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Abstract

Adolescents are at increased risk of insufficient and ill-timed sleep, with widespread effects
on health and functioning. However, little is known about napping and mental health
correlates in adolescence. We sought to describe napping behaviours, to examine
associations between napping, mental health, and wellbeing, and whether sleep problems
helped explain any relationships found. This study included data from 26,373 students
(typical age: 11-18 years) who participated in the 2023 OxWell Student Survey.
Correlational and multivariable regression analyses were conducted to explore associations
between long daytime napping (> 1hr), evening napping (after 6pm) (measured on ASHS-r),
sleep problems (SCI-02), anxiety and depression symptoms (RCADS-11), hallucination-like
experiences, paranoia (B-CAP), and wellbeing (SWEMWBS). Approximately 45% of young
people had taken long daytime naps and 34% had taken evening naps during the past
month. More frequent naps correlated with higher levels of sleep problems, anxiety
symptoms, depression symptoms, hallucination-like experiences, paranoia, and lower
wellbeing. In regression models, napping predicted worse mental health and wellbeing.
When added in the model, sieep problems (SCI-02 total scores) emerged as a stronger
predictor with a marked increase in explained variance. Furthermore, moderated regression
models revealed that napping was more strongly associated with anxiety symptomes,
depression symptoms and wellbeing for those outside cutoff than those with probable
insomnia (SCI-02 < 2). Our findings indicate that excessive napping is distinctly associated
with young people’s mental health and wellbeing, although sleep quality is more strongly
associated. It is therefore important to consider napping alongside sleep in relation to

psychological health.
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Introduction

Adolescents are consistently reported to be at increased risk of insufficient and ill-timed
sleep [1,2]. Adolescents experience developmental shifts in their circadian rhythm, while
school, family, and community structures around them are potentially set at times aligned
with the natural rhythms of childhood and adult sleep [3,4]. Napping in adolescence is one
element of the pattern of sleep that has to date been overlooked, even though young
people could regularly be trying to catch up on sleep this way. Naps may be beneficial at
times — for example, naps varying in duration from approximately 10-60 minutes have been
found to reduce daytime sleepiness, and improve alertness, mood, attention, concentration,

reaction times, and memory [5-7].

Napping may be a marker of poor sleep, reflecting the quality of an individual’s sleep, and
may contribute to further disruption of night-time sleep [8—11]. The need (homeostatic
load) for sleep builds up during wakefulness — one of the key drivers of good quality night-
time sleep — therefore, napping might lead to poorer quality sleep by reducing sleep
pressure [12,13]. In sleep quality recommendations, fewer naps per 24 hours were
considered to generally indicate good sleep quality while longer naps over the lifespan did
not indicate good overall sleep quality [14]. This is reflected in findings that diary-reported
napping predicted poorer self-reported sleep quality that night in healthy adolescents [8]. In

addition, napping occurred regularly in chronically sleep-restricted adolescents, who
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demonstrated shorter sleep duration and later sleep timing than the general adolescent

population [10].

Naps vary in duration, timing and sleep architecture [15]. It is important to consider that
napping can have detrimental consequences and whether napping has a downside may
depend on a number of factors. Time of day is salient given that napping in the evening may
more directly impact on that night’s sleep, resulting in increased sleep latency and a
reduction in the quality and quantity of sleep [15]. The duration of the nap is also
noteworthy. In work with adults, “longer” naps — although not defined by consensus, but
probably for those naps that are over 20-30 minutes [16] — tend to have a higher
percentage of slow-wave sleep with a greater occurrence of sleep inertia [17]. Napping
recommendations, albeit varying in detail, encompass the duration and timing of naps: it
has been put forward that napping should be brief (around 20 minutes), and should take
place no later than the early afternoon (around 3pm; for those not working night shifts)
[18-20]. Adhering to this guidarice is suggested to help avoid both sleep inertia and a
reduction in homeostatic sleep pressure (sleep drive) that may then make it more difficult

to sleep at night.

A great deal of evidence supports concurrent and longitudinal associations between sleep
problems and mental health symptoms in adolescence, including anxiety, depression, and
psychotic experiences (paranoia and hallucinations) [21-24]. Indeed, disrupted sleep has
been proposed as a contributory causal factor in most mental health conditions [25].
Napping has been linked to negative mental health outcomes in adults, for example

depression [26]. However, little is known about adolescent napping behaviour and mental
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health correlates. Individuals with mental health conditions might experience a greater
need to nap. As such, napping may be a possible indicator of current health conditions, and
an early marker of mental health difficulties. Furthermore, it has been proposed that
assessing nap behaviour in conjunction with night-time sleep is crucial when investigating
the health relevance of napping, particularly regarding psychological health outcomes. For
example, daytime sleep behaviour may not be associated with an increased risk of

depression if night-time sleep quality is high [27].

