magguire modification both regarding the
timing of SEL and the activities engaged in dgriSEL.These may not only provide a more
accurate estimate of potential sleep onset insomnia but also elucidate the behaviors
contributing.to.poor sleep and insomnia symptoms. .
Limitationsand Future Research

Several=limitations need to be acknowledg¥de used an online survey, which is
inexpensiverand easy to administer, but cannot avoiesskg€tion biasAlthough students
were instructed to carefully follovthe quota instructionswe could not control who
participated in the survey or the circunmstas under which participation took pladéis
may limit generalizability to the population. Moreover, we focused on adults in theabener
population. Future studies could therefore be performed among younger populations

(adolescenysor clinical samplegsuch as those with insomnia).
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We used a crossectional design, which precludes any causal inference. Even though
we investigated SEL as a predictor of insomnia symptoms, the reverse hypotagdie m
equally likely: those who struggle with insomnia, maijifully postpone sleep once in bed
and thus report longer SERPeople who have difficulty initiating sleepay decide to watch
televisionrintbed in an attempt to promote sl€egvernier & Willoughy, 2014)

Future studies may employ actigraphy to further validate the phenomenon of SEL and
aid in determining whether it is exclusively in issue in survey research on\ffote
Exelmansgand Van den Bulck (2017) used a metric variable to &Skessve have used a
categorical variableélThe provided answer tegories magignal respondents what we think is
normal vs,_excessive SEL and therefore induce bias in the estimates. A metric
operationalization mayossiblyresult in longer SEL, which should be verified in future
research. Moreover, respondents complebee measure of SOL before answerihg SEL
guestions. Consequently, our SOL measure magflaged. If we “correct” the SOL measure
— that is, subtract average SEL from SOlthe percentagef respondents with an SOL
>30min drops from 25.2% to 8.2%Results of the regression analyses remain unchanged
nonetheless..\We recommend future research to incorporate the same backgroonadiamfor
for both SOL'and SEL measures. Finallyen thouglwe explored what respondents were
doing during SEL, future studiecould try to get a more detailed picture of SEL activities.
For instancegsaside from the devices people attended to, research could try to untangle
whether the type of activities performed on these devices impact sleep diffeExaimnans
& Van den Bulck, 2018; Wood et al., 2012). Are they engaged with work or leisure in bed?
What contentare they watching? Are they multisking? Qualitative research or diary data
could helpto clarify these issues.

Conclusion

The findings of this study substangathe existence of SEL among a representative
sample of'adultsShuteye latencgppears to be more prevalent among younger adults, and is
strongly related"to diurnal preference. The longer SEL becomes, the more sgngitom
insomnia people report (i.e., lgar SOL, poorer sleep quality, fatigue). Technology use
during SElsseemed to exacerbate these symptoms. These findings have implioatioes f
measurement.of the pelsédtime routine in adult sleep researahd highlight an additional

factor contributing to the identification and possible treatment of insomnia.
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Table 1 Hierarchical regression analyses predicting sleep onset latency, sleep quality, and fatigue.

Sleep Onset Latency Sleep Quality Fatigue

B SE(B) B B SE(B) B B SE(B) B
Gender .639 1.374 017 091 .208 016 .980 450 079
Age .001 042 .001 .005 .006 034 -.070 014 =214
Upper secondary educatfon -1.538 1.712 -.038 .010 259 .002 .028 561 .002
Higher edtcatioh -5.053 1.798 =121 -.503 273 -.083 -871 589 -.065
Shiftwork -1.167 2.302 -.018 .890 349 094 1.321 754 .064
History of sleep problems 3.136 2.133 .053 1.884 320 219%** 1.974 .698 .104**
Perceived health -.554 .839 -.025 -.752 127 - 232F** -2.782 275 -.392k**
Morningness-eveningness -421 225 -.078 -.001 .034 -.001 -.215 074 -.125*
Bedtime -1.926 .682 - 115 .028 103 011 -.646 223 -.120*
SEL .640 .044 RN R .061 .007 342%xx .032 .014 087
AR? .238*** 092 011*
SELxAge .007 .002 113 .001 .000 109 * .000 .001 -.017
SELxmorningness-eveningness .015 011 .052 .000 .002 -.008 -.008 .004 -.092*
AR? .018** .010* .009*

Note.?Dummy variable whereby 0 = lower secondary education, 1 = upper secondary edbiBatiomy variable whereby 0 = lower secondary education,
1 = higher.education.
*p<.05, *#p<iol, **p<.001
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Table 2 Logistic regression analysis predicting sleep onset latency (SOL) and sleep quality (PSQI)

SOL >30min Sleep Quality (PSQI >5)
Exp(B) 95%ClI Exp(B) 95%ClI

Gendef 1.103 [.698; 1.744] 1.486 [.990; 2.231]
Age .994 [.981;1.008] 1.007 [.994; 1.019]
Upper secondary educatfor .885 [[519; 1.511] 1.059 [.650;1.725]
Higher educatioh 316*** [-166; .601] 538 [.310 .933]
Shiftwork? .758 [.358; 1.604] 1.775 [.925; 3.406]
History of sleepproblenfs 1.577 [.826; 3.009] 3.672%** [1.996 6.753]
Perceived 'health .944 [.714; 1.249] 534x** [[411; .694]
Morningness-eveningness 1.015 [.943; 1.093] 1.013 [.948; 1.083]
Bedtime 764 [.603; .967] 1.072
SELO min rkk kk
SEL <15 min .564 [.258; 1.231] 1.132 [.634; 2.021]
SEL 15> x <30min 4.008*** [2.069; 7.767] 2.940%** [1.638; 5.278]
SEL> 30min 17.851*** [8.439; 38.182]  6.891*** [3.453; 13.754]

Note. Cl: Confidence Interval’reference category = maltDummy variable whereby 0 = low

secondary education, 1 = upper secondary educabommy variable whereby 0 = lower seconc

education, 1 = higher educatiofreference category mo shift work, “reference category ro sleej
problem. Model SOIR?: .248 (Cox & Snell),365 (Nagelkerke), Model PSQR?:.216 (Cox & Snell)

.299 (Nagelkerke).
*p<.05,
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Table 3 Frequencyf activities during shuteye latency and correlations with age and morningness-eveningness

never Once a 2-3 times a Once a 2-3 times a (almost) R age R M/E
month month week week every day
Media Television viewing 61.8% 4.6% 4.3% 5.0% 5.4% 18.9% -.047 -.014
Laptopor computer 78.1% 2.7% 4.2% 2.9% 4.0% 8.1% -.339%* . 207***
Tabletor e-reader 76.9% 4.9% 4.0% 3.6% 5.5% 5.1% -.196***  -.086*
Videogaming 89.6% 3.3% 1.5% 1.3% 2.6% 1.8% - 147 - 131%x*
Cellphone/smartphone 55.0% 2.2% 3.8% 5.8% 11.2% 22.0% =622k L 273k
Non-media Listeningto music 73.7% 7.4% 4.0% 5.3% 3.4% 6.2% -.186***  -.089*
Reading a book 62.5% 7.6% 7.6% 6.9% 8.1% 7.3% -.050 -.055
Talking, conversation 47.5% 8.2% 6.4% 10.0% 14.2% 13.7% -.222**  -.073
Working or school 84.6% 3.4% 2.9% 3.3% 1.8% 4.0% -271%**  -.065
Sex 39.2% 10.5% 12.8% 19.9% 14.6% 3.0% -.356***  -.005
Planning, scheduling 80.6% 7.0% 2.4% 4.8% 3.0% 2.2% -.245%* 027

Note. R = pearson correlation coefficient. M/E = morningness-eveningness preference
*p<.05, **p<.01, ***p<.001
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Table 4 Hierarchical regression analysisfor SEL activities predicting insomnia symptoms

Sleep Onset Latency Sleep Quality Fatigue

B SE(B) B B SE(B) P B SE(B) P
Gender 2.107 1.752 .053 112 231 .020 992 476 .080
Age -.095 .060 -.090 .006 .008 .041 -.067 .016 - 207
Upper secondary educatfon -2.697 2.206 -.065 -.201 292 -.035 -.297 .600 -.023
Higher educatioh -5.659 2.331 -132 -.528 .309 -.087 -1.176 .634 -.088
Shiftwork -1.629 2.946 -.024 .766 .389 .081 .704 .801 .034
History of 'sléep problem 6.537 2.677 110 2.275 .348 27 1xxx 2.699 728 1467%**
Perceived. health -1.360 1.073 -.060 - 797 141 - 249%** -2.621 292 - 374rxx
Morningness-eveningness -.587 .296 -.107* -.048 .039 -.061 -.279 .080 -.163**
Bedtime -1.810 .950 -.101 -.119 124 -.047 -.931 .258 - 167***
SEL Passive’Media 747 .350 110* .013 .046 .014 .090 .095 .043
SEL Interactive Media .256 347 .043 115 .046 .136* 109 .094 .059
SEL Non-media -321 .206 -.086 .005 .027 .009 .034 .056 .029

Note.?Dummy variable whereby 0 = lower secondary education, 1 = upper secondary edbPatiomy variable whereby 0 = lower secondary educati
= higher eduecation.
*p<.05, **p<i01, **p<.001
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