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This paper aims to investigate how social pressure to be available—a situational demand arising during
messenger use—affects users’ well-/ill-being. Referring to the Integrative Model of Mobile Media Use and Need
Experiences, it focuses on specific mechanisms underlying this relationship: First, the mediating role of need
experiences (i.e., satisfying versus frustrating users’ autonomy, competence, and relatedness) in linking social
pressure to well-/ill-being; second, the moderating role of salutogenic traits (i.e., mindfulness, self-control,
meaning in life, and sense of coherence) on the interplay between social pressure and need experiences, and
between need experiences and well-/ill-being. These mechanisms were tested in a series of four pre-registered

vignette experiments (N7 = 265, No = 297, N3 = 193, N4 = 162; convenience samples). Across all experi-
ments, the model’s mediation paths became particularly evident for autonomy and competence, but not for
relatedness. However, the expected moderation effects of the respective traits were hardly supported.

1. Introduction

In the last few years, there has been much discussion about how the
use of mobile media affects individuals’ well-/ill-being. As news
coverage on this topic shows, the social debate often focuses on negative
consequences such as addictions or depression (e.g., Wallace-Wells,
2024; Waters, 2021). Research has also often looked at pathogenic
stressors associated with the use of mobile media, such as interruptive
smartphone notifications, social pressure to be available to others, or
problematic usage patterns leading to adverse effects on well-/ill-being
(e.g., Elhai et al., 2021; Van Gaeveren et al., 2024; Wolfers & Karsay,
2024). Nevertheless, meta-reviews suggest that, overall, the relationship
between computer-mediated communication and well-/ill-being is small
and heterogeneous: There is evidence for negative correlations (e.g., for
time spent online), but also for non-significant and positive (e.g., for
phone calls) correlations (Godard & Holtzman, 2023; High et al., 2023;
Meier & Reinecke, 2021).

In light of the heterogeneous findings, it becomes increasingly
important to understand how and when mobile media use is related to
well-/ill-being (High et al., 2023). Current theoretical models of this

relationship recognize that ambivalent effects occur and that these arise
from an interplay of situational and person-related factors (Schneider
et al., 2022; Vanden Abeele, 2021). Applying the Integrative Model of
Mobile Media Use and Need Experiences (IM’UNE; see Fig. 1) by
Schneider et al. (2022), the present manuscript aims to explain how (i.e.,
through which mechanisms) and when (i.e., for whom) social pressure to
be available affects users’ well-/ill-being in the context of instant
messenger use. Social pressure to be available can be conceived as a
situational or internalized increased expectation of maintaining more or
less close connections through mobile media (e.g., Hall, 2017; Hall &
Baym, 2012; Ling, 2016). This definition captures both state- and
trait-like aspects of social pressure to be available. Whereas the latter
refers to more stable processes (e.g., internalized availability norms), the
present manuscript focuses on the former, that is, situational pressure
arising from specific demands. For example, when a mobile device sig-
nals an incoming call or an unread message, users may feel demanded to
respond immediately and to be available to others to avoid negative
consequences (e.g., Hall, 2017). Instead of conceptualizing this specific
demand as pathogenic per se, we argue that positive or negative effects
can arise depending on appraisal processes and individual resources.
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Regarding the “how,” Schneider et al. (2022) point to the mediating role
of situational experiences of need satisfaction and frustration during
mobile media use. To answer the question of “when” mobile media
demands do not have negative effects, the authors claim that three
possible salutogenic (i.e., health-promoting) traits—mindfulness,
self-control, and meaning in life—are related to individuals’ sense of
coherence (SOC) and improve coping processes. SOC is the essential
construct of the salutogenic approach and refers to a global orientation
of individuals to understand life as comprehensible, manageable, and
meaningful (Antonovsky, 1987, 1996).

