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Usingmedia to unwind after a long day is common, and empirical work shows that media use may aid recov-
ery from stress and strain. This study uses secondary data analysis of bedtime media diaries to examine how
various media types and content-related features may be associated with different recovery outcomes.
Results indicate that intellectually challenging media is negatively associated with relaxation, but this is
not the case for emotionally challenging media. We also see that video games (but not television or social
media) are positively associated with psychological detachment. Guilt about media use impedes several
recovery outcomes, and older participants report a greater sense of renewed control after using media at bed-
time. Taken together, this work provides some insight into how different forms of media may aid or impede
recovery outcomes and suggests several avenues for future development.

Public Policy Relevance Statement
People use media in a variety of ways, including as a tool for recovery after stress and strain. This study
examines how different kinds of media can support recovery outcomes (like relaxation), and how guilt
about media use can negatively impact the potential positive effects of use. This helps us better understand
how people use media and which kinds of media may be most useful for self-regulation in daily life.

Keywords: recovery, guilt, media coping, media challenge

The use of media to recover from a stressful or depleting day has
been well-documented (Eden et al., 2020; Reinecke, 2009, 2017;
Reinecke & Eden, 2017b). However, this recovery effect can be
impeded by other factors: ironically, feeling guilty about using
media for recovery negates any recovery effects (Reinecke et al.,
2014). Yet little is known about the nuances of these processes, and
limitedwork has examined how specific features of mediamay impact

its recovery potential. This study uses retrospective media diaries from
both undergraduate students and U.S. adults to test how media
content-related features (e.g., challenge, arousal, and medium) and
psychological and demographic factors (e.g., guilt, multitasking,
and participant age) may influence how media use leads to the four
distinct recovery outcomes of relaxation, detachment, mastery, and
control (Sonnentag & Fritz, 2007; Sonnentag et al., 2008).
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Media Use for Recovery

People across the lifespan spend multiple hours per day (on aver-
age) using screens, from upwards of 7 hr per day for teenagers and
emerging adults (Rideout et al., 2022), and over 4 hr per day for
adults over 65 (Livingston, 2019). Much of that screen time occurs
at the end of the day (Krantz-Kent, 2018) after responsibilities
such as jobs, school, and childcare are finished. One of the more
important functions of this end-of-day media use is as a form of
recovery from taxing experiences and stress (Eden et al., 2020;
Reinecke, 2009, 2017; Reinecke & Eden, 2017b; Reinecke &
Rieger, 2021). The Media Recovery Hypothesis (Eden et al.,
2015, 2018; Reinecke & Eden, 2017a; Reinecke & Rieger, 2021;
Reinecke et al., 2014) suggests that media is often used strategically
to manage stress and recover from cognitive load depletion.
The concept of a recovery experience was originally derived from

work in organizational psychology, to counteract work-related stress
(Sonnentag & Fritz, 2007; Sonnentag et al., 2008, 2017). While not
specific to media use, this approach to recovery experiences allows
for media use to be one of the many ways people will strategically
arrange their environment to recover from stress and depletion
(Reinecke & Meier, 2021). Recovery can take multiple forms,
depending on an individual’s motivations and the context in
which the depletion (and recovery) occurred. Established recovery
outcomes include psychological detachment, relaxation, mastery,
and control (Sonnentag & Fritz, 2007). Psychological detachment
allows individuals to separate themselves from their stressors, men-
tally disengage, and stop thinking about the problem(s). Relaxation,
on the other hand, is a state of low arousal and high positive affect,
obtained through low-demand activities such as meditation and
nature walks. Mastery experiences entail opportunities where new
challenges can be met, in order to provide a sense of competence
and proficiency outside of the stress context. Finally, control is the
sense that one has autonomy and freedom, usually manifested
through the selectivity of competing leisure time options or exerting
influence on one’s environment. All four of these aspects of recovery
are important for reducing fatigue and increasing long-term well-
being and performance (Sonnentag & Fritz, 2007).

Different Media Experiences, Different Recovery
Outcomes

Types of Media

Prior research has established that several types of media can
impact recovery outcomes (Reinecke & Eden, 2017a; Reinecke &
Rieger, 2021). In physiological studies of stress recovery, using
social media after a stress event has been linked to reduced heart
rate and cortisol levels, but this was not the case for reading a mag-
azine (Johnshoy et al., 2020). Although not a primary finding,
Reinecke and Hofmann (2016) also reported that television (TV)
use was positively associated with recovery outcomes while general
internet use was not. In other studies, hedonic media were associated
with recovery outcomes of relaxation and psychological detachment,
while eudaimonic media were linked to experiences of mastery
(Rieger et al., 2014). This body of evidence suggests that not all
media may be equally suitable to supporting recovery outcomes,
and indicates that different types of entertainment may support dif-
ferent facets of recovery.

One critical factor may be the degree of interactivity involved. For
example, virtual reality games have been shown to be more effective
than noninteractive, nonimmersive videos in reducing stress and pro-
viding recovery experiences (Kosa & Johnson-Glenberg, 2024).
Similarly, Reinecke et al. (2011) gave participants a working task
and then randomly assigned them to one of four experimental con-
ditions: playing a video game, watching a recording of video game-
play, an animated video clip, or a no-exposure control. They found
that interactive media (playing the game) was less relaxing than
the no-exposure control group (who did nothing), but gameplay
led to higher mastery and control compared to the video conditions.
This suggests that interactive media may be better suited to support
some types of recovery, particularly mastery and control, but the
demands of interactive play may be detrimental to relaxation.