Understanding more about napping could help to elucidate the associations between sleep
and mental health as well as to shed light on whether it is important to measure naps when
assessing adolescent sleep. The present study aimed to (1) map the napping behaviours of
adolescents, including two types of nap that may be considered potentially problematic for
night-time sleep: long daytime naps and evening naps; (2) determine if there is a
relationship between napping, sleep problems, mental health problems, and wellbeing; and
(3) establish whether sleep problems help explain any relationship between napping and
mental health problems and wellbeing. We predicted that frequent long daytime naps and
frequent evening naps would each be associated with high levels of sleep problems. In
addition, we expected to find that frequent long daytime naps and frequent evening naps
would each be associated with high levels of anxiety symptoms, depression symptoms,
psychotic-like experiences, and low wellbeing. However, due to the scarce literature on
napping in adolescence, no predictions were made regarding napping and mental health

problems when controlling for sleep problems.
Methods

Participants and design



Journal Pre-proof

The OxWell Student Survey is a repeated cross-sectional survey of schools and further
education colleges (FECs) which asks students a range of questions on mental health and
wellbeing, life experiences, and behaviours [28]. We used data from the 2023 survey,
collected in February to March 2023, sampled primarily from four regions in England:
Oxfordshire, Berkshire, Liverpool, and Milton Keynes. Our study is based on responses
provided by those in school years 7 to 13 (typical ages 11 to 18-years-old). Following
recruitment by local authorities, 77 secondary schools and FECs took part and provided

data.

Students were invited to participate through their school/FEC using a parental opt-out
model, with those under 16 years providing assent and those 16 years and over providing
consent to participate. The OxWell study was approved by the research ethics committee of
the University of Oxford (R62366). The analyses for the present study was pre-registered on

Open Science Framework (OSF) [29].
Measures

Napping was measured from the two items that comprise the “Daytime sleep” subscale in
The Adolescent Sleep Hygiene Scale — Revised (ASHS-r) [30]. Participants were asked to
select how often the following things had happened during the past month: 1. “During the
day, | take a nap that lasts more than 1 hour” and 2. “After 6:00 in the evening, | take a
nap.” Each item is rated on a 6-point scale (from 1 = “Never — has not happened” to 6 =
“Always — happened 100% of the time”. A higher score indicates more frequent napping. In
this study, the first item is described as “Long daytime napping” while the second is

described as “Evening napping”.
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Sleep problems were measured using the two-item version of the Sleep Condition Indicator
(SCI-02) [31]; this has been validated for use in adolescents [32]. Items include: 1. “Thinking
about the past month, to what extent has poor sleep troubled you in general?” (response
options: “not at all” to “very much”) and 2. “Thinking about a typical night in the last month,
how many nights a week do you have a problem with your sleep?” (response options: 0—1 to
5-7). Each item is rated on a 5-point scale (0-4), reverse scored, and summed. Total scores
range from 0-8. Higher values indicate better sleep quality whilst lower values indicate
greater symptom severity. A score of < 2 is considered to reflect DSM-5 threshold criteria for

insomnia disorder.

Anxiety and depression symptoms were measured using the 11-item Revised Children’s
Anxiety and Depression Scales (RCADS-11) [33]. This measures anxiety symptoms (6 items)
and depression symptoms (5 items). Each item-is rated on a 4-point scale (from 0 = “never”
to 3 = “always”) and summed to provide a total anxiety sub-score (0—18) and a total
depression sub-score (0—15). Higher scores indicate greater mental health difficulties. Mean
imputation was used to-account for missing scores that allowed for up to one item to be

missing per sub-scale.

Psychotic-like experiences were measured using four items. Two items were used to assess
hallucinatory experiences [34]: 1. “Have you ever seen something or someone that other
people could not see?” and 2. “Have you ever heard voices that other people could not
hear?” Each item is rated on a 3-point scale (from 0 = “not true” to 2 = “certainly true”) and
summed to provide a total hallucinatory experience score (0—4). Higher scores indicate
greater hallucinatory experiences. Two items from the Bird Checklist of Adolescent Paranoia

(B-CAP) [35] were used to assess paranoia. Participants were asked to select how often they
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have had each thought over the last 2 weeks: 1. “I feel like I’'m being followed or stalked”
and 2. “Groups of people are planning against me”. Each item is rated on a 6-point scale
(from 0 = “never” to 5 = “all the time”) and summed to provide a total paranoia score (0—

10). Higher scores indicate higher paranoia.

Mental wellbeing was measured using the Short Warwick-Edinburgh Mental Wellbeing Scale
(SWEMWSABS) [36,37]. This 7-item scale includes positively worded statements about feelings
and thoughts. Examples include: “I've been feeling optimistic about the future” and “I've
been dealing with problems well”. Each item is rated on a 5-point scale (from 1 = “none of
the time” to 5 = “all of the time”) and summed to provide a total wellbeing score (7-35).
Higher scores indicate greater wellbeing. Mean imputation was used to account for missing

scores that allowed for up to one item to be missing for the scale.

Demographic information comprised school year group (Year 7-13), age (11-18 by year and
Over 18) and gender. Year group was treated as a categorial variable and collapsed into
three categories: Younger secondary school students (Year 7-9; typical age: 11-14 years),
Mid secondary school students (Year 10—11; typical age: 14—16 years), Older secondary
school/Further education students (Year 12—13; typical age: 16—18 years). Participants who
responded as 18+ (n = 179, 0.68% of final sample) were counted as 19 when calculating
mean score of age in years. Gender response options included “female”, “male”, “other”
(with an option to self-identify) and “prefer not to say”. To improve inclusivity and accuracy,
we transformed the responses, including the free-text responses, into categories of “girl”,
“boy”, “trans and gender diverse”, “gender non-disclosing”, “likely disingenuous/not
gender”, and “unsure” in line with the co-produced procedure outlined by Soneson and