This paper aims to investigate how the appraisal processes and in-
dividual resources described above affect the relationship between so-
cial pressure to be available and users’ well-/ill-being. This not only
represents an important step towards clarifying the heterogeneous
findings described above, but is also among the first to empirically test
the IMSUNE. We have conducted five empirical studies: Our pilot
study—see Online Appendix A—tests the extent to which mindfulness,
self-control, and meaning in life are empirically related to specific SOC
facets.! The manuscript focuses on four pre-registered online experi-
ments investigating the effects of availability pressure as a situational
demand arising during messenger use on users’ well-/ill-being (i.e.,
affect, vitality, and stress). Conducted as conceptual replications, these
experiments test the role of need satisfaction and frustration as medi-
ating mechanisms across different samples and time points, thereby
providing a robustness check of the proposed pathways. In each exper-
iment, a different trait—mindfulness, self-control, meaning in life, or
SOC—served as a boundary condition moderating the indirect effects
specified above. We chose the context of instant messaging apps as they
represent the most popular and frequently used type of mobile
communication (e.g., Vorderer et al., 2016; We Are Social, & Hootsuite,
2024) and are often associated with ambiguous effects on well-/ill-being
(e.g., Halfmann et al., 2021). Following open science guidelines, each
study’s material (i.e., pre-registration, dataset, experimental stimuli,
codebook, R markdown, and additional analyses) can be found on OSF
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(https://osf.io/u93yv/).
2. Theoretical background

2.1. How does social pressure to be available influence individuals’ well-/
ill-being?

As outlined above, the present manuscript applies the IM>UNE to one
specific demand associated with mobile media use: Social pressure to be
available, defined as the perceived obligation to respond quickly to
incoming calls or messages and to regularly check the smartphone for
potentially incoming notifications (Bayer et al., 2016; Hall, 2017). This
represents a demand as it challenges users in several ways: On the one
hand, giving in to social pressure can lead to perceptions of self-control
failure (Halfmann et al., 2021), goal conflict (Halfmann et al., 2024),
and interruptions in ongoing tasks (Elhai et al., 2021; Meier, 2021).
Violating the availability norm by not using the smartphone can also
trigger negative emotions, such as guilt, as well (Halfmann et al., 2025).
On the other hand, giving in to social pressure can provide a sense of
social support (e.g., Utz, 2020) and belonging (e.g., Hall et al., 2023).

Given the ambivalent role of social pressure to be available, it can be
linked to both well-being (i.e., optimal functioning) and ill-being (i.e.,
malfunctioning). This aligns with recent two-continua models (Meier &
Reinecke, 2021), conceptualizing these aspects of mental health as two
distinct psychological constructs. Thus, the present manuscript differ-
entiates between specific indicators linked to each dimension: As in-
dicators for well-being, we specified affect (i.e., moods and emotions
representing individuals’ evaluation of specific events; Diener et al.,
1999) and vitality (i.e., the experience of possessing energy and alive-
ness; Ryan & Frederick, 1997). Concerning ill-being, we focused on in-
dividuals’ levels of stress (i.e., the perceived imbalance between
environmental demands and individual abilities; Elo et al., 2003).
Importantly, these three well-/ill-being indicators have been frequently
used in previous research addressing the psychological consequences of
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Fig. 1. Adapted version of the Integrative Model of Mobile Media Use and Need Experiences (IM>UNE; Schneider et al., 2022).

1 Although specific SOC facets (i.e., comprehensibility, manageability, and
meaningfulness) are conceptually related to broader salutogenic traits (i.e.,
mindfulness, self-control, and meaning in life), their empirical associations
have not been examined to date. Additional details on the conceptual overlap
between the salutogenic traits and the SOC facets, as well as the pilot study's
methods and findings, are reported in Online Appendix A.

mobile media use (e.g., Halfmann & Rieger, 2019; Reinecke et al.,
2017).