Taken together, research suggests that different types of media
may be able to support recovery, but there has been limited effort
in comparing different forms of media as predictors of the four
recovery outcomes individually. We therefore wonder, will some
types of media be more strongly associated with these recovery out-
comes in everyday life?

Research Question 1 (RQ1): Do different types of media (social
media, TV/movies, and games) impact the recovery outcomes of
relaxation, detachment, control, and mastery?

Content-Related Features

While channel or type may be an important factor in how media
serve a recovery function, we also examine specific content-related fea-
tures that may be implicated in this process. We understand such fea-
tures as characteristics of the media content that offer potential for
corresponding user reactions. For example, certain types of media con-
tent are considered to be arousing, while others are considered to be
relaxing. Drawing on prior literature, particularly mood management
theory (MMT), we sought to understand howmedia’s levels of arousal
and challenge may impact different recovery outcomes.

Arousal. In media selection research, MMT (Zillmann, 1988)
plays a pivotal role in understanding why individuals choose certain
types of content. According to MMT, people’s media choices
are driven by a constant effort to maintain emotional balance
(Zillmann, 2000). This dynamic suggests a reciprocal relationship
where mood influences media selection, and conversely, the charac-
teristics of chosen media impact the individual’s mood (Zillmann,
1988). One of the four predictors of mood management selections
is its excitatory potential, or arousal (Zillmann, 2000). Prior research
demonstrates that people who are bored are more likely to choose
high-octane content while people who are in a state of agitation are
more likely to choose calming, low-arousal content (Zillmann,
1988) as a means of self-regulation. Consistent with this, we therefore
predict that:

Hypothesis 1a (H1a): Content arousal should be negatively
associated with relaxation.

Yet stress and arousal are distinguishable mood states that are pre-
dicted by different psychological factors and attitudes, most notably
perceptions about one’s ability to cope with the stressor (King et al.,
1983). This suggests that other recovery outcomes, besides relaxa-
tion, may not be as easily met and managed through the media’s
level of arousal alone but also because of the resources available
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to the user (Lang, 2017). The limited capacity model argues that
users allocate their limited attention to content that is motivationally
relevant. When users are low in resources, high-arousal content may
be perceived as more relevant, thus removing the user from focusing
on their current noxious state. At the end of the day, when people are
low in resources, we propose that content high in arousal may be
better able to distract from the existing noxious mood state
(e.g., Zillmann, 1988). Therefore, high-arousal content may be pos-
itively associated with detachment.

Hypothesis 1b (H1b):Content arousal should be positively asso-
ciated with detachment.

Challenge. Media challenge describes the degree to which
media requires the investment of internal resources during consump-
tion. It encompasses a variety of audience and content features,
including message demand, cognitive involvement, and attentional
focus during exposure (Bartsch & Hartmann, 2017). Bartsch and
Hartmann (2017) define two distinct types of challenge: affective
(emotional) and cognitive (intellectual). Affective challenge refers
to any emotional experience that does not maximize pleasurable
mood, including negative affect (e.g., sadness) and intense emotions
(Oliver & Bartsch, 2010). Intellectually challenging media features
complex or ambiguous narratives, such as nonlinear or multistranded
plots, or complex characters and endings (Lewis et al., 2014). Survey
research establishes that intellectual and emotional challenges are
reliably perceived as discrete factors, but they can co-occur. For
example, comedies are seen as low in both types of challenge; trag-
edies and dramas are often seen as high in both; horror/suspense is
emotionally challenging but not intellectually challenging; and doc-
umentaries are intellectually challenging but not emotionally chal-
lenging (Bartsch & Hartmann, 2017).
The degree of challenge that a media event presents to users may be

an important factor in its ability to support different recovery out-
comes. Especially at the end of the day, a media user’s cognitive
capacity and internal resources can be depleted (Sonnentag, 2001),
and people often turn to media as a way to recover from these experi-
ences (Johnson et al., 2021; Kubey & Csikszentmihályi, 1990;
Reinecke et al., 2014). Given the demanding nature of challenging
media, wemight expect that highly challengingmediamay be avoided
during evening hours dedicated to recovery. Some research supports
this perspective, demonstrating that intellectually challenging media
is more likely to be avoided in the evening (Eden et al., 2018).
Yet it seems reasonable that the cognitive demands of challenging

media may be particularly useful when seeking to detach from daily
life. While the emotional and intellectual demands of challenging
content may impede relaxation, these demands may be important
factors in media’s potential to distract them from their current prob-
lems (Zillmann, 1988). Therefore, the degree of challenge provided
by media may align closely with its ability to support psychological
detachment experiences, as highly challenging media may facilitate
psychological separation from daily stressors.
In the recreation/challenge model, Hartmann (2012) proposes that

media must challenge viewers to some degree to promote psycholog-
ical growth (see also Oliver et al., 2012; Zillmann, 2000). This per-
spective therefore suggest that challenging media may be an
important factor in establishing or restoring a media user’s sense
of mastery and control. Indeed, Bowman and Tamborini (2012)
found that increasing a video game player’s level of control (whether

the gamewas played vs. watched) increased a video game’s ability to
alleviate noxious mood states. Taken together, we hypothesize that
content challenge should be positively associated with most subsec-
tions of recovery, with the potential exception of relaxation.

Hypothesis 2 (H2): Content challenge is positively associated
with detachment, mastery, and control.

Research Question 2 (RQ2): Is content challenge associated
with relaxation?

External Factors Affecting Recovery

Prior literature suggests that factors beyond the media itself can
impact its ability to support recovery outcomes. These external fac-
tors can be characteristics of the media users (i.e., developmental or
dispositional factors) or contextual factors (i.e., characteristics of the
social or physical environment; Grady et al., 2022; Valkenburg &
Peter, 2013). Three variables were of particular interest in this
study, given the existing research on how they impact media use
and effects. These were guilt about media use, media multitasking
behaviors, and participant age.