V]

colleagues [38]. Gender is reported in this study as “girl”, “boy”, “gender diverse”, and
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“gender non-disclosing”. Responses were treated as missing for “likely disingenuous/not
2

gender”, “unsure” (due to small n), or if a response was not provided. The complete OxWell

Student Survey 2023 secondary/FEC variable guide can be accessed at osf.io/bwech.
Analysis

Descriptive statistics are presented for the napping patterns of adolescents reporting the
frequency of long daytime naps and evening naps overall as well as napping patterns by
year group and gender. Means and standard deviations are presented for continuous
variables and frequencies and percentages for categorical variables. Napping comparisons
by year group and by gender were conducted using Welch’s ANOVA, followed by Games-
Howell post-hoc tests. Bivariate associations between the main variables were examined
using Spearman correlations, and the presence of multicollinearity between long daytime
and evening napping was investigated. Bivariate correlations (>.7) or VIF (>5) were

considered to indicate potential multicollinearity issues.

Multiple regression models were used in the main analyses to determine if there is a
relationship between napping, sleep problems, mental health problems, and wellbeing and
whether sleep problems help explain any relationship between napping and mental health.
Models were run separately for each outcome variable: anxiety symptoms, depression
symptoms, wellbeing, hallucination-like experiences, and paranoia. For each outcome
variable, we ran two models: Model 1 included frequency of long daytime naps and
frequency of evening naps entered as predictors; Model 2 adjusted for sleep problems
(continuous measure) by entering it as an additional predictor. Standardised beta
coefficients (B) and R? were used to interpret the effects of different predictors in each

regression model. Next, a series of multiple regression models investigated whether any
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relationship found between napping and mental health and wellbeing was further
moderated by sleep problems (see footnote?). To explore this, we replaced sleep problems
with a binary form moderator variable, where participants were grouped into two
categories based on the cutoff for probable insomnia (SCI-02 score < 2). Including an
interaction term based on these SCI-02 scores allowed us to determine whether sleep
problems (if the young person had probable insomnia or not) were associated with a
difference in the strength or direction of any association found between napping and
mental health and wellbeing. Unstandardised beta coefficients (B) were used to interpret
the direction of effects in each moderated regression model, as standardising binary
categorical predictors can distort their interpretation by removing their natural 0/1 coding.
Bonferroni corrections were applied to control for the family-wise error rate in correlations
and regression models. Analyses were carried out using R (R Development Core Team,

2015).

1Footnote: The statistical analysis of this study was pre-registered via Open Science

Framework (OSF; https://osf.io/hdkbz). The regression models reported here that

investigated whether any relationship found between napping and mental health and
wellbeing was moderated by sleep problems were exploratory and went beyond the pre-

registration analysis plans.

Results

Sample characteristics

A total of 32,965 participants in Year 7-13 accessed the OxWell Student Survey in 2023. Of
these, 27,061 provided data for both napping items, while 5904 participants did not do so

and were excluded at this stage. From this remaining group, 688 did not provide sufficient
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data to allow the SCI-02 score to be calculated, which left 26,373 students (50% girls) in the
final sample. A descriptive comparison for included and excluded participants can be found
in Table S1 and S2 in supplementary material. Participant characteristics for the final sample

used for all analyses, including all predictor variables, are provided in Table 1.
Napping patterns

Napping frequency for both nap types is reported in Table 1. The majority of participants
never took long daytime naps (54.5%) or evening naps (65.8%). The number of participants
then decreased while napping frequency increased, from those who took naps once in a
while for long daytime naps (24.8%) and evening naps (19.6%) down to those who reported
they always took long daytime naps (2.8%) and evening naps (1.6%). The napping mean
scores of the entire sample, including those who never took a nap, were low (based on a 6-
point scale, scored 1-6). The long daytime napping mean score was 1.87 (SD = 1.27), while

evening napping was 1.62 (SD = 1.09).
Napping patterns by year group and gender

A Welch’s ANOVA showed that mean scores of long daytime napping (F(2, 8318) =283.1, p <
.001) and evening napping (F(2, 8304.9) = 203.59, p < .001) significantly differed between
year group categories. Games-Howell post-hoc tests revealed significant differences in mean
scores for both long daytime and evening napping between all year group categories (ps
<.001). The lowest mean score for long daytime napping was found at Year 7-9 (M = 1.71,
SD =1.14), followed by Year 10-11 (M = 2.06, SD = 1.39), while the highest was reported by
those in Year 12-13 (M = 2.17, SD = 1.41). Evening napping demonstrated the same pattern
(Year 7-9: M =1.50, SD = 0.98; Year 10-11: M =1.76, SD = 1.21; Year 12-13: M =1.83, SD =

1.22). For napping by year group category, see Figure S1 in supplementary materials.
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A Welch’s ANOVA showed that mean scores of long daytime napping (F(3, 1224.1) = 157.03,
p < .001) and evening napping (F(3, 1220) = 99.53, p < .001) significantly differed between
genders. Games-Howell post-hoc tests indicated that boys (M = 1.68, SD = 1.11) reported
significantly lower mean scores in long daytime napping than girls (M = 2.02, SD = 1.35) and
gender non-disclosing (M = 1.99, SD = 1.41) (p < .001), and gender diverse (M =1.91, SD =
1.36) (p = .01). Boys also reported lower mean scores in evening napping (M =1.49, SD =
0.97) than all other genders categorised in this study (Girls: M = 1.71, SD = 1.14, Gender
non-disclosing: M =1.77, SD = 1.28, Gender-diverse: M = 1.67, SD = 1.27) (p < .001)). No
significant differences were found in napping between girls, gender diverse or gender non-

disclosing.
Associations between napping, sleep problems, mental health problems, and wellbeing

Bivariate correlations between variables are provided in Table 2. Long daytime napping and
evening napping were significantly associated with a moderate effect size (rs = .68). Long
daytime napping and evening napping showed a similar pattern of association when
considering all other variables, with small effect sizes (all rs < .3). More frequent long
daytime naps and more frequent evening naps were each associated with higher levels of
sleep problems, higher levels of anxiety symptoms, depression symptoms, hallucination-like

experiences, paranoia, and lower wellbeing.

A series of multiple regression models were then conducted to investigate firstly, whether
napping predicted mental health and wellbeing and secondly, whether sleep problems
helped to explain any relationships found between napping and anxiety symptoms,
depression symptoms, wellbeing, hallucination-like experiences and paranoia. All models

are presented in Table 3, with sleep problems (SCI-02 is reverse scored: lower values
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indicate greater symptom severity) added in the second model for each outcome variable.
Anxiety symptoms were positively predicted by long daytime napping (B =.15, B=0.57) and
evening napping (B = .09, B = 0.40), R? = 0.05, in Model 1, so that napping more frequently
was associated with higher anxiety symptoms. Sleep problems emerged as a strong,
negative predictor (B =-.52, B=-1.05) when added in Model 2, so that lower levels of sleep
problems were associated with lower levels of anxiety symptoms. Long daytime napping (B
=.03, B=0.11) remained a significant predictor but with a notably reduced effect size, while
evening napping (B = .02, B=0.10, p = .003) was considered not significant with a
Bonferroni-adjusted significance threshold of a =.002. The explained variance increased to
29%. Depression symptoms were positively predicted by long daytime napping (B = .22, B =
0.69) and evening napping (B = .11, B =0.43), R>=0.09, in Model 1, so that napping more
frequently was associated with higher depression symptoms. Sleep problems again emerged
as a strong, negative predictor (B =-.58, B =-0.98) when added in Model 2, so that lower
levels of sleep problems were associated with lower levels of depression symptoms. Long
daytime napping (B = .08, B =0.27) and evening napping (B = .04, B = 0.15) remained
significant but were now both weak predictors, with notably reduced effect sizes. The
explained variance increased to 39%. Wellbeing was negatively predicted by long daytime
napping (B =-.15, B =-0.71) and evening napping (B = -.10, B = -0.54) in Model 1, so that
more frequent napping was associated with lower wellbeing, R? = 0.05. Sleep problems
were a moderate predictor (f = .44, B=1.11) when added in Model 2, so lower levels of
sleep problems were associated with greater wellbeing. Long daytime napping (B =-.05, B =
-0.23) and evening napping (B = -.04, B = -0.22) were now very weak predictors of wellbeing,

with reduced effect sizes. The explained variance increased to 23%.
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The two measures of psychotic-like experiences demonstrated a similar pattern of
association. Hallucination-like experiences were positively predicted by long daytime
napping (B = .11, B=0.11) and evening napping (B = .07, B =0.08) in Model 1, R =0.03, so
that napping more frequently was associated with higher hallucination-like experiences.
Sleep problems were a moderate, negative predictor (B =-.31, B=-0.16) when added in
Model 2, so that lower levels of sleep problems were associated with fewer hallucination-
like experiences. Long daytime napping (B = .04, B = 0.04) and evening napping (3 =.03, B =
0.04) were now very weak predictors. The explained variance increased to 12%. Paranoia
was positively predicted by long daytime napping (B = .11, B = 0.20) and evening napping (B
=.09, B=0.19) in Model 1, R? = 0.04, so that napping more frequently was associated with
higher paranoia. Sleep problems were a moderate, negative predictor (f =-.34, B=-0.32)
when added in Model 2, so that lower levels of sleep problems were associated with less
paranoia. Long daytime napping (B = .03, B =0.06) and evening napping (B = .05, B = 0.10)

were now very weak predictors. The explained variance increased to 14%.
Moderation analyses

Lastly, moderated multiple regression models were run to investigate whether any
relationship between napping and mental health depended on whether participants’
reported sleep problems were considered to be outside (SCI-02 score > 3) or within (SCI-02
score < 2) the cutoff for probable insomnia. All models are presented in Table 4, and plots
for significant interactions can be found in Figure S2 to Figure S5 in supplementary
materials. There were significant main effects for long daytime napping, evening napping
and sleep problems in all models (p <.001). Those with probable insomnia had higher levels

of anxiety symptoms (B = 5.78), depression symptoms (B = 5.85), hallucination-like
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experiences (B = 0.89) and paranoia (B = 1.81), and lower wellbeing (B = -6.53) than those
whose sleep was outside the cutoff for probable insomnia. For anxiety symptoms, the
predictors accounted for 17% of the variance in anxiety symptoms. There was a significant
interaction between evening napping and sleep problems for anxiety symptoms (B = -0.36),
indicating that the association between frequency of napping and anxiety symptoms
differed depending on sleep problem group membership. Evening napping was more
strongly associated with anxiety symptoms in the group reporting sleep outside the cutoff
for probable insomnia than the group with probable insomnia. There was no significant
interaction between long daytime napping and sleep problems for anxiety symptoms (p =

453).