2.2. Need experiences as an explanation of how social pressure influences
well-/ill-being

To explain how social pressure to be available affects messenger
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users’ well-/ill-being, the IMPUNE conceptualizes specific need experi-
ences (i.e., the satisfaction versus frustration of psychological needs) as
mediating variables (Schneider et al., 2022; see Fig. 1, A1 & A2).
Drawing on self-determination theory (Ryan & Deci, 2017), Van-
steenkiste et al. (2020) described these need experiences as follows:
Satisfying the need for autonomy, which refers to the experience of
willingness and volition, provides a sense of integrity in terms of
authentic actions, thoughts, and feelings. In contrast, its frustration in-
volves feelings of being pushed in an unwanted direction. The need for
competence—defined as the experience of mastery and effectiveness—is
satisfied when being able to use and extend personal skills. When being
frustrated, individuals experience failure, ineffectiveness, or even
helplessness. The need for relatedness refers to experiences of interper-
sonal care and bonding. Whereas its satisfaction is characterized by
feelings of connection to significant others, its frustration involves
feeling socially excluded. As satisfying versus frustrating these needs are
conceptualized as qualitatively different experiences, they are assumed
to produce variations in individuals’ well-/ill-being: Whereas need
satisfaction explains the positive state of well-being, need frus-
tration—more so than the mere lack of need satisfaction—leads to
ill-being (Martela & Sheldon, 2019; Vansteenkiste & Ryan, 2013).

However, research testing these associations in the context of mobile
media use is limited. Concerning the Al path shown in Fig. 1, there is
sporadic evidence that giving in to social pressure to be available can
help individuals sustain important relationships, which increases relat-
edness satisfaction (Hall & Baym, 2012; Li & Chan, 2024; Reinecke
et al., 2014). In contrast, receiving only a limited number of messa-
ges—comparable to perceiving less social pressure to be available—has
been found to frustrate users’ need for relatedness (Lutz, 2023). How-
ever, as social pressure directs users’ attention away from their primary
activities (Vanden Abeele, 2021), it can also decrease autonomy and
competence satisfaction (Halfmann & Rieger, 2019; Hall, 2017). Across
two studies, social pressure has been positively associated with the
frustration of these two needs (Lutz et al., 2025). In light of these find-
ings, we formulated the following hypotheses concerning the effects of
social pressure to be available on need experiences:

@ H1: High social pressure to be available satisfies the needs for (a)
autonomy and (b) competence less, but (c) the need for relatedness
more than low social pressure to be available.

@ H2: High social pressure to be available frustrates the needs for (a)
autonomy and (b) competence more, but (c) the need for relatedness
less than low social pressure to be available.

Concerning the A2 path in Fig. 1, previous research connected media
users’ need experiences with several indicators of well-/ill-being. For
instance, need satisfaction was associated with greater life satisfaction,
but less depression, anxiety, and stress (e.g., Bauer et al., 2017; Grieve
et al., 2013; Meier, 2018). In contrast, need frustration was positively
related to social media users’ anxiety and depression, but negatively
related to their life satisfaction and vitality (van de Casteele et al., 2024).
Transferring these findings to the context of messenger use, we assume:

@ Satisfying the needs for (a) autonomy, (b) competence, and (c)
relatedness is positively related to messenger users’ (H3) affect and
(H4) vitality, but negatively related to (H5) stress.

@ Frustrating the needs for (a) autonomy, (b) competence, and (c)
relatedness is negatively related to messenger users’ (H6) affect and
(H7) vitality, but positively related to (H8) stress.

However, to our best knowledge, the mediating role of both satis-
fying and frustrating these needs in the interplay of mobile media use
and well-/ill-being was only investigated by Lutz et al. (2025). In line
with the IMPUNE (Schneider et al., 2022), the authors found that
availability pressure was indirectly related to affect, vitality, and
stress—at least via specific need experiences. Thus, addressing the
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indirect relationships, we hypothesized:

@ Satisfying the needs for (a) autonomy, (b) competence, and (c)
relatedness mediates the effect of social pressure to be available on
users’ (H9) affect, (H10) vitality, and (H11) stress.

@ Frustrating the needs for (a) autonomy, (b) competence, and (c)
relatedness mediates the effect of social pressure to be available on
users’ (H12) affect, (H13) vitality, and (H14) stress.

2.3. Salutogenic traits as an explanation of when social pressure
influences well-/ill-being

The IMPUNE further emphasizes the importance of individual
appraisal processes in the relationships described above. More specif-
ically, it specifies under which conditions demands associated with
mobile media use lead to need satisfaction versus frustration (see Fig. 1;
B1), and under which conditions these need experiences result in well-/
ill-being (see Fig. 1; B2). Adopting the concept of SOC (Antonovsky,
1996), the model focuses on three salutogenic traits commonly studied
in mobile media research (for a more detailed explanation, see
Schneider et al., 2019): (1) Mindfulness, defined as the “receptive
attention to and awareness of present events and experience” (Brown
etal., 2007, p. 212); (2) Self-control, describing “the ability to override or
change one’s inner responses, as well as to interrupt undesired behav-
ioral tendencies and refrain from acting on them” (Tangney et al., 2004,
p- 275); and (3) Meaning in life, referring to one’s sense of having a
significant purpose in life and understanding the world around (Park,
2010). One of the model’s key assumptions is that these three traits are
associated with health-promoting evaluation processes in dealing with
demands and (frustrated) need experiences in the context of mobile
media use.

The importance of mindfulness (Bauer et al.,, 2017; Char-
oensukmongkol, 2016; Hefner & Freytag, 2024), self-control (Halfmann
& Rieger, 2019; Hofmann et al., 2017; Panek et al., 2015), and meaning
in life (Rieger & Klimmt, 2019; Trepte & Oliver, 2018) has already been
supported in the context of mobile media use. However, the extent to
which these traits moderate the IMSUNE’s Al and A2 paths has not yet
been examined for all of them. The same applies to the moderating role
of individuals’ SOC. Addressing these research gaps, we formulated
hypotheses concerning the moderating role of users’ salutogenic traits in
the interplay between (see Fig. 1; B1) social pressure to be available and
need experiences (i.e., H15a/b/c/d/e/f) and (see Fig. 1; B2) need ex-
periences and well-/ill-being (i.e., H16a/b/c-H21a/b/c):

@ For users (H15) high in these traits, social pressure to be available
leads to more satisfaction of the needs for (a) autonomy, (b)
competence, and (c) relatedness, but less frustration of the needs for
(d) autonomy, (e) competence, and (f) relatedness.

@ For users high in these traits, less satisfaction of the needs for (a)
autonomy, (b) competence, and (c) relatedness leads to more (H16)
affect and (H17) vitality, but less (H18) stress, compared to those low
in this trait.

@ These salutogenic traits weaken the association between the frus-
tration of the needs for (a) autonomy, (b) competence, and (c)
relatedness and (H19) affect, (H20) vitality, and (H21) stress.

We tested these hypotheses for mindfulness (Study 1), self-control
(Study 2), meaning in life (Study 3), and SOC (Study 4). As these
traits are postulated to moderate the same IMUNE paths, this consistent
numbering facilitates comparing our results across the four studies.

3. Method

3.1. Design and manipulation

In all four experiments, social pressure to be available was
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manipulated on two levels (i.e., low vs. high)—either using screenshots
(S1) or screen videos (S2, S3, S4) of a WhatsApp conversation. These
vignettes were developed by Lutz et al. (2020) and have recently been
successfully used in an experiment investigating effects on need expe-
riences as proposed by the IMPUNE (Lutz et al., 2025). The high- and
low-pressure vignettes differed in (a) the number of missed voice calls,
(b) the urgency of the message, and (c) the sender’s online status (for an
overview, see Table 1). Importantly, by combining a greater number of,
and more urgent, demands with an indicator that the sender was still
waiting for a reply, the high-pressure vignette was designed to create a
perceived obligation to respond quickly and to check the messenger
more frequently to avoid missing anything important. Both of these
factors are key to our definition of social pressure to be available.

The participants were instructed to put themselves in the respective
situation and imagine being the one receiving the messages, while being
engaged in an important task (for the full instructions, see the study-
specific codebooks on OSF). This allowed the incoming messages to be
experienced as interruptions to an ongoing activity, thereby potentially
affecting specific need experiences. Furthermore, this instruction pro-
vided participants with an explanation as to why they had missed calls
and messages.

3.2. Procedure

Using online questionnaires, the experiments were conducted
consecutively, each for one to two weeks (S1: May 2021, S2: November
2022, S3: March/April 2023, S4: October/November 2023). These
questionnaires were structured in the same way: First, participants
provided informed consent and answered specific filter questions
regarding their messenger use. Afterward, the respective salutogenic
traits (S1: mindfulness, S2: self-control, S3: meaning in life, S4: SOC)
were measured. On the following page, the participants were randomly
exposed to either the low- or high-pressure vignette. The next page
contained a manipulation check and—in S2 and S3—an attention check
concerning the vignette. This was followed by several pages assessing
participants’ need experiences and the respective well-/ill-being in-
dicators. Finally, participants provided some demographic information,
answered a suspicion check, and were debriefed. In all studies, estab-
lished ethical standards were met, including voluntary participation,
informed consent, anonymity and data protection, and debriefing.

3.3. Measures

Most of the variables mentioned below—social pressure to be
available, need experiences, and well-/ill-being indicators—were
measured in direct response to the experimental vignette (S1: “when
looking at the chat conversation™; S2-S4: “while watching the video™).
When not specified otherwise, participants responded on a Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree). For each study,
zero-order bivariate correlations between the main variables and their
descriptives are reported in the Online Appendix (see Tables B1, C1, D1,
and E1).

Social Pressure to be Available. To check the success of the
manipulation, either five (e.g., “I had the feeling that the other person

Table 1
Key elements of the experimental vignettes.

Manipulated elements Experimental Condition

Low pressure High pressure

Five (within the
last four minutes)
Hey, please call
me back asap!“

Missed voice call(s) One (five minutes ago)

Received message (time
stamp: 4:35 p.m.)

“Hey, I couldn't reach you earlier.
Just call me back when you got a
minute.”

Last seen today at 4:35 p.m.

Sender's online status Online
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expects me to be available all the time,” McDonald’s ws; = 0.78) or four
(e.g., “I had the feeling that the other person expected me to answer
immediately,” ws2 = 0.89; wgz = 0.87; ws4 = 0.92) items of an adapted
version of the Social Pressure to Use Facebook Scale (Reinecke et al.,
2014) were used.

Need Experiences. In all four experiments, the same single items
assessed participants’ autonomy satisfaction (i.e., “I had the freedom to
do things the way I wanted to”), competence satisfaction (i.e., “I was
successful, even with difficult things”), relatedness satisfaction (i.e., “I
felt close and connected to other people who are important to me”),
autonomy frustration (i.e., “I felt a lot of pressure from others that I
would have preferred to do without”), competence frustration (i.e., “I
felt like I failed at something or wasn't good at something™), and relat-
edness frustration (i.e., “Other people have rejected or excluded me,”
Meier, 2018).

Well-/Ill-Being Indicators. Affect was operationalized in two
different ways: First, using the valence dimension of the Self-Assessment
Manikin (Bradley & Lang, 1994), participants in S1 could choose be-
tween five different smileys representing either unpleasant or pleasant
mood states. Second, using the Scale of Positive and Negative Experience
(SPANE, Diener et al., 2010), participants’ positive (six items, e.g.,
“good,” w2 = 0.93; wg3 = 0.92; ws4 = 0.95) and negative affect (six
items, e.g., “bad,” wgy = 0.87; wg3 = 0.87; wg4 = 0.88) were assessed. As
recommended by Diener et al. (2010), SPANE-B was then calculated,
indicating a balance between the positive and negative sum scores.
Furthermore, Study 3 also comprised the 7-item Vitality Scale (e.g., “I
felt alive,” wg3 = 0.88; Ryan & Frederick, 1997) as a second well-being
indicator. Concerning participants’ ill-being, three experiments used the
10-item Perceived Stress Scale (e.g., “I was upset about things I couldn’t
control,” wsy = 0.86; ws3 = 0.86; g4 = 0.87; Cohen et al., 1983).

Salutogenic Traits. Participants’ salutogenic traits were oper-
ationalized using (1) the 15-item Mindful Awareness and Attention Scale
(e.g., “I rush through activities without being really attentive to them”
[recoded], ws; = 0.80; Brown & Ryan, 2003), (2) the 13-item Brief Self
Control Scale (e.g., “I am good at resisting temptation,” wgy = 0.88;
Maloney et al., 2012), (3) the 5-item presence dimension of the Meaning
in Life Questionnaire (e.g., “I understand my life's meaning,” wss = 0.87;
Steger et al., 2006), and (4) the 10-item Sense of Coherence Scale (e.g.,
“How often do you have very mixed-up feelings and ideas?” [recoded],
wg4 = 0.88; Schumacher, Wilz, & Gunzelmann, 2000). For the latter,
following Grevenstein and Bluemke (2017), the response ranged from 1
(very rarely) to 5 (very frequently).

3.4. Participants

All experiments relied on convenience samples, each collected by
one student assistant using personal networks. Following the pre-
registered criteria, participants (a) not providing informed consent, (b)
not using messenger services, (c) incorrectly answering the attention
check, or (d) correctly guessing the study’s aim were removed from the
dataset. In Study 1, the final set of participants (N = 265) was almost
equally distributed in gender identity (55% female). In Study 2 (N =
297), Study 3 (N = 193), and Study 4 (N = 162), female participants
were (slightly) overrepresented (S2: 62%; S3: 80%; S4: 70%). Across all
four studies, the samples were highly educated, with 39-46% of par-
ticipants holding a general qualification for university entrance, and
around half of the participants being students (S1: 42%; S2: 60%; S3:
47%; S4: 46%). Whereas the majority of participants was relatively
young, the studies’ samples included a wide age range (S1: M = 27.33,
SD =11.47, range = 18-83; S2: M = 27.38, SD = 10.51, range = 18-72;
S3: M = 26.28, SD = 8.49, range = 18-73; S4: M = 30.59, SD = 13.63,
range = 18-73), with some older participants representing outliers at
the upper end of the age distribution.
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4. Results

Data were analyzed using the R packages lavaan (Rosseel, 2012) and
manymome (Cheung & Cheung, 2023) with robust maximum likelihood
estimation, Monte Carlo (MC) simulated 95% CIs (Preacher & Selig,
2012) for the indirect effects in the moderated mediation models, and
significance tests applying an alpha-level of 0.05. These moderated
mediation models each include the experimental condition (low pres-
sure = —0.5 | high pressure = +0.5) as the independent variable, the six
need experiences as mediating variables, the respective salutogenic trait
being investigated in each study as the moderating variable, and the
well-/ill-being indicators as outcome variables.” All tables and an
overview of the (in)significant paths per study can be found in our
Online Appendix. More specifically, it reports the unstandardized direct,
specific indirect, total indirect, and total effects of availability pressure
on well-/ill being indicators mediated by need experiences at average
levels of the respective salutogenic trait (see Tables B2, C2, D2, and E2).
According to Brown (2015), the model fits were good (S1), acceptable
(S2), and excellent (S3, S4)—see fit indices in the tables’ footnotes. The
estimated conditional indirect effects of availability pressure at three
levels (i.e., M-1SD, M, M+1SD) of the respective salutogenