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Abstract

Shuteye latency (SEL) refers to the time spent performing activities in bed before

attempting sleep. This study investigates (a) the prevalence, duration and predictors

of SEL, (b) its association with insomnia symptoms (sleep onset latency [SOL], sleep

quality and fatigue), and (c) the activities engaged in during SEL. A representative

sample of 584 adults (18–96 years old) participated in an online survey. Respon-

dents reported their SEL on weekday nights (Sunday to Thursday) and weekend

nights (Friday and Saturday), and activities during SEL. One in five adults tried to

sleep immediately at bedtime. Around 16% of respondents were awake >30 min on

both weekday and weekend nights. Younger people and those with an eveningness

preference reported longer SEL. Longer SEL corresponded with a progressive

decline in sleep quality, increased SOL and more fatigue. Those with an SEL

>30 min reported using both passive (e.g. television) and interactive (e.g. smart-

phone) media more frequently than respondents with an SEL < 30 min, but there

was no difference between the groups for non‐screen‐related activities. Implications

of SEL for measurements commonly used in sleep research are discussed. Shuteye

latency may be symptomatic of how a modern lifestyle puts increasing pressure on

sleep, but may also reveal a previously undocumented behaviour associated with

insomnia symptoms.
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1 | INTRODUCTION

Standardized subjective measures of sleep (e.g. the School Sleep

Habits Survey or Pittsburgh Sleep Quality Index) define sleep onset

latency (SOL) as the time it takes you to fall asleep. We argue that

the increased portability of technological devices (e.g. smartphones)

coupled with increased accessibility to various activities (e.g. via

WiFi) may have introduced measurement error into these assess-

ments. For example, a woman goes to bed at 23:00 hr. She reads a

book for half an hour and checks her social media accounts for

another 10 min. She sets her alarm and falls asleep shortly

afterwards. If she was asked to report how long it took her to fall

asleep, she may appear to be at risk of having sleep‐onset insomnia

(Lichstein, Durrence, Taylor, Bush, & Riedel, 2003). After all, she

reported that she went to bed at 23:00 hr but did not fall asleep

until 23:40 hr.

The scenario described above is not uncommon in today's soci-

ety. An increasing number of people are repurposing their bed as a

venue for leisure. A growing body of research shows that technology

use is prevalent both before bedtime and in bed and is detrimentally

related to various sleep outcomes, such as impaired sleep quality,

delayed sleep onset, night wakenings and sleep shortage (see Cain &
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Gradisar, 2010; Hale & Guan, 2015). The present study argues that

the modernization of our bedtime ritual places pressure on the con-

ceptualization and operationalization of sleep variables, such as SOL.

This mismatch between sleep behaviour and commonly used mea-

sures of sleep in surveys may lead to inaccurate estimates of SOL.

A recent study introduced a new concept for time spent per-

forming activities in bed before attempting to go to sleep: shuteye

latency (SEL) (Exelmans & Van den Bulck, 2017). In their study

among 338 young adults (18–25 years old), they found that SEL was

approximately 40 min on average. For 16% of the sample, SEL was

>1 hr. Results indicated that sleep quality deteriorated among those

with longer SEL, and that usage of mobile media (e.g. smartphones)

was prominent during SEL.

The present study expands the proposition by Exelmans and Van

den Bulck (2017) and will examine four research questions. First, we

will describe the prevalence of SEL among adults (>18 years old), as

90% of people aged 13–64 years old use technology around bedtime

(Gradisar et al., 2013). Six out of 10 adults take their phone with

them to the bedroom (Exelmans & Van den Bulck, 2016) and the

average video gamer appears to be between 30 and 35 years old

(Williams, Yee, & Caplan, 2008). Second, we will examine the demo-

graphic predictors of SEL, and include whether circadian preference

(i.e. morningness or eveningness) contributes to longer SEL. Individu-

als with an evening preference tend to stay up later and be more

active during the evening compared to morning types (Giannotti,

Cortesi, Sebastiani, & Ottaviano, 2002; Taillard, Philip, & Bioulac,

1999). Third, the relationship between SEL and three insomnia

symptoms will be examined (i.e. SOL, sleep quality and fatigue).

Finally, we will explore the activities adults are performing during

SEL and how they are related to these insomnia symptoms.

2 | METHOD

2.1 | Data collection

A quota sample, stratified by gender, age and educational level, was

recruited by undergraduate students enrolled in a research method-

ology class. Students contacted respondents (≥18 years old) accord-

ing to the quota derived from recent census data and invited them

to participate in an online survey. A minority of respondents (n = 50)

preferred participation via paper‐and‐pencil survey (offline partici-

pants) and were sent a copy of the questionnaire via mail. As online

sampling tends to under‐represent older populations, the option to

participate via paper‐and‐pencil surveys would provide a more repre-

sentative sample (Gradisar et al., 2013). There was no significant

difference between online and offline participants for the variables

of interest, but offline participants were significantly older

(t(581) = −6.05, p = 0.000) and less educated (t(582) = 4.74,

p = 0.000). The study was presented as a study on leisure time and

well‐being in order to blind the relationships we were studying. This

research was conducted in accordance with the ethics requirements

of the University of Leuven, Belgium, and informed consent was

obtained from all respondents.