Guilt

Previous research has found that goal conflict (such as needing to
do other activities likework, cleaning, etc. but choosing to use media
instead) can lead to feelings of guilt about media use. This guilt is
associated with reduced media enjoyment and interferes with the
recovery experience (Reinecke & Hofmann, 2016; Reinecke et al.,
2014). There is considerable evidence and advice recommending
that people should not use media before bed (e.g., Cleveland
Clinic, 2022). At bedtime, media use can conflict with getting
enough sleep; where enjoyment of media use leads to prolonged
exposure and sleep displacement (Ellithorpe et al., 2024). Further,
screen-based media use before bedtime has a bad reputation because
the emitted blue light is suspected to have negative effects on sleep
(Silvani et al., 2022). These issues are often discussed in popular
press, and therefore normative factors may contribute to socially
constructed beliefs about how media should (and should not) be
used (Wolfers, 2024) at bedtime, where not adhering to these con-
ventions can lead to feelings of guilt.

Guilt is an emotion encompassing a self-critical evaluation (hav-
ing not lived up to one’s standards or expectations) and attended by
negative affect (Miceli & Castelfranchi, 2018). In media research,
people commonly report feeling guilty about their own media use,
such as when they feel they should stop watching but do not do so
(Granow et al., 2018). The self-criticism inherent to guilt has been
shown to negatively affect recovery outcomes from media use
(Reinecke et al., 2014). Guilt can be considered in light of a depleted
individual’s lower ability to choose what they should do from what
they want to do. For example,Milkman and colleagues have reported
several studies demonstrating that people can easily distinguish
between their desires (wants) and responsibilities or demands
(shoulds) and that when people are stressed, depleted, and lacking
in self-control, they are more likely to opt for wants than shoulds
(Milkman et al., 2008). These effects have been replicated in a
media context, where participants who recalled a stressful and drain-
ing day were more likely towant towatch the fun, “want”media than
serious or intellectual “should” content (Eden et al., 2018). With this
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in mind, self-critical guilt may be the result of media users who feel
they have insufficient resources for what they should be doing, and
opt into media as a wanted release, yet, ironically, the guilt about this
choice impedes any recovery they might experience.
Media’s ability to support any of the four recovery outcomes is

likely to be negatively impacted by guilt. First, psychological
detachment requires people to stop thinking about their stressors
in order to recover (Sonnentag & Fritz, 2007). If someone is experi-
encing guilt about their media use, this likely undermines their abil-
ity to detach. Second, experiencing relaxation includes positive
affect and low arousal (Sonnentag & Fritz, 2007), which may be
more difficult to achievewhen feeling guilty, a state that is associated
with negative valence and high arousal, including activation of the
sympathetic nervous system (Stewart et al., 2023). Third, guilt con-
sumes cognitive resources and emotional energy (Baumeister et al.,
1994). These resources could otherwise be used for engaging in
challenging activities that lead to a sense of competence and profi-
ciency. Therefore, guilt may prevent full engagement in activities
that could lead to mastery experiences. Finally, in terms of control,
guilt may impair individuals’ sense of autonomy and choice, making
it difficult for them to feel in control of their leisure time and recov-
ery activities. Taken together, we therefore expect that:

Hypothesis 3 (H3):Guilt about media usewill negatively impact
all recovery outcomes.

Multitasking

Media multitasking is commonly defined as using two types of
media simultaneously, or using media while engaging in nonmedia
activities (van der Schuur et al., 2015). During multitasking, a media
user’s cognitive resources are divided between two or more tasks.
Studies have shown that although relaxation is a primary motivation
for multitasking (Leung & Zhang, 2016); multitasking reduces
transportation into narratives (Park et al., 2019), which limits emo-
tional responses and negatively impacts enjoyment (Park et al.,
2019). This suggests that splitting attention between multiple tasks
may impede media’s ability to support relaxation and psychological
detachment. However, multitasking during entertainment media use
has been associated with higher levels of perceived self-control
(Xu et al., 2016). Multitasking is a volitional choice to arrange
one’s environment for optimal functioning (Hwang et al., 2014),
and engaging in this behavior may therefore support an individual’s
sense of mastery and control. We therefore expect that multitasking
may disrupt some recovery outcomes but bolster others.

Hypothesis 4 (H4): Multitasking will negatively impact relaxa-
tion and detachment but positively impact mastery and control.

Age

Media preferences change over the lifespan. For example, some
research shows that younger people tend to prefer more positive,
hedonic entertainment when compared to older cohorts (Mares
et al., 2008, 2016). However, other research suggests that younger
adults (18–24) prefer negatively valenced, high-arousal content
compared to an older cohort (65+), while older cohorts prefer pos-
itively valenced media specifically when in a negative mood state
(in line with MMT predictions; Gong et al., 2023). Still, other
research shows that older adults tend to select more meaningful

and challenging content overall (Mares et al., 2008, 2016), and
may also use media as a form of compensation for activities they
are no longer doing (e.g., work, sports, and meeting friends).

Of particular interest to this study is how age may play a role in
media recovery processes. Recent research demonstrates that older
media users are better at optimizing their use, which has a positive
effect on their well-being (Gong et al., 2023; Hofer & Eden, 2020).
This may suggest that as we age we learn to better choose media
that fit our needs in a traditional learned systematic bias model
(Knobloch-Westerwick, 2014). This distinction underscores the pos-
sibility that as individuals age, they become more adept at selecting
media that aligns with their evolving needs andmay be better at select-
ing media that supports their recovery. We therefore predict:

Hypothesis 5 (H5): Age will positively impact mastery and con-
trol but negatively impact relaxation and detachment.

The Current Study

While there has been considerable research examining media use
for recovery, it often examines recovery holistically and unidimen-
sionally, as a single outcome of use. Therefore, our understanding
of how different media features may impact the four distinct recov-
ery outcomes is sparse. This study uses a retrospective survey to
examine the types of media and types of content people report
using at bedtime, and how that media use is associated with the
four types of recovery: psychological detachment, relaxation, mas-
tery, and control. This extends prior work demonstrating how spe-
cific forms of media impact different recovery outcomes, using
real-world night-time use. In particular, seeing how media type,
content-related features, and factors like guilt may combine to
impact the different recovery outcomes will provide a much more
complete understanding of how media use at bedtime may bolster
or hinder recovery outcomes.

Method

These data were initially collected as part of a larger retrospective
study on bedtimemedia use and sleep, with analyses specific to sleep
reported elsewhere (Ellithorpe et al., 2024). In the original data col-
lection, participants were asked to report the most recent time they
used media within 1 hr of falling asleep. This secondary analysis
coded open-ended responses to the specific media content used at
bedtime and examined their relationship to distinct media recovery
outcomes. The inclusion criterion for this secondary analysis was
that the participant named at least one identifiable media content
used at bedtime for coding.

Participants

Participants were recruited from two separate samples; one was a
university student sample (n= 205) and the other was a U.S. general
population adult sample recruited through Prolific (n= 202).
Participants were asked to think back to the most recent time they
used media within an hour of bedtime and to report on that media
use. All participants reported having used media within an hour of
bedtime in the past, with 86% of the student sample and 90% of
the adult sample reporting using media within an hour of bedtime
the previous night. This means that the vast majority of the sample
were reporting on their media use within the past 24 hr. Participants

BEDTIME MEDIA AND RECOVERY 33

A
ll
ri
gh
ts
,i
nc
lu
di
ng

fo
r
te
xt

an
d
da
ta
m
in
in
g,

A
I
tr
ai
ni
ng
,a
nd

si
m
ila
r
te
ch
no
lo
gi
es
,a
re

re
se
rv
ed
.



could name up to three media events that occurred within an hour of
bedtime, as it was possible that it was not only the last media event that
affected both sleep (the focus of the original article) and recovery (the
focus of this article). In the student sample, 65 participants (31.71%)
reported three events, 90 (43.90%) reported two events, and 41
(20.00%) reported one event. In the adult sample, 48 participants
(23.76%) reported three events, 87 (43.07%) reported two events,
and 67 (33.17%) reported one event. For each bedtime media event
listed, participants reported their feelings of guilt, whether they
were multitasking, and their experience of recovery related to that
media event. Overall, 162 participants named at least one piece of
media that could be identified by its channel. For example, if a partic-
ipant said, “watchedHulu,” or “Instagram”we could code the channel
(e.g., TV and social media).

Measures

Media Description

Participants were asked to respond to the open-ended prompt,

Tell us more about the screen media you specifically used within an hour
of falling asleep on that day. This may include multiple kinds of media;
for example, maybe you watched House of the Dragon on television
until 30 minutes before falling asleep and then scrolled TikTok on
your smartphone from 30 minutes to 1 minute before falling asleep.
Even if watching television and scrolling social media happened on
the same device, please consider them to be distinct media use events
for the following questions.

They were also asked for each media event they reported “What
specific content did you use? Include a title if applicable.” It was
the combination of both of these open-ended question types that
was used to ascertain as much specificity as possible about the
media events for coding.
Codebook and Coding Procedures. Open-ended responses of

bedtime media use were coded by a trained undergraduate coder,
who achieved intercoder reliability with a member of the research
team on a randomly selected subset of cases (n= 40, 10% of the
overall sample). Content where a title could be ascertained was
coded for emotional challenge (Gwet’s agreement coefficient
[AC]= 0.77), intellectual challenge (Gwet’s AC= 1.00), and
arousal (Gwet’s AC= 0.75). All three were coded dichotomously
as low (0) or high (1).
Emotional challenge was defined as, “content low in emotional

challenge is emotionally simple and gentle. Content high in emo-
tional challenge is demanding and emotionally intense. Examples
of low emotional challenge included predictable happily ever afters
(e.g., rom coms), low-stakes or calming content (e.g., simple reality
shows), and very simple and obvious good/evil content (e.g., some
superhero shows). Examples of high emotional challenge included
intense negative affect like grief, trauma (e.g., Women Talking),
complex emotional roller coasters (e.g., Get Out), and content
with moral ambiguity or dilemmas. (e.g., Schindler’s List).”
Intellectual challenge was defined as, “content low in intellectual

challenge is “easy” to understand and make sense of. Intellectually
challenging content takes more effort to process and comprehend.
It is complex, with lots of novelty and uncertainty. Examples of
low intellectual challenge included straightforward stories with pre-
dictable endings. Examples of high intellectual challenge included
lots of characters or timelines to keep track of (e.g., Inception),

unclear or ambiguous plot intricacies (e.g.,Knives Out), and cerebral
content. (e.g., hard-hitting documentaries).”

Arousal was defined as, “the extent to which a stimulus is calming
or exciting. Examples of low arousal content included calm/gentle
content (e.g., nature shows,Great British Baking Show), slice-of-life
stories (e.g., sitcoms), and familiar content the participant reports
having seen before. Examples of high arousal content included
intense action movies, violent content, loud, percussive music.”