There was a significant interaction between long daytime napping and sleep problems for
depression symptoms (B =-0.21) as well as between evening napping and sleep problems
for depression symptoms (B = -0.36), with a stronger association between frequency of
napping and depression symptoms for those outside the cutoff for probable insomnia than
those with probable insomnia. There was a significant interaction between long daytime
napping and sleep problems for wellbeing (B = 0.41), with a stronger association between
frequency of napping and wellbeing for those outside the cutoff for probable insomnia than
those with probable insomnia. There was no significant interaction between evening
napping and sleep problems for wellbeing (p = .084). There were no significant interactions
between long daytime napping and sleep problems for hallucination-like experiences (p =
.432) or paranoia (p = .067), or between evening napping and sleep problems for

hallucination-like experiences (p = .244) or paranoia (p = .539).

Discussion
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Our study investigated if there is a relationship between napping, sleep problems, mental
health problems, and wellbeing. As predicted, more frequent long daytime naps and more
frequent evening naps were each associated with higher levels of sleep problems, albeit
with small effect sizes. Furthermore, more frequent long daytime naps and more frequent
evening naps were each associated with higher levels of anxiety symptoms, depression
symptoms, psychotic-like experiences, and lower wellbeing. Although our findings indicate
that young people’s mental health and wellbeing is more strongly related to sleep problems
than how frequently they nap, understanding napping behaviour remains important. For
example, napping was more strongly associated with anxiety symptoms, depression
symptoms and wellbeing for those without probable insomnia rather than the group

considered to have poor sleep.

Just under half (45.5%) of adolescents had taken daytime naps of more than an hour and
around a third (34.2%) had taken a nap after 6pm in the evening during the past month. It is
noteworthy that 11.7% of participants reported taking long daytime naps and 7.3% reported
taking evening naps from at least “quite often” up to “always”. When school year groups
were combined, the mean scores for both types of naps were highest for the oldest year
group (Year 12—-13), followed by the middle year group (Year 10-11), with the lowest
napping scores found for the youngest year group (Year 7-9). The higher rates of napping
reported by older year groups may reflect the developmental pattern of sleep with
bedtimes shifting later as adolescence progresses and increased sleep restriction on school
nights [3,39]. This increase in the tendency to nap is in line with evidence that daytime
sleepiness increases with age across adolescence [40,41]. However, only small mean
differences were found in napping scores between these groups and so these findings may

not be clinically meaningful. The same may be true for our findings concerning gender, as
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although boys demonstrated the lowest mean napping scores, small differences were found

compared to other genders (girls, gender diverse, gender non-disclosing).

Given that napping recommendations incorporate guidance on the length and timing of
naps, it is salient to consider that long daytime naps and evening naps had similar-sized
correlations with sleep problems. The possibility of a bi-directional relationship cannot be
ruled out: this consistency may indicate that one type of nap is not more or less influential
than the other with regards to impacting sleep, or alternatively that it is young people with
existing sleep problems who begin to take long daytime or evening naps. This study’s cross-
sectional design does not allow us to make inferences regarding the direction of

associations or causal effects.

The association between long daytime naps and evening naps with mental health and
wellbeing is in line with previous findings that adolescent napping was associated with
negative affect [42], as well as a large, cross-sectional survey from the general population in
France which found an increased likelihood of napping in adults with depression and/or
anxiety [43]. Althougha study with college students in the US found that same-day napping
behaviour was linked to greater depression symptoms but not anxiety symptoms, study
limitations included a small sample size and single item measures [44]. Strikingly, both types
of naps in our study demonstrated a similar pattern of relationships with all other variables,
suggesting that associations with sleep problems, mental health and wellbeing were

consistent regardless of whether naps were long or occurred in the evening.

We wanted to establish whether sleep problems would help to explain any relationship
found between napping and mental health and wellbeing. When considering our findings

from napping regression models that included self-reported sleep problems (SCI-02 total



Journal Pre-proof

scores), sleep problems emerged as a moderate to strong predictor of mental health and
wellbeing that resulted in a marked increase in explained variance. Napping remained a
significant but notably weaker predictor, with effects largely accounted for when sleep
problems were considered. This is consistent with much evidence that supports a
relationship between sleep, mental health and wellbeing in adolescence [23,45,46].
Importantly, the inclusion of both nap types and sleep problems as predictors accounted for
a substantial proportion of the variance in depression symptoms (39%), anxiety symptoms
(29%), and wellbeing (23%) but a lower proportion for paranoia (14%) and hallucination-like
experiences (12%). While acknowledging that sleep problems emerged as a stronger
predictor of mental health and wellbeing, assessing sleep in conjunction with nap behaviour
might better elucidate the role of (and potential intervention for) napping for each

individual’s psychological health.

Another novel finding that emerged from this study was that associations between evening
naps and anxiety symptoms, evening naps and depression symptoms, long daytime naps
and depression symptoms, as well as long daytime naps and wellbeing all depended on
whether young people’s self-reported sleep problems indicated that they had probable
insomnia or not. For these nap types, napping was more strongly associated with anxiety
symptoms, depression symptoms and wellbeing for those without probable insomnia rather
than the group considered to have poor sleep. This contrasts with an earlier finding, that
nappers who combined both less frequent napping and poor night-time sleep exhibited
higher depressive symptoms [27]. However, as with much of the literature in the field, this

was with an adult sample and used different measures.
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The group with probable insomnia reported higher anxiety and depression symptoms, as
well as lower wellbeing than those who reported better sleep. Although our study design
does not tell us about the direction of any relationship, findings may indicate that young
people whose sleep is outside the probable insomnia cutoff, nap more when anxiety and
depression symptoms increase or wellbeing reduces. This contrasts with those with
probable insomnia: their anxiety and depression symptoms are high and their wellbeing is
low, regardless of whether or how much they nap. Therefore, napping relates to worse
mental health and wellbeing mainly for those outside the probable insomnia cutoff. A
ceiling effect may help explain our findings for those with sleep problems, in that already
high mental health symptomology means there is less potential for napping frequency to
track symptoms. The reason for napping may vary between the two groups. For those with
potential insomnia, the act of napping may reflect a chronic insufficient sleep duration and
an increased sleep drive during the daytime or evening irrespective of their mental health.
Alternatively, it may be that those with probable insomnia, even if tired, struggle to fall
asleep easily and so find it difficult to nap. For those without probable insomnia, more
frequent napping might be a marker of exhaustion arising from increased cognitive hyper-
arousal or difficulties with emotional regulation. It might be that for some adolescents,
napping may represent a coping strategy for their symptoms or an avoidance behaviour

related to their emotions or mood.

Adolescents may experience a range of sleep problems, whether it is trouble falling asleep,
maintaining sleep, sleeping at the wrong times, or irregular sleep patterns. Sleep disorders
reported at this time include insomnia, circadian rhythm sleep disorders, sleep-related
breathing disorders, hypersomnias, and parasomnias (e.g., sleepwalking, sleep terrors) [47].

Self-reported sleep disturbance is common and transdiagnostic among young people with
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psychiatric disorders [48,49]. Sleep problems may differ in their relationship with, or
contribution to, different mental health problems [50]. Our findings point towards the need
to measure naps — as well as other types of sleep disturbance. The implication is that in
order to untangle causal processes, napping could be further investigated and targeted as a

potential pathway to improve mental health problems.
Strengths and limitations

The items answered by participants in this study allowed us to examine the complexity of
napping beyond a simple binary measurement of whether they did or did not nap, and in
the context of a large population survey where actigraphy or sleep diaries are not available.
We asked about napping proposed as problematic for night-time sleep, following

suggestions that both the length of nap and time of nap may be important [15,16].

There are limitations. The cross-sectional nature of this study does not allow us to infer the
direction of associations or the presence of causal effects between napping, sleep problems,
and mental health. The assessment of daytime napping behaviour may have introduced bias
as it gathers information solely on naps of more than one hour and does not capture actual
average nap duration. This constraint does not allow identification of short naps (e.g., up to
20 minutes) that could potentially be beneficial, or indeed naps longer than 20 minutes but
less than an hour, that may already be considered prolonged and possibly negatively
associated with sleep and mental health. Actigraphy, in addition to a daily sleep diary, could
provide a more rigorous method of data collection to inform us about the day-to-day timing
and duration of naps. Although we asked about how often young people were napping, we
did not ask participants for information on why they were napping. This may have helped to

contextualise these findings and to provide a greater understanding of a possible
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multiplicity of reasons for napping. For example, we do not know whether people were
napping for enjoyment, to avoid feelings of anxiety or low mood, because they felt tired

because of poor mental health, or to compensate for poor sleep.

We assessed psychotic-like experiences, however, we did not ask about psychotropic
medication use or prescription. Furthermore, the students were not asked about clinical
diagnoses of mental health disorders. These constitute omissions as the use of psychotropic
medications, or the presence of clinical diagnoses such as anxiety and depression, can
significantly influence sleep patterns with experiences of sleep disturbance and daytime
sleepiness [25,51,52]. It may have been informative if we had been able to examine napping
in relation to a measure of daytime sleepiness, such as the Cleveland Adolescent Sleepiness
Questionnaire [53]. Additionally, napping may take place as a way of coping with fatigue,
and so it would have been interesting to incorporate a measure of fatigue, such as the

Flinders Fatigue Scale [54] in our study.
Implications for future research and practice

Given the high proportion of adolescents reporting napping behaviour, we need to better
understand if there are specific disadvantages for adolescents of long daytime napping and
evening napping that may arise in the context of sleep inertia and sleep disruption that
night. Prospective studies would enable an investigation into the direction of effect of
napping and mental health. We currently lack knowledge on whether napping acts as a
coping mechanism for those experiencing anxiety and depression, and how napping may
influence mood. Future research needs to examine a wider range of nap durations, as short
naps may be beneficial whereas longer naps may be associated with adverse outcomes,

potentially following a J-shaped relationship. Qualitative research, co-designed and
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produced with young people with lived experience, could help inform the first step in
planning any intervention work on napping habits. Given that adolescent napping behaviour
may be viewed negatively within households, future research is needed to explore whether
changing the napping habits of frequent long daytime nappers or evening nappers, who
report high levels of anxiety or depression symptoms or low wellbeing, has the potential to

impact on their mood either positively or negatively.

Frequent napping may be an indicator of potential difficulties with mood in adolescents, for
example, anxiety or depression, for those who do not also report sleep problems more than
those who do. In this way, napping may be a marker of low mood. Our findings need to be
further explored in clinical samples. We propose that it could be valuable for clinicians
assessing the mental health of young people to ask about napping habits as well as about
sleep. This study suggests that for young people without sleep problems, specifically those
whose sleep does not indicate probable insomnia, and who report symptoms of anxiety,
depression or low wellbeing, it could be particularly informative to explore whether they are
taking long daytime naps or napping in the evening. Asking about napping habits may

accordingly provide insight into anxiety, depression or low wellbeing.
Conclusion

This study addresses a notable gap in the literature regarding current adolescent napping
patterns. Our findings indicate that more frequent long daytime naps and more frequent
evening naps were each associated with higher levels of sleep problems, anxiety symptoms,
depression symptoms, psychotic-like experiences, and lower wellbeing. Although sleep
guality remained more strongly related to mental health, understanding napping behaviour

has the potential to complement strategies for intervention. Notably, those with sleep
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outside the cutoff for insomnia, rather than with probable insomnia, had stronger napping
associations with symptoms of anxiety and depression, and low wellbeing. For researchers
and clinicians, asking about timing and duration of napping habits, as well as sleep, may

provide clinically meaningful insights/contexts into assessment and care.
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Table 1. Sample characteristics for students who provided all predictor variables (napping and SCI-
02)

Provided napping and SCI-02 scores
(n=26,373)

Age (years)
Mean (SD)
Missing
Year group category, n (%)
Year 7-9
Year 10-11
Year 12—-13
Gender, n (%)
Girl
Boy
Gender Diverse
Gender Non-Disclosing
Missing
Long daytime nap (ASHS-r), n (%)
Never
Once in a while
Sometimes
Quite often
Frequently, if not always
Always
Mean (SD)
Evening nap (ASHS-r), n (%)
Never
Once in a while
Sometimes
Quite often
Frequently, if not always
Always
Mean (SD)
Sleep problems (SCI-02)
Mean (SD)
Sleep problems (SCI-02 binary), n (%)
Outside cutoff
Probable insomnia
Anxiety symptoms (RCADS-11)
Mean (SD)
Missing
Depression symptoms (RCADS-11)
Mean (SD)
Missing
Wellbeing (SWEMWABS)
Mean (SD)
Missing

13.8 (1.88)
271 (1.0%)

15542 (58.9%)
7312 (27.7%)
3519 (13.3%)

13241 (50.2%)
11746 (44.5%)
348 (1.3%)
783 (3.0%)
255 (1.0%)

14380 (54.5%)
6551 (24.8%)
2355 (8.9%)
1396 (5.3%)
946 (3.6%)
745 (2.8%)
1.87 (1.27)

17358 (65.8%)
5171 (19.6%)
1890 (7.2%)
932 (3.5%)
592 (2.2%)
430 (1.6%)
1.62 (1.09)

5.59 (2.38)

22534 (85.4)
3839 (14.6)

5.65 (4.80)
2703 (10.2%)

5.10 (4.03)
2724 (10.3%)

22.0 (6.00)
2325 (8.8%)
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Hallucination-like experiences

Mean (SD) 0.86 (1.20)

Missing 7606 (28.8%)
Paranoia (B-CAP)

Mean (SD) 1.46 (2.25)

Missing 7631 (28.9%)

Note. Participants who responded as 18+ were counted as 19 when calculating mean score of age in
years.
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Table 2. Spearman’s rho correlation matrix for variables in sample

1 2 3 4 5 6 7
1. Long daytime nap 1
2. Evening nap .68 1
3. Sleep problems -.28 -.26 1
4. Anxiety symptoms .18 17 -.53 1
5. Depression symptoms .28 .25 -.61 75 1
6. Wellbeing =21 -.19 47 -53 -.62 1
7. Hallucination-like experiences .16 .15 -31 .35 .36 -.28 1
8. Paranoia .16 .15 =35 46 43 -.34 .46

Note. Bonferroni multiple comparison correction across all tests. Sleep problems are coded so a higher
score indicates better sleep. All correlations p <.001.
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Table 3. Multiple regression analyses of long daytime napping, evening napping and sleep problems
as predictors of mental health and wellbeing

B SEB 95% ClI B t R? p

Anxiety symptoms

Model 1 0.05 <.001
Long daytime nap 0.57 0.03 0.50, 0.63 .15 16.64 <.001
Evening nap 0.40 0.04 0.32,0.47 .09 9.99 <.001

Model 2 0.29 <.001
Long daytime nap 0.11 0.03 0.05,0.17 .03 3.77 <.001
Evening nap 0.10 0.03 0.04,0.17 .02 3.02 .003
Sleep problems -1.05 0.01 -1.07,-1.02 -52 -89.71 <.001

Depression symptoms

Model 1 0.09 <.001
Long daytime nap 0.69 0.03 0.64, 0.75 .22 24.70 <.001
Evening nap 0.43 0.03 0.36, 0.49 A1 13.06 <.001

Model 2 0.39 <.001
Long daytime nap 0.27 0.02 0.22,0.31 .08 11.42 <.001
Evening nap 0.15 0.03 0.10,0.21 .04 5.76 <.001
Sleep problems -0.98 0.01 -1.00,-0.96 -.58 -107.82 <.001

Wellbeing

Model 1 0.05 <.001
Long daytime nap -0.71 0.04 -0.79,-0.62 -.15 -16.78 <.001
Evening nap -0.54 0.05 -0.63,-0.44 -10 -10.89 <.001

Model 2 0.23 <.001
Long daytime nap -0.23 0.04 -0.31,-0.16 -.05 -6.04 <.001
Evening nap -0.22 0.04 -0.31,-0.14 -.04 -5.03 <.001
Sleep problems 1.11 0.02 1.08,1.14 44 73.57 <.001

Hallucination-like experiences

Model 1 0.03 <.001
Long daytime nap 0.11 0.01 0.09, 0.13 A1 11.22 <.001
Evening nap 0.08 0.01 0.06,0.11 .07 7.27 <.001

Model 2 0.12 <.001
Long daytime nap 0.04 0.01 0.02, 0.06 .04 4.47 <.001
Evening nap 0.04 0.01 0.02, 0.06 .03 3.42 <.001
Sleep problems -0.16  0.00 -0.16,-0.15 -.31 -42.61 <.001

Paranoia

Model 1 0.04 <.001
Long daytime nap 0.20 0.02 0.17,0.24 A1 10.96 <.001
Evening nap 0.19 0.02 0.15,0.24 .09 9.01 <.001

Model 2 0.14 <.001
Long daytime nap 0.06 0.02 0.02, 0.09 .03 3.36 <.001
Evening nap 0.10 0.02 0.06,0.14 .05 5.04 <.001
Sleep problems -0.32 0.01 -0.34,-031 -.34 -47.58 <.001

Note. B = standardised beta coefficients. Anxiety symptoms, n = 23,670; Depression symptoms, n =
23,649; Wellbeing, n = 24,048; Hallucination-like experiences, n = 18,767; Paranoia, n = 18,742. Sleep
problems are coded so a higher score indicates better sleep. Bonferroni-adjusted significance
threshold a =.002.
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Table 4. Multiple regression analyses of long daytime napping, evening napping and sleep problems
(SCI-02 groups) as predictors of mental health and wellbeing and interaction terms

B SE B 95% ClI t R? p

Anxiety symptoms 17 <.001

Long daytime nap 0.34 0.04 0.27,0.41 9.37 <.001

Evening nap 0.34 0.04 0.26,0.43 7.87 <.001

Sleep problems (probable 5.78 0.15 5.48, 6.08 37.80 <.001

insomnia vs outside cutoff)

Long daytime nap x Sleep -0.06  0.08 -0.20, 0.09 -0.75 453

problems

Evening nap x Sleep problems -0.36 0.08 -0.53,-0.19 -4.22 <.001
Depression symptoms .25 <.001

Long daytime nap 0.52 0.03 0.46,0.58 17.72 <.001

Evening nap 0.39 0.03 0.32,0.46 11.27 <.001

Sleep problems (probable 5.85 0.12 5.61, 6.09 47.94 <.001

insomnia vs outside cutoff)

Long daytime nap x Sleep -0.21 0.06 -0.33, -0.05 -3.48 <.001

problems

Evening nap x Sleep problems -0.36  0.07 -0.49,-0.22  -5.26 <.001
Wellbeing 14 <.001

Long daytime nap -0.56 0.05 -0.65, -0.47 -12.22 <.001

Evening nap -0.44 0.05 -0.55,-0.33 -8.11 <.001

Sleep problems (probable -6.53  0.19 -6.91,-6.16  -33.85 <.001

insomnia vs outside cutoff)

Long daytime nap x Sleep 0.41 0.10 0.22,0.60 4.28 <.001

problems

Evening nap x Sleep problems 0.19 0.11 -0.03, 0.40 1.73 .084
Hallucination-like experiences .08 <.001

Long daytime nap 0.08 0.01 0.06, 0.10 6.99 <.001

Evening nap 0.07 0.01 0.04, 0.09 4.98 <.001

Sleep problems (probable 0.89 0.05 0.80, 0.98 19.64 <.001

insomnia vs outside cutoff)

Long daytime nap x Sleep -0.02  0.02 -0.06, 0.03 -0.79 432

problems

Evening nap x Sleep problems -0.03 0.03 -0.08, 0.02 -1.17 244
Paranoia .10 <.001

Long daytime nap 0.14 0.02 0.10,0.18 6.70 <.001

Evening nap 0.13 0.02 0.08, 0.18 5.45 <.001

Sleep problems (probable 1.81 0.08 1.64,1.97 21.50 <.001

insomnia vs outside cutoff)

Long daytime nap x Sleep -0.08 0.04 -0.16, 0.01 -1.83 .067

problems

Evening nap x Sleep problems 0.03 0.05 -0.06, 0.12 0.62 .539

Note. Reference group for Sleep problems is “Outside cutoff for probable insomnia” (SCI-02 > 3).
Anxiety symptoms, n = 23,670; Depression symptoms, n = 23,649; Wellbeing, n = 24,048;
Hallucination-like experiences, n = 18,767; Paranoia, n = 18,742. Bonferroni-adjusted significance
threshold a = .002.
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