2.2 | Measures

2.2.1 | Shuteye latency

We used the Bed Time Shuteye Time (BTST) measure (Exelmans &

Van den Bulck, 2017). We asked respondents to read a definition of

bedtime (i.e. the time at which you decide to go to bed) and shuteye

time (i.e. the time at which you decide to go to sleep) and described

a situation in which they were equal (i.e. a person goes to bed,

switches off the lights and attempts to sleep) and a situation where

both differed (i.e. a person goes to bed, reads a book for half an

hour and tries to sleep afterwards). Next, we asked respondents to

report how long bedtime and shuteye time were separated from

each other on weeknights (Sunday to Thursday) and weekend nights

(Friday and Saturday). This was referred to as shuteye latency (SEL).

We provided five answer categories: 0 min (when I go to bed, I

immediately try to go to sleep), <15 min, 15≥ × <30 min,

30≥ × <45 min, 45≥ × <1 hr and >1 hr.

2.2.2 | Shuteye latency activities

We offered respondents a list of 11 activities comprising both media

and non‐media activities. They indicated how frequently they

engaged in those activities (1 = never, 2 = about once a month,

3 = 2–3 times a month, 4 = about once a week, 5 = 2–3 times a

week, 6 = [almost] every day). Three blank text boxes were also pro-

vided and 43 out of 1752 text boxes (2.5%) were used by partici-

pants. The majority of these suggestions could be recategorized

under the predefined categories, and the remaining answers were

“worrying/thinking”, “reading a magazine/the newspaper”, “crossword
puzzle” and “drink something”.

2.2.3 | Sleep quality

The Pittsburgh Sleep Quality Index (PSQI) (Buysse, Reynolds, &

Monk, 1989) comprises 19 self‐rated items that assess respondents’
sleep quality over the past month. The items are grouped into seven

components (subjective sleep quality, sleep latency, sleep duration,

habitual sleep efficiency, sleep disturbances, use of sleeping medica-

tion and daytime dysfunction), each scored on a 0–3 scale. The com-

ponents can be summated into an overall score between 0 and 21.

Lower scores indicate better sleep quality (α = 0.64).

2.2.4 | Sleep onset latency (SOL)

We used one item from the PSQI as an indicator of SOL: During the

past month, how long has it usually taken you to fall asleep each night?

This was an open‐ended question recoded into minutes of SOL.

2.2.5 | Fatigue

The Fatigue Assessment Scale (FAS; Michielsen, Vries, Heck, Vijver,

& Sijtsma, 2004) consists of 10 items indicating symptoms of fatigue.
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Respondents were asked to report how they usually feel using a

five‐point scale (1 = never, 5 = always). A total fatigue score (0–50)
was calculated, with higher scores indicating more fatigue (α = 0.87).

2.2.6 | Morningness–eveningness

The Diurnal Scale (Torsvall & Akerstedt, 1980) assesses the morning-

ness–eveningness dimension with seven items. Higher scores indi-

cate greater morningness. Initial reliability analysis yielded an internal

consistency of 0.67. However, by deleting one item from the scale

(“If you always had to go to bed at 2,400, what do you think it would

be like to fall asleep then?”), reliability increased to 0.73. Issues with

this item have already been reported by Greenwood (1991). We

dropped this item and used a six‐item measure for all subsequent

data analyses.

2.2.7 | Demographic and control variables

We recorded gender (0 = male, 1 = female), age, educational level,

shift work (0 = no, 1 = yes), perceived physical health, history of

sleep problems (0 = no, 1 = yes) and bedtime. Educational level was

measured by asking respondents about the highest educational

degree they obtained: a sixth, ninth or twelfth grade certificate, a

college degree or a university degree. To assess their health status,

respondents were asked “In general, would you say your health is:”
and response categories were 1 = poor, 2 = fair, 3 = good, 4 = very

good, 5 = excellent (Jenkinson, Coulter, & Wright, 1993). Respon-

dents who indicated they had consulted a healthcare provider

regarding sleep problems in the past were categorized as having a

history of sleep problems.

3 | RESULTS

3.1 | Sample description

A total of 584 questionnaires were completed. The sample consisted

of 51.2% women and 48.8% men, ranging between 18 and 96 years

old (mean [M] = 48.5, SD = 18.8). For educational level, 31.5% of

respondents had obtained a sixth grade or ninth‐grade certificate (i.e.

lower secondary education), 37.0% had obtained a twelfth‐grade cer-

tificate (i.e. upper secondary education) and 31.5% had a college or

university degree (i.e. post‐secondary or higher education). The sam-

pled population was a proportional representation of adults in Flan-

ders, Belgium. Gender (χ2(1, N = 584) = 0.000, p = 0.99), age (χ2(6,

N = 584) = 1.008, p = 0.99) and education (χ2(2, N = 584) = 0.302,

p = 0.86). Approximately one in eight (12.2%) respondents reported

that they had consulted a doctor regarding sleep difficulties and

were therefore considered as having a history of sleep problems.

3.2 | RQ1 and 2: Prevalence and predictors of sel

Around one in four respondents (26% on weeknights, 24.7% on

weekend nights) tried to go to sleep immediately after going to bed,

reflected in an SEL of zero minutes. One in three had an SEL of

<15 min (32.0% on weeknights, 33.0% on weekend nights), and one

in four had an SEL between 15 and 30 min (26% on weeknights,

25.5% on weekend nights). SEL was >30 min on weeknights and

weekend nights for 16% and 16.8% of respondents, respectively.

The length of SEL on weeknights versus weekend nights differed

only slightly: SEL on weekend nights was somewhat longer than SEL

on weeknights. However, for 70% of respondents, there was no dif-

ference at all.

To obtain an estimate of average SEL, we recoded the categories

by taking the midway point of each category1. This computation

indicated an average SEL of 16.11 min (SD = 17.39) on weeknights

and 16.46 min (SD = 17.64) on weekend nights, resulting in an aver-

age daily SEL of 16.21 min (SD = 16.62). This estimate was used for

all additional analyses.

Average SEL was predicted by age (β = −0.258, p = 0.000) and

morningness–eveningness (β = −0.137, p = 0.004): younger respon-

dents and those with an eveningness preference reported longer

SEL. We ran an additional moderation analysis to examine whether

they have a combined effect on SEL. We found a positive modera-

tion (β = 0.095, p = 0.019), indicating that the effect of age on SEL

was stronger among those with an eveningness preference. Gender,

educational level, being a shift worker, have a history of sleep prob-

lems, perceived physical health and self‐reported bedtime did not

predict daily SEL.

3.3 | RQ3: Shuteye latency and insomnia symptoms

3.3.1 | Sleep onset latency

Sleep onset latency was 19.18 min on average (SD = 19.29). SOL

was >30 min for 25.2% of respondents, a cut‐off used for sleep‐on-
set insomnia (Lichstein et al., 2003). Average SEL was positively

related to SOL (β = 0.517, p = 0.000): as SEL increased, SOL also

increased (Table 1). Given the significant association between age,

morningness–eveningness and SEL, we checked for moderation

effects. This was significant for age (β = 0.113, p = 0.004.): the asso-

ciation between SEL and SOL increased with age.

Logistic regression analysis was performed to investigate a dose–
response relationship between SEL and SOL. We compared four

groups: those with an average SEL of zero minutes (21.7%, reference

category), <15 min (34.9%), 15≥ × <30 min (27.6%) and ≥30 min

(15.8%), and used the >30 min as a cut‐off for SOL. As shown in

Table 2, respondents who had an SEL between 15 and 30 min, were

4.01 times more likely to have an SOL >30 min compared to those

with no SEL (p = 0.000). Those with an SEL >30 min were 17.85

times more likely to have an SOL >30 min (p = 0.000).

1To calculate average SEL, we took the midway point of each answer category: for example,

15–30 min 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.

EXELMANS ET AL. | 3 of 9



TABLE 1 Hierarchical regression analyses predicting sleep onset latency, sleep quality and fatigue

Sleep onset latency Sleep quality Fatigue

B SE (B) β B SE (B) β B SE (B) β

Gender 0.639 1.374 0.017 0.091 0.208 0.016 0.980 0.450 0.079

Age 0.001 0.042 0.001 0.005 0.006 0.034 −0.070 0.014 −0.214***

Upper secondary educationa −1.538 1.712 −0.038 0.010 0.259 0.002 0.028 0.561 0.002

Higher educationb −5.053 1.798 −0.121** −0.503 0.273 −0.083 −0.871 0.589 −0.065

Shift work −1.167 2.302 −0.018 0.890 0.349 0.094* 1.321 0.754 0.064

History of sleep problems 3.136 2.133 0.053 1.884 0.320 0.219*** 1.974 0.698 0.104**

Perceived health −0.554 0.839 −0.025 −0.752 0.127 −0.232*** −2.782 0.275 −0.392***

Morningness–eveningness −0.421 0.225 −0.078 −0.001 0.034 −0.001 −0.215 0.074 −0.125**

Bedtime −1.926 0.682 −0.115** 0.028 0.103 0.011 −0.646 0.223 −0.120**

SEL 0.640 0.044 0.551*** 0.061 0.007 0.342*** 0.032 0.014 0.087*

ΔR2 0.238*** 0.092*** 0.011**

SEL × age 0.007 0.002 0.113** 0.001 0.000 0.109*** 0.000 0.001 −0.017

SEL × morningness–eveningness 0.015 0.011 0.052 0.000 0.002 −0.008 −0.008 0.004 −0.092*

ΔR2 0.018** 0.010* 0.009*

Note. SEL: shuteye latency; SE: standard error.
aDummy variable whereby 0 = lower secondary education, 1 = upper secondary education.
bDummy variable whereby 0 = lower secondary education, 1 = higher education.

*p<0.05.
**p<0.01.
***p<0.001.

TABLE 2 Logistic regression analysis predicting sleep onset latency (SOL) and sleep quality (PSQI)

SOL >30 min Sleep quality (PSQI >5)

Exp(B) 95% CI Exp(B) 95% CI

Gendera 1.103 0.698–1.744 1.486 0.990–2.231

Age 0.994 0.981;1.008 1.007 0.994–1.019

Upper secondary educationb 0.885 0.519–1.511 1.059 0.650–1.725

Higher educationc 0.316*** 0.166–0.601 0.538* 0.310 0.933

Shift workd 0.758 0.358–1.604 1.775 0.925–3.406

History of sleep problemse 1.577 0.826–3.009 3.672*** 1.996–6.753

Perceived health 0.944 0.714–1.249 0.534*** 0.411–0.694

Morningness–eveningness 1.015 0.943–1.093 1.013 0.948–1.083

Bedtime 0.764* 0.603–0.967 1.072

SEL 0 min *** ***

SEL <15 min 0.564 0.258–1.231 1.132 0.634–2.021

SEL 15≥ × <30 min 4.008*** 2.069–7.767 2.940*** 1.638–5.278

SEL ≥30 min 17.851*** 8.439–38.182 6.891*** 3.453–13.754

Note. CI: confidence interval; SEL: shuteye latency.
aReference category, male.
bDummy variable whereby 0 = lower secondary education, 1 = upper secondary education.
cDummy variable whereby 0 = lower secondary education, 1 = higher education.
dReference category, no shift work. eReference category, no sleep problem. Model SOL R2: 0.248 (Cox & Snell), 0.365 (Nagelkerke). Model PSQI R2:

0.216 (Cox & Snell), 0.299 (Nagelkerke).

*p<0.05.
**p<0.01.
***p<0.001.
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3.3.2 | Sleep quality

The mean score on the PSQI was 4.86 (SD = 2.83, min. = 0, max. =

16). The score was >5 for 34% of respondents, who were consid-

ered poor sleepers (Buysse et al., 1989). SEL positively predicted

sleep quality (β = 0.322, p = 0.000). The longer SEL became, the

higher the score on the PSQI, thus the poorer sleep quality adults

reported. Additional moderation analyses indicated that the associa-

tion between SEL and sleep quality was moderated by age: this rela-

tionship was stronger for older participants (β = 0.109, p = 0.007).

Logistic regression analysis was performed to investigate a dose–
response relationship between SEL and sleep quality. We compared

the same groups for SEL as we did for the logistic regression analysis

above. Respondents who had an SEL between 15 and 30 min, were

2.94 times more likely to have poor sleep quality (PSQI >5) com-

pared to those with no SEL (p = 0.000). These odds rose to 6.89 for

those with an SEL over 30 min (p = 0.000).

3.3.3 | Fatigue

Respondents scored 9.15 (SD = 6.18, min. = 0, max. = 33) on aver-

age on the FAS. Shuteye latency positively predicted respondent's

fatigue score (β = 0.113, p = 0.003): the longer SEL became, the

more fatigue adults reported. This association between SEL and fati-

gue was moderated by morningness–eveningness: the relationship

was stronger for those with an eveningness preference (β = −0.092,

p = 0.025).

3.4 | RQ4: SEL activities and their association with
insomnia symptoms

We asked respondents how frequently they engaged in various

activities during SEL (Table 3). For media activities, phone use and

television viewing were the most popular: 24.3% watched television

during SEL at least two to three times a week, and 33.2% used their

smartphone that often. Video gaming was the least prevalent: 4.4%

did this two to three times a week during SEL. For non‐media activi-

ties, talking, having sex or reading a book were the most prevalent

activities during SEL. Respectively, 27.9%, 17.6% and 15.4% of the

respondents engaged in these activities at least two to three times

per week during SEL.

There were few notable differences according to gender. Men

(M = 0.40, SD = 1.122) played video games more frequently during

SEL than women (M = 0.19, SD = 0.84) (t(497.793) = 2.47, p = 0.014).

For non‐media activities, men (M = 1.99, SD = 1.616) reported a

higher frequency of sex during SEL than women (M = 1.41, SD =

1.578) (t(551) = 4.25, p = 0.000), whereas women (M = 1.46, SD =

1.825) reported more book reading than men (M = 0.76, SD = 1.45)

(t(548) = −5.01, p = 0.000).

We found that age was inversely related to almost every SEL

activity, indicating that younger people were more active during SEL.

For morningness–eveningness, we found similar negative correla-

tions, but these were predominantly applicable to media activities:

people with an eveningness preference engaged in more technology

use during SEL than morning types.

The associations between SEL activities and insomnia symptoms

were investigated with hierarchical regression analyses (Table 4).

Results indicated that interactive media use (video games, cellphone

and tablet) during SEL was associated with a poorer sleep quality

(β = 0.136, p = 0.013), whereas use of passive media (television and

laptop) was related to longer SOL (β = 0.110, p = 0.033). None of

the listed activities had a significant association with fatigue.

4 | DISCUSSION

The time people spend awake in bed before attempting to sleep has

been labelled as shuteye latency (SEL) and has been related to

poorer sleep quality (Exelmans & Van den Bulck, 2017). This study

was designed to determine the prevalence and predictors of SEL,

document the activities performed during SEL and examine the rela-

tionship between SEL and three insomnia symptoms (i.e. SOL, sleep

quality and fatigue) in adults.

We computed a daily SEL of 16.2 min. Shuteye latency was non‐
existent 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 min for both weeknights and weekend

nights. The average daily SEL observed in this study is substantially

shorter than that reported by the sample of 18–25‐year‐olds in a

study by Exelmans and Van den Bulck (2017), which was around

40 min. It thus seems that SEL is longer and more prevalent among

young adults. This is further supported by the finding that age and

diurnal preference predicted SEL in this study: younger respondents

and those with an eveningness preference reported longer SEL. Indi-

viduals with an eveningness preference generally report more irregu-

lar sleep schedules and shorter sleep duration (Giannotti et al., 2002;

Roenneberg, Wirz‐Justice, & Merrow, 2003), which dovetails with

our observation that they delay sleep once in bed to a greater

extent. Younger people are also more likely to have an eveningness

preference (Digdon & Howell, 2008; Paine, Gander, & Travier, 2006),

and an additional moderation analysis indicated both predictors

jointly influence SEL, meaning that the association between age and

SEL is stronger among respondents with an eveningness preference.

A longer SEL coincided with higher scores for all three indicators

of insomnia (i.e. a longer SOL, poorer sleep quality and more symp-

toms of daytime fatigue). The negative association between SEL and

fatigue was stronger for respondents with an eveningness prefer-

ence. For SOL and sleep quality, we documented a dose–response
relationship with SEL: both insomnia symptoms became progres-

sively worse as SEL increased. This is consistent with the findings of

Exelmans and Van den Bulck (2017).

The negative association between SEL and both SOL and sleep

quality increased with age. When older adults postpone sleep in bed,

their SOL increases and sleep quality declines more sharply com-

pared with younger adults. Research has shown that our ability to

initiate and maintain sleep decreases with age, undermining sleep

quality (Markov, Goldman, & Doghramji, 2012; Vitiello, 2012).
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Therefore, one explanation could be that older adults become more

vulnerable or sensitive to the behaviours that could harm sleep,

including SEL.

Regarding technology use during SEL, adults engaged most fre-

quently 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 prevalent, whereas television view-

ing was not. Future research might examine the outlets respondents

use for television watching. It could be that television is an equally

popular pastime during SEL for all age groups, but that older adults

might turn to more traditional outlets for watching television,

whereas the younger age group might watch on portable screens.

Moreover, although 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 evening-

ness and it has been shown that people with an eveningness

TABLE 3 Frequency of activities during shuteye latency and correlations with age and morningness–eveningness

Never (%)
Once a
month (%)

2–3 times a
month (%)

Once a
week (%)

2–3 times a
week (%)

(Almost) every
day (%) R age R M/E

Media

Television viewing 61.8 4.6 4.3 5.0 5.4 18.9 −0.047 −0.014

Laptop or computer 78.1 2.7 4.2 2.9 4.0 8.1 −0.339*** −0.207***

Tablet or e‐reader 76.9 4.9 4.0 3.6 5.5 5.1 −0.196*** −0.086*

Video gaming 89.6 3.3 1.5 1.3 2.6 1.8 −0.147** −0.131***

Cellphone/smartphone 55.0 2.2 3.8 5.8 11.2 22.0 −0.622*** −0.273***

Non‐media

Listening to music 73.7 7.4 4.0 5.3 3.4 6.2 −0.186*** −0.089*

Reading a book 62.5 7.6 7.6 6.9 8.1 7.3 −0.050 −0.055

Talking, conversation 47.5 8.2 6.4 10.0 14.2 13.7 −0.222*** −0.073

Working or school 84.6 3.4 2.9 3.3 1.8 4.0 −0.271*** −0.065

Sex 39.2 10.5 12.8 19.9 14.6 3.0 −0.356*** −0.005

Planning, scheduling 80.6 7.0 2.4 4.8 3.0 2.2 −0.245*** −027

Note. R = Pearson correlation coefficient. M/E = morningness–eveningness preference.

*p<0.05.
**p<0.01.
***p<0.001.

TABLE 4 Hierarchical regression analysis for shuteye latency (SEL) activities predicting insomnia symptoms

Sleep onset latency Sleep quality Fatigue

B SE (B) β B SE (B) β B SE (B) β

Gender 2.107 1.752 0.053 0.112 0.231 0.020 0.992 0.476 0.080

Age −0.095 0.060 −0.090 0.006 0.008 0.041 −0.067 0.016 −0.207***

Upper secondary educationa −2.697 2.206 −0.065 −0.201 0.292 −0.035 −0.297 0.600 −0.023

Higher educationb −5.659 2.331 −0.132 −0.528 0.309 −0.087 −1.176 0.634 −0.088

Shift work −1.629 2.946 −0.024 0.766 0.389 0.081 0.704 0.801 0.034

History of sleep problem 6.537 2.677 0.110 2.275 0.348 0.271*** 2.699 0.728 0.146***

Perceived health −1.360 1.073 −0.060 −0.797 0.141 −0.249*** −2.621 0.292 −0.374***

Morningness–eveningness −0.587 0.296 −0.107* −0.048 0.039 −0.061 −0.279 0.080 −0.163**

Bedtime −1.810 0.950 −0.101 −0.119 0.124 −0.047 −0.931 0.258 −0.167***

SEL passive media 0.747 0.350 0.110* 0.013 0.046 0.014 0.090 0.095 0.043

SEL interactive media 0.256 0.347 0.043 0.115 0.046 0.136* 0.109 0.094 0.059

SEL non‐media −0.321 0.206 −0.086 0.005 0.027 0.009 0.034 0.056 0.029

Note. SE: standard error.
aDummy variable whereby 0 = lower secondary education, 1 = upper secondary education.
bDummy variable whereby 0 = lower secondary education, 1 = higher education.

*p<0.05.
**p<0.01.
***p<0.001.
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preference spend more time in front of screens (Fossum, Nordnes,

Storemark, Bjorvatn, & Pallesen, 2014; Kauderer & Randler, 2013).

Future studies on the interaction between media use, sleep and cir-

cadian preference are recommended. For instance, we wonder

whether an eveningness preference predisposes people to use more

media at night, leading them to report poorer sleep, or whether their

biological clock keeps them awake later at night and they simply fill

this extra time with media use.

Finally, we found that interactive types of media use during SEL

were related to poorer sleep quality, whereas more passive media

use was related to longer SOL. Interactive media may be more detri-

mental to sleep quality because of the engaging content (which

leaves the user aroused and may undermine sleep quality) (Dworak,

Schierl, Bruns, & Strüder, 2007; Gradisar et al., 2013). Moreover,

notifications or incoming messages may disrupt sleep during the

night (Short, Gradisar, Lack, Wright, & Dohnt, 2013; Woods & Scott,

2016). The association between passive media and longer SOL is

puzzling. Although users are expected to be less engaged compared

with interactive media, they still may need time to digest the content

they viewed, which could explain their higher SOL. Another possibil-

ity is that those with a long SOL may resort to passive forms of

media use as a way to fill time. Passive media use requires less moti-

vation or effort and may therefore allow sleepiness to be more per-

ceived. Finally, could it be that they choose to go to bed earlier and

attempt to sleep too early after ceasing television watching? Explor-

ing possible particularities of the television audience may assist

future researchers in the interpretation of the effects of television

on sleep.

4.1 | Implications

Although there have been exceptions (e.g. the Consensus Sleep

Diary; Carney et al., 2012; Natale et al., 2015), many survey‐based
measurements of sleep (e.g. PSQI, School Sleep Habits Survey) will

measure bedtime and SOL, but do not take into account SEL. These

measures may infer SOL as the time taken from bedtime to the

point of sleep onset, and do not delineate when people are actually

attempting to sleep. These assessments of SOL may thus be inflated,

and possibly overestimate the extent to which samples experience

sleep‐onset insomnia (i.e. SOL >30 min; Lichstein et al., 2003). More-

over, even if self‐report measures of sleep include questions about

the time a person attempted sleep (Carney et al., 2012), the type of

activities performed during SEL are likely to affect SOL as well (i.e.

television associated with longer SOL). Although the extended con-

sensus diary asks extra questions about the person's sleep hygiene

(e.g. naps and caffeine consumption), it does not include any ques-

tions pertaining to technology use in the bed. As adolescents are a

population with a high affinity for technology use around bedtime

(Bartel et al., 2016), our findings have implications for examining SEL

in this vulnerable group. Thus, in light of the present study's findings,

current self‐report measures of sleep may require modification, both

regarding the timing of SEL and the activities engaged in during SEL.

These may not only provide a more accurate estimate of potential

sleep‐onset insomnia but also elucidate the behaviours contributing

to poor sleep and insomnia symptoms.

4.2 | Limitations and future research

Several limitations need to be acknowledged. We used an online sur-

vey, which is inexpensive and easy to administer, but cannot avoid

self‐selection bias. Although students were instructed to carefully

follow the quota instructions, we could not control who participated

in the survey or the circumstances under which participation took

place. This may limit generalizability to the population. Moreover, we

focused on adults in the general population. Future studies could

therefore be performed among younger populations (adolescents) or

clinical samples (such as those with insomnia).

We used a cross‐sectional design, which precludes any causal

inference. Even though we investigated SEL as a predictor of insom-

nia symptoms, the reverse hypothesis may be equally likely: those

who struggle with insomnia, may willfully postpone sleep once in

bed and thus report longer SEL. People who have difficulty initiating

sleep may decide to watch television in bed in an attempt to pro-

mote sleep (Tavernier & Willoughy, 2014).

Future studies may employ actigraphy to further validate the

phenomenon of SEL and aid in determining whether it is exclusively

an issue in survey research or not. Although Exelmans and Van den

Bulck (2017) used a metric variable to assess SEL, we have used a

categorical variable. The provided answer categories may signal to

respondents what we think is normal versus excessive SEL and

therefore induce bias in the estimates. A metric operationalization

may possibly result in longer SEL, which should be verified in future

research. Moreover, respondents completed the measure of SOL

before answering the SEL questions. Consequently, our SOL mea-

sure may be inflated. If we “correct” the SOL measure (that is, sub-

tract average SEL from SOL) the percentage of respondents with an

SOL >30 min drops from 25.2% to 8.2%. Results of the regression

analyses remain unchanged. We recommend future research to

incorporate the same background information for both SOL and SEL

measures. Finally, even though we explored what respondents were

doing during SEL, future studies could try to get a more detailed pic-

ture of SEL activities. For instance, aside from the devices people

attended to, research could try to untangle whether the types of

activities performed on these devices impact sleep differently (Exel-

mans & Van den Bulck, 2018; Wood et al., 2012). Are they engaged

with work or leisure in bed? What content are they watching? Are

they multi‐tasking? Qualitative research or diary data could help to

clarify these issues.

5 | CONCLUSION

The findings of this study substantiate the existence of SEL among a

representative sample of adults. Shuteye latency appears to be more

prevalent among younger adults and is strongly related to diurnal

preference. The longer SEL becomes, the more symptoms of insom-

nia people report (i.e. longer SOL, poorer sleep quality and fatigue).
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Technology use during SEL seemed to exacerbate these symptoms.

These findings have implications for the measurement of the post‐
bedtime routine in adult sleep research, and highlight an additional

factor contributing to the identification and possible treatment of

insomnia.

CONFLICT OF INTEREST

No conflicts of interest declared.

AUTHOR CONTRIBUTIONS

L.E. performed the statistical analyses to examine the research ques-

tion. She conducted the data collection and was the primary author

of the manuscript. M.G. co‐authored the manuscript and contributed

to the interpretation of the findings. J.V.d.B. was involved in the

design of the study and served as a consultant in preparing the

manuscript. All authors discussed the results and contributed to the

final manuscript.

ORCID

Liese Exelmans http://orcid.org/0000-0003-3031-4388

Jan Van den Bulck https://orcid.org/0000-0003-0885-0854

REFERENCES

Bartel, K., Williamson, P., van Maanen, A., Cassoff, J., Meijer, A. M., Oort,

F., … … M. (2016). Protective and risk factors associated with ado-

lescent sleep: Findings from Australia, Canada, and The Netherlands.

Sleep Medicine, 26, 97–103. https://doi.org/10.1016/j.sleep.2016.07.
007

Buysse, D. J., Reynolds, C., & Monk, T. (1989). The Pittsburgh Sleep

Quality Index: A new instrument for psychiatric practice and

research. Psychiatry Research, 28, 193–213. https://doi.org/10.1016/
0165-1781(89)90047-4

Cain, N., & Gradisar, M. (2010). Electronic media use and sleep in school‐
aged children and adolescents: A review. Sleep Medicine, 11, 735–
742. https://doi.org/10.1016/j.sleep.2010.02.006

Carney, C. E., Buysse, D. J., Ancoli‐Israel, S., Edinger, J. D., Krystal, A. D.,

Lichstein, K. L., & Morin, C. M. (2012). The Consensus Sleep Diary:

Standardizing prospective sleep self‐monitoring. Sleep, 35, 287–302.
https://doi.org/10.5665/sleep.1642

Digdon, N. L., & Howell, A. J. (2008). College students who have an

eveningness preference report lower self‐control and greater procras-

tination. Chronobiology International, 25, 1029–1046. https://doi.org/
10.1080/07420520802553671

Dworak, M., Schierl, T., Bruns, T., & Strüder, H. K. (2007). Impact of sin-

gular excessive computer game and television exposure on sleep pat-

terns and memory performance of school‐aged children. Pediatrics,

120, 978–985. https://doi.org/10.1542/peds.2007-0476
Exelmans, L., & Van den Bulck, J. (2016). Bedtime mobile phone use and

sleep in adults. Social Science and Medicine, 148, 93–101. https://doi.
org/10.1016/j.socscimed.2015.11.037

Exelmans, L., & Van den Bulck, J. (2017). Bedtime, shuteye time and elec-

tronic media: Sleep displacement is a two‐step process. Journal of

Sleep Research, 26(3), 364–370. https://doi.org/10.1111/jsr.12510

Exelmans, L., & Van den Bulck, J. (2018). Sleep research: A primer for

media scholars. Health Communication, https://doi.org/10.1080/

10410236.2017.1422100 (ahead-of-print).

Fossum, I. N., Nordnes, L. T., Storemark, S. S., Bjorvatn, B., & Pallesen, S.

(2014). The association between use of electronic media in bed

before going to sleep and insomnia symptoms, daytime sleepiness,

morningness, and chronotype. Behavioral Sleep Medicine, 12, 343–
357. https://doi.org/10.1080/15402002.2013.819468

Giannotti, F., Cortesi, F., Sebastiani, T., & Ottaviano, S. (2002). Circadian

preference, sleep and daytime behaviour in adolescence. Journal of

Sleep Research, 11, 191–199. https://doi.org/10.1046/j.1365-2869.

2002.00302.x

Gradisar, M., Wolfson, A. R., Harvey, A. G., Hale, L., Rosenberg, R., &

Czeisler, C. A. (2013). The sleep and technology use of Americans:

Findings from the National Sleep Foundation’s 2011 Sleep in Amer-

ica Poll. Journal of Clinical Sleep Medicine, 9, 1291–1299. https://doi.
org/10.5664/jcsm.3272

Greenwood, K. M. (1991). Psychometric properties of the Diurnal Type

Scale of Torsvall and Åkerstedt (1980). Ergonomics, 34, 435–443.
https://doi.org/10.1080/00140139108967327

Hale, L., & Guan, S. (2015). Screen time and sleep among school‐aged
children and adolescents: A systematic literature review. Sleep Medi-

cine Reviews, 21, 50–58. https://doi.org/10.1016/j.smrv.2014.07.007

Jenkinson, C., Coulter, A., & Wright, L. (1993). Short form 36 (SF36)

health survey questionnaire: Normative data for adults of working

age. BMJ, 306, 1437–1440. https://doi.org/10.1136/bmj.306.6890.

1437

Kauderer, S. & Randler, C. (2013). Differences in time use among chrono-

types in adolescents. Biological Rhythm Research, 44(4), 601–608.
https://doi.org/10.1080/09291016.2012.721687

Lichstein, K. L., Durrence, H. H., Taylor, D. J., Bush, A. J., & Riedel, B. W.

(2003). Quantitative criteria for insomnia. Behavior Research and Ther-

apy, 41, 427–445. https://doi.org/10.1016/S0005-7967(02)00023-2
Markov, D., Goldman, M., & Doghramji, K. (2012). Normal sleep and cir-

cadian rhythms. Neurobiological mechanisms underlying sleep and

wakefulness. Sleep Medicine Clinics, 7, 417–426. https://doi.org/10.

1016/j.jsmc.2012.06.015

Michielsen, H., De Vries, J., Van Heck, G. L., Van de Vijver, F. J. R., &

Sijtsma, K. (2004). Examination of the dimensionality of fatigue: The

construction of the Fatigue Assessment Scale (FAS). European Journal

of Psychological Assessment, 20, 39–48. https://doi.org/10.1027//

1015-5759.20.1.39.

Natale, V., Léger, D., Bayon, V., Erbacci, A., Tonetti, L., Fabbri, M., & Mar-

toni, M. (2015). The consensus sleep diary: Quantitative criteria for

primary insomnia diagnosis. Psychosomatic Medicine, 77, 413–418.
https://doi.org/10.1097/PSY.0000000000000177

Paine, S.‐J., Gander, P. H., & Travier, N. (2006). The epidemiology of

morningness/eveningness: Influence of age, gender, ethnicity, and

socioeconomic factors in adults (30–49 years). Journal of Biological

Rhythms, 21, 68–76. https://doi.org/10.1177/0748730405283154
Roenneberg, T., Wirz‐Justice, A., & Merrow, M. (2003). Life between

clocks: Daily temporal patterns of human chronotypes. Journal of Bio-

logical Rhythms, 18, 80–90. https://doi.org/10.1177/074873040223

9679

Short, M. A., Gradisar, M., Lack, L. C., Wright, H. R., & Dohnt, H. (2013).

The sleep patterns and well‐being of Australian adolescents. Journal

of Adolescence, 36, https://doi.org/10.1016/j.adolescence.2012.09.

008

Taillard, J., Philip, P., & Bioulac, B. (1999). Morningness/eveningness and

the need for sleep. Journal of Sleep Research, 8(4), 291–295. https://d
oi.org/10.1046/j.1365-2869.1999.00176.x

Tavernier, R., & Willoughby, T. (2014). Sleep problems: Predictor or out-

come of media use among emerging adults at university? Journal of

Sleep Research, 23, 389–396. https://doi.org/10.1111/jsr.12132

8 of 9 | EXELMANS ET AL.

http://orcid.org/0000-0003-3031-4388
http://orcid.org/0000-0003-3031-4388
http://orcid.org/0000-0003-3031-4388
https://orcid.org/0000-0003-0885-0854
https://orcid.org/0000-0003-0885-0854
https://orcid.org/0000-0003-0885-0854
https://doi.org/10.1016/j.sleep.2016.07.007
https://doi.org/10.1016/j.sleep.2016.07.007
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/j.sleep.2010.02.006
https://doi.org/10.5665/sleep.1642
https://doi.org/10.1080/07420520802553671
https://doi.org/10.1080/07420520802553671
https://doi.org/10.1542/peds.2007-0476
https://doi.org/10.1016/j.socscimed.2015.11.037
https://doi.org/10.1016/j.socscimed.2015.11.037
https://doi.org/10.1111/jsr.12510
https://doi.org/10.1080/10410236.2017.1422100
https://doi.org/10.1080/10410236.2017.1422100
https://doi.org/10.1080/15402002.2013.819468
https://doi.org/10.1046/j.1365-2869.2002.00302.x
https://doi.org/10.1046/j.1365-2869.2002.00302.x
https://doi.org/10.5664/jcsm.3272
https://doi.org/10.5664/jcsm.3272
https://doi.org/10.1080/00140139108967327
https://doi.org/10.1016/j.smrv.2014.07.007
https://doi.org/10.1136/bmj.306.6890.1437
https://doi.org/10.1136/bmj.306.6890.1437
https://doi.org/10.1080/09291016.2012.721687
https://doi.org/10.1016/S0005-7967(02)00023-2
https://doi.org/10.1016/j.jsmc.2012.06.015
https://doi.org/10.1016/j.jsmc.2012.06.015
https://doi.org/10.1027//1015-5759.20.1.39
https://doi.org/10.1027//1015-5759.20.1.39
https://doi.org/10.1097/PSY.0000000000000177
https://doi.org/10.1177/0748730405283154
https://doi.org/10.1177/0748730402239679
https://doi.org/10.1177/0748730402239679
https://doi.org/10.1016/j.adolescence.2012.09.008
https://doi.org/10.1016/j.adolescence.2012.09.008
https://doi.org/10.1046/j.1365-2869.1999.00176.x
https://doi.org/10.1046/j.1365-2869.1999.00176.x
https://doi.org/10.1111/jsr.12132


Torsvall, L., & Akerstedt, T. (1980). A diurnal type scale. Construction

consistency and validation in shift work. Scandinavian Journal of Work,

Environment & Health, 6, 283–290. https://doi.org/10.5271/sjweh.

2608

Vitiello, M. V. (2012). Sleep in normal aging. Sleep Medicine Clinics, 7(3),

539–544. https://doi.org/10.1016/j.jsmc.2012.06.007

Williams, D., Yee, N., & Caplan, S. E. (2008). Who plays, how much, and

why? Debunking the stereotypical gamer profile. Journal of Computer‐
Mediated Communication, 13(4), 993–1018. https://doi.org/10.1111/j.
1083-6101.2008.00428.x

Woods, H. C., & Scott, H. (2016). #Sleepyteens: Social media use in ado-

lescence is associated with poor sleep quality, anxiety, depression

and low self‐esteem. Journal of Adolescence, 51, 41–49. https://doi.
org/10.1016/j.adolescence.2016.05.008

Wood, B., Rea, M. S., Plitnick, B., Figueiro, M. G. (2012). Light level and

duration of exposure determine the impact of self-luminous tablets

on melatonin suppression. Applied Ergonomics, 44(2), 237–240.
https://doi.org/10.1016/j.apergo.2012.07.008

How to cite this article: Exelmans L, Gradisar M, Van den

Bulck J. Sleep latency versus shuteye latency: Prevalence,

predictors and relation to insomnia symptoms in a

representative sample of adults. J Sleep Res. 2018;27:e12737.

https://doi.org/10.1111/jsr.12737

EXELMANS ET AL. | 9 of 9

https://doi.org/10.5271/sjweh.2608
https://doi.org/10.5271/sjweh.2608
https://doi.org/10.1016/j.jsmc.2012.06.007
https://doi.org/10.1111/j.1083-6101.2008.00428.x
https://doi.org/10.1111/j.1083-6101.2008.00428.x
https://doi.org/10.1016/j.adolescence.2016.05.008
https://doi.org/10.1016/j.adolescence.2016.05.008
https://doi.org/10.1016/j.apergo.2012.07.008
https://doi.org/10.1111/jsr.12737