Measured Variables

Closed-ended survey items were used to examine the four recov-
ery outcomes and the experiential factors of interest. These were
each measured at the media-event level (and therefore repeated if a
participant named more than one media event).

Guilt. The amount of guilt associated with each media event
(Marschall et al., 1994) had five items measured on a scale from
0 (not at all) to 10 (very much; M= 2.18, SD= 2.05, Cronbach’s
α= .98) with items such as “When I used screen media in the
hour before bed, I felt bad about it.”

Multitasking. Participants were asked to report for each media
event, “did you multitask while using this media?” and response
options were, “no, I concentrated only on the media event,” “yes,
with another media event (e.g., scrolling social media on a smart-
phone while watching a film),” and “yes, with another non-media
activity.” Among the coded media events, participants reported no
multitasking 53.7% of the time, while multitasking was with other
media 39.5% of the time, and multitasking included concurrent non-
mediated activities in 6.8% of the time. Multitasking was therefore
collapsed into a binary variable (0= no, 1= yes) for the event-level
analysis here.

Recovery Outcomes. Recovery experience for each event was
measured using the Recovery Experience Questionnaire (Sonnentag
& Fritz, 2007), modified as in previous research (Reinecke et al.,
2011). Sixteen items are measured from 0 (not at all) to 10 (very
much), comprising all four subscales. The four subscales are relax-
ation (M= 8.97, SD= 2.12, Cronbach’s α= .90), detachment
(M= 7.86, SD= 2.39, Cronbach’s α= .76), mastery (M= 4.05,
SD= 2.16, Cronbach’s α= .85), and control (M= 8.17, SD=
2.16, Cronbach’s α= .78).

Results

Analysis Overview

Our primary interest was in the connection between various media
factors and recovery outcomes. Since participants rated the recovery
outcomes associated with each piece of bedtime media they listed,
we conducted analyses at the media-event level. We included a ran-
dom effect at the participant level to account for the multiple ratings
per participant in a mixed-effects model (as random intercepts).
Analysis was run in Statistical Package for the Social Sciences and
reporting is consistent with Linear Mixed Models’ best practices
(Meteyard & Davies, 2020).

Descriptives

There were 555 media units that included at least some codable
features. For example, “watching Hulu” could be coded as TV/
film for media type, but not codable for content features. Overall,
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participants reported more social media use (n= 388) than TV/mov-
ies (n= 143) or video games (n= 24) at bedtime. Of these, 169 units
mentioned a specific title (New Girl, Candycrush, or Call of Duty)
that could be coded for content features like challenge and arousal.
Notably, there were also a few instances where participants wrote
the title of a genre (e.g., sitcoms and horror movie) rather than the
title of a specific program. We coded these units for challenge and
arousal based on prior research (Bartsch & Hartmann, 2017), result-
ing in 192 media units with content features coded.
Considering the demographic differences of the online panel and

student sample, we examined the media reported by these two differ-
ent subsamples. A 3× 2 chi-square test examined the prevalence of
the media types (social media, TV/film, and games) in the two sam-
ples. The student sample was more likely to report using social
media at bedtime than the adult sample (adjusted residual= 3.6,
χ2= 19.63, p, .001), but no differences in games or TV/film use.
We first examined the mean recovery outcomes for the different

types of media (TV, socials, and games) and content features (arousal
and both types of challenge). Since thereweremultiple ratings per par-
ticipant these cannot be considered independent, and traditional null
hypothesis test assumptions are not met. However, the pattern of
means and confidence intervals (CIs) reveals a few notable things
(Tables 1 and 2). First, mastery experiences are much lower overall
than the other recovery outcomes. Second, 95%CIs suggest that relax-
ation and mastery outcomes vary between TV/film and social media
use at bedtime (there were so few games reported that these CIs are
especially wide). However, we would caution against overinterpreta-
tion here. Finally, participants primarily reported using low arousal
and low challenge content at bedtime, with relatively few instances
of high arousal and challenge content being reported.

Mixed Model Effects

Although these descriptive findings paint a general picture of bed-
time media use and recovery, we were also interested in how these
features combined to impact recovery outcomes. To test this, we
ran four separate mixed-effect linear regressions in a step-wise fash-
ion. First, we examined how age, guilt, and multitasking predicted
each recovery outcome.1 We then added in the content features

(arousal, challenge, and media type) to see how media-related fea-
tures improved model fit and variance explained. Since these are
the primary variables of interest in this study, adding them in the sec-
ond stage allows us to more readily examine how model fit and
explanatory power improves with their inclusion.

This step-wise approach revealed intriguing relationships between
both guilt and multitasking and recovery outcomes. In the first step
of the model, multitasking was negatively related to relaxation
(B=−0.45, p= .04, 95% CI [−0.92, −0.01]) and guilt was posi-
tively related to mastery (B= 0.16, p= .03, 95% CI [0.02, 0.31]).
However, these effects fell out of significance when media
types and content features were included. By contrast, there was
no significant relationship between guilt and detachment in Step 1,
but guilt was negatively associated with detachment once content
and media features were included (see Table 2). This suggests that
research on guilt and multitasking effects may need to account for
the type of media andmedia content features to fully parse the effects
of interest.

Notably, in all models, adding the content andmedia features signif-
icantly improved fit. For example, when predicting relaxation Akaike
information criterion (AIC; a smaller-is-better index) went from
1,629.99 in model one, and then dropped to 433.33 when media
types and content features were added. The final models are reported
below and in Table 2. For additional information on these step-wise
models and coefficients, see the additional online materials on the
Open Science Framework page at https://osf.io/k562j (Grady, 2025).

The final models examined how media types (TV/movies, social,
and games) and content features (arousal and challenge) impacted
the four recovery outcomes. Media types were indicator-coded
with TV/film as the baseline. First, content high in intellectual chal-
lenge (B=−0.84, p= .04) and guilt about media use (B=−0.45,
p, .001) were both negative predictors of relaxation. Arousal, emo-
tional challenge, multitasking behaviors, and media type had no dis-
cernable effect on relaxation.

Table 1
Recovery Outcomes by Content Type

Dependent variables:
Recovery outcomes

TV/film, n= 142 Social media, n= 384 Video games, n= 24

M SD 95% CI M SD 95% CI M SD 95% CI

Detachment 8.03 2.26 [7.61, 8.42] 7.68 2.31 [7.46, 7.91] 8.7 1.92 [7.97, 9.54]
Relaxation 9.37 1.76 [9.07, 9.65] 8.68 2.00 [8.47, 8.89] 8.45 2.34 [7.53, 9.40]
Mastery 3.54 2.3 [3.17, 3.91] 4.49 2.53 [4.22, 4.74] 5.13 3.04 [4.06, 4.46]
Control 8.26 2.00 [7.91, 8.58] 7.77 2.25 [7.55, 8.00] 8.47 2.05 [7.75, 8.11]

Dependent variables:
Recovery outcomes

Arousal Intellectual challenge Emotional challenge

Low, n= 130 High, n= 59 Low, n= 131 High, n= 59 Low, n= 119 High, n= 73

M SD M SD M SD M SD M SD M SD

Detachment 7.89 2.26 8.62 1.89 8.07 2.21 8.22 2.09 7.95 2.30 8.39 1.87
Relaxation 9.27 1.77 9.29 1.93 9.43 1.70 8.92 2.00 9.31 1.82 9.18 1.80
Mastery 3.84 2.49 3.78 2.58 3.68 2.42 4.12 2.67 3.84 2.46 3.83 2.59
Control 8.24 1.99 8.23 2.10 8.22 2.09 8.25 1.84 8.24 2.04 8.20 1.95

Note. 95% CIs based on 1,000 bootstraps. Arousal and challenge could only be coded for titles, genres, and specific content named and not for generic
responses like “TikTok” or “Netflix.” TV= television; CI= confidence interval.

1 Although H5 predicted age as a moderating factor, the coded data were
underpowered to examine this effect, so the main effects of age are reported
in the regressions.
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The outcome of detachment was also negatively predicted by guilt
(B=−0.30, p= .046), while video gameplay was more positively
associated with detachment (B= 1.17, p= .04); over and above
othermedia types, and evenwhen controlling for challenge and arousal.
When examining sense of control, guilt was once again negatively

associated with recovery (B=−0.22, p= .04), but participant age
was positively associated with bedtime media use restoring a sense
of control (B= 0.05, p, .001). No media types or features had any

effect on control, and no effects were observed on the outcome of
mastery.

Although statistics like AIC and Bayesian information criterion
(BIC) cannot be treated as absolute markers of goodness-of-fit in
these models, their role as lower-is-better indices can still be infor-
mative: comparing across recovery outcomes, the relaxation and
control models show a better fit to the data than the detachment mod-
els, which fits better than the mastery model.

Table 2
Mixed Effects Models Predicting the Four Recovery Outcomes

Fixed effect B SE p CI Model statistics

Relaxation
Age 0.00 0.02 .85 −0.03 0.03 AIC 433.3
Arousal 0.10 0.37 .79 −0.66 0.86 BIC 438.6
Intel challenge −−−−−0.84 0.40 .04 −−−−−1.65 −−−−−0.03 Pseudo R2 marginal 0.15
Emo challenge 0.62 0.43 .16 −0.26 1.50 Pseudo R2 conditional 0.94
Social media 0.22 0.28 .38 −0.56 1.00
Games 0.25 0.28 .38 −0.33 0.83
Guilt −−−−−0.45 0.10 ,.001 −−−−−0.65 −−−−−0.25
Multitasking −0.09 0.27 .73 −0.64 0.45
Random effects
Participant 3.12 0.52 ,.001 2.26 4.32
Residual 0.25 0.11 .02 0.11 0.57

Detachment
Age −0.03 0.02 .19 −0.06 0.01 AIC 495.1
Arousal 0.91 0.64 .16 −0.37 2.19 BIC 500.3
Intel challenge −0.70 0.66 .29 −0.20 0.61 Pseudo R2 marginal 0.10
Emo challenge 0.65 0.75 .40 −0.86 2.15 Pseudo R2 conditional 0.71
Social media −0.37 0.62 .55 0.11 2.23
Games 1.17 0.53 .03 0.11 2.23
Guilt −−−−−0.31 0.14 .03 −−−−−0.58 −−−−−0.03
Multitasking 0.17 0.43 .7 −0.69 1.02
Random effects
Participant 3.45 1.05 ,.001 1.91 6.23
Residual 1.65 0.70 .02 0.72 3.78

Mastery
Age 0.00 0.02 .89 −0.04 0.04 AIC 524.5
Arousal 0.80 0.80 .3 −0.73 2.32 BIC 529.8
Intel challenge 0.70 0.79 .38 −0.86 2.52 Pseudo R2 marginal 0.09
Emo challenge −0.97 0.91 .29 −2.77 0.84 Pseudo R2 conditional 0.42
Social media 1.03 0.73 .16 −0.43 2.45
Games 1.39 0.66 .04 0.07 2.70
Guilt 0.14 0.16 .92 −0.17 0.46
Multitasking −0.13 0.51 .80 −1.13 0.88
Random effects
Participant 2.28 1.32 .09 0.79 7.11
Residual 4.03 1.25 .001 2.19 7.41

Control
Age 0.05 0.01 ,.001 0.03 0.08 AIC 437.6
Arousal 0.48 0.50 .34 −0.52 1.47 BIC 442.8
Intel challenge 0.28 0.51 .59 −0.74 1.30 Pseudo R2 marginal 0.19
Emo challenge −0.93 0.59 .12 −2.1 0.25 Pseudo R2 conditional 0.60
Social media −0.13 0.48 .80 −1.08 0.83
Games 0.27 0.42 .53 −0.58 1.11
Guilt −−−−−0.22 0.11 .04 −−−−−0.43 −−−−−0.01
Multitasking 0.21 0.33 .53 −0.45 0.87
Random effects
Participant 1.42 0.65 .03 0.58 3.50
Residual 1.38 0.54 .01 0.64 2.97

Note. Coefficients are unstandardized and 95% CIs are used. Bolded text denotes statistically significant coefficients at p, .05. Media type was
indicator-coded for social media and video games, with TV/film as the baseline. AIC and BIC are in smaller-is-better form (see the additional online
materials on the Open Science Framework page at https://osf.io/k562j for earlier steps in the model for comparison). Equation entered as (Recovery)=
age+ guilt+multitaskingYN+ arousal+ intellectualchal+ emotionalchal+ socialmediaYN+ gamesYN, w/random effect of participant included to
account for multiple responses per participant. CI= confidence interval; AIC=Akaike information criterion; BIC=Bayesian information criterion; Intel
challenge= intellectual challenge; Emo challenge= emotional challenge; TV= television.
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Taken together, this suggests that a sense of guilt about media use
can negatively impact several forms of recovery, age is particularly
associated with an increased sense of control through media use, and
multitasking was not shown to have any effect. Interestingly, content
features and media types seem to only impact some forms of recov-
ery and not others. These findings provide partial support for H3
(guilt) but no support for H1 (arousal), H2 (the positive impact of
challenge), or H4 (multitasking). Findings did, however, shed
some light on RQ1 (media type effects), RQ2 (the role of challenge
in relaxation), and the effect of age (H5) on recovery. This provides
further evidence that media features and processes differentially
impact the various recovery outcomes.

Discussion

Our findings contribute to the growing body of evidence explaining
how media use can support recovery outcomes (Reinecke & Rieger,
2021). In particular, we demonstrate how using different forms of
media at bedtime can influence distinct recovery outcomes of detach-
ment, relaxation, and control. Mixed model analysis shows that some
external factors, like guilt, impact a range of recovery outcomes, while
others, like age, only influence certain recovery outcomes.
When we examine the types of media and content features

selected at bedtime, we see that content arousal had no effect on
any recovery outcome, while intellectual challenging content was
negatively associated with relaxation, and video gameplay was pos-
itively associated with psychological detachment. Taken together,
these findings help distinguish how various forms of media use at
bedtime may impact recovery in different ways. To close, we con-
sider the theoretical and practical implications of these findings to
inform future studies.

Influences of Media and Content-Related Characteristics
on Recovery

In this study, relaxation was impeded by intellectually challenging
media, yet this was not the case for emotionally challenging or high-
arousal content. This suggests that the cognitive demands of intellec-
tually challenging media may be ill-suited to users seeking a chance
to unwind after a long day in a way that complex and intense emo-
tions are not. This differentiation underlines the importance of con-
sidering intellectual and emotional demands as unique sources of
depletion and strain, and distinct components by which media
may be selected or avoided with recovery goals in mind.
Relatedly, we see that video games were positively associated

with psychological detachment more so than TV/film or social
media. Prior literature has suggested that interactivity may be a
key component of media’s recovery capacity (Reinecke et al.,
2011), as the additional demands being placed on users may be crit-
ical to their intervention potential (Bowman & Tamborini, 2012,
2015). Yet if interactivity was the mechanism of this process, we
might have expected social media to also impact detachment. It is
possible the social media respondents were primarily lurking
(Hong et al., 2023) rather than interacting with others, which may
account for this effect. It is also possible that the presence of real
social others in online networks continued to remind people of
their daily lives and stressors in ways that immersion in a game
did not. Our data did not allow us to code for social versus solo gam-
ing or lurking versus posting in ways that might help distinguish

these effects, but future studies may want to consider affordance-
level features and behaviors rather than gross-level media types as
were coded here to probe the relationship between challenge, inter-
activity, absorption, and recovery via detachment further.

Additional work would also help examine potential interactions
which our study was too underpowered to explore. Although the
mixed effect model shows the value of video gameplay on detach-
ment when controlling for content features like challenges, we won-
der if these aspects of media may actually interact in important ways.
It seems reasonable to assume that if gameplay provides sufficient
demands to provide a sense of psychological detachment and is
known to intervene in negative moods, it seems possible that
games that are intellectually and/or emotionally challenging may
be particularly suited to this goal in a way that simple games may
not be. Larger samples would be needed to examine these potential
interactive effects of media type and content features on detachment
and other recovery outcomes, but this work could add additional
nuance to the findings reported here.

Influences of External Factors on Relaxation

Our results corroborate previous research demonstrating that guilt
about media use negatively impacts its recovery potential (Reinecke
et al., 2014). Notably, we observe this effect on the recovery outcomes
of relaxation, detachment, and sense of control but not mastery. Guilt
about media use, especially during or immediately after use might be
considered a meta-cognition (Norman, 2020), given that it represents
thoughts and feelings about a current behavior. In this way, it seems
reasonable that these intervening negative thoughts and feelings
about one’s media use would interrupt media’s ability to provide dis-
traction or relaxation. Ironically, especially depleted individuals who
opt for types of media that they want to use rather than they should use
experience guilt, which then negatively impacts the recovery that
would be provided by the media use (Eden et al., 2018).

While we did not find any impact of multitasking on recovery, it
may be that multitasking leads to feelings of guilt. Indeed, previous
research has shown that multitasking is associated with stress when
media users get distracted from an important task (Xu et al., 2016).
In our context, when media users seek to relax before going to bed,
multitasking could interfere with this goal. For example, someone
might watch a movie or read a book to calm down but find them-
selves distracted by notifications on their phone. The fact that one
did not manage to focus on the relaxing activity could then lead to
guilt. Future research should therefore also consider the indirect
effects of media multitasking on recovery and explore how the
type of additional activity undertaken during multitasking (work,
school, or leisure) may influence this.

Although we expected participant age to impact all recovery out-
comes, it only significantly impacted media users’ restored sense of
control from media use. This suggests that individuals may learn
their preferred and most successful self-regulation strategies through
media (Knobloch-Westerwick, 2014) as people better optimize their
time with media as they age (Hofer & Eden, 2020). It is interesting
this age effect is only found for control and not the other recovery
outcomes, however. If optimizing media is indeed a learned skill,
we might expect all recovery outcomes to improve with age.
Given that we only observe this effect for control, we must wonder
whether learning self-control through media is systematically differ-
ent than learning to relax, detach, or gain mastery with media, where
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age has no effect. Future work might consider examining what spe-
cific goals media users have for their bedtime use, how these relate to
media’s recovery potential, and if age has a strengthening/weaken-
ing effect on how media type or guilt impacts recovery. Although
prior work provides ample support for the idea that people are
strained at the end of the day and seek opportunities for recovery
(Sonnentag & Fritz, 2007; Sonnentag et al., 2008, 2017), study
designs that explicitly capture bedtime use motives and their rela-
tionship to recovery outcomes may help shed light on the nuances
of this age effect more clearly.
Altogether, these findings contribute to our understanding of

media use and recovery in several ways. First, this study highlights
that each recovery outcome is associated with different patterns of
media use. This distinction highlights the need for a differentiated
approach when considering how various media features may be
used for recovery. Second, the impact of guilt on recovery highlights
that self-directed thoughts and feelings about media use can play an
important role in media’s effects, particularly recovery outcomes.
This has implications for how individuals approach media use for
recovery, emphasizing the importance of reconciling one’s media
habits with personal values and priorities to mitigate guilt and
enhance the potential for media use to support recovery and repair
from stress and strain.

Limitations and Future Research

Several limitations are worth noting. First, these data were
collected as part of a larger study on bedtime media use (see
Ellithorpe et al., 2024). The secondary analysis reported here was
limited, both by what could be gleaned from the open-ended
responses, and the number of usable responses we could include.
Although the initial surveys included over 400 participants, only
192 media units could be coded for the features investigated here.
Participants could also report multiple media events which limited
how we could make comparisons across media types and content
features. This design’s limited statistical power and analyses suggest
that our findings should be interpreted with caution. Future studies
should use larger samples and independent measures of media
types and content features to replicate these findings and probe
their relationships to recovery outcomes in more targeted ways.
Wewould also encourage examination of media use at other times

of the day. Understanding bedtime media use and its effects is useful
for both theoretical and practical reasons, but future research should
examine how media use relates to recovery outcomes across daily
life. For example, we see guilt impedes recovery outcomes like relax-
ation (95% CI [−0.65, −0.25]), but this effect may be particularly
acute for the hours before bed, since bedtime use is often discour-
aged (e.g., Cleveland Clinic, 2022). However, it is heartening to
note that because the information gleaned in these media diaries
was unprompted, they do accurately reflect media use in everyday
life in informative ways.
Second, the study design was a cross-sectional self-report, mean-

ing that we measured participant’s perceived recovery from media
use. It is possible, for example, that remembered recovery could
have been influenced by participants’ beliefs about the media they
used or could have affected their recall of media. For example, par-
ticipants may report more relaxation after reading a book than after
scrolling through social media because they believe that reading pro-
vides relaxation. While this is common in recovery research

(Sonnentag & Fritz, 2007), alternative measures that can get at the
behavioral or physiological indicators of recovery (e.g., heart rate
variability), would help further this line of work. Finally, the
study asked participants only about the most recent night in which
they used media before going to bed (for most participants it was
the night before they took the survey). There is some evidence that
recovery experiences can accumulate over time, and as such a single
night’s data might not be sufficient to detect these longitudinal
effects (Sonnentag &Geurts, 2009). Future research should consider
measuring multiple days or even longer periods in order to account
for this possibility. However, we would note that the observed
effects were possible in only a single night of media use, suggesting
that using the right media use to meet one’s recovery outcomes may
have a relatively immediate effect.

Conclusion

Overall, our results offer valuable insights into the complex
dynamics between media use and recovery experiences, highlighting
the multifaceted nature of recovery and the varying roles that differ-
ent media content and user perceptions play in this process. The find-
ings highlight the need to account for various media features and
psychological states in understanding media’s recovery effects.
For instance, individuals seeking detachment and a mental break
from daily stressors might find more benefit in engaging with
video games, which offer an interactive experience, compared to rel-
atively passive consumption of intellectually challenging TV con-
tent. By tailoring media consumption in a way that maximizes its
recovery potential while minimizing adverse effects, we can better
utilize media as a tool for stress relief and psychological well-being.
These insights pave the way for further research into optimizing
media use for recovery and addressing the psychological factors,
such as guilt, that may inhibit the recovery benefits of media.
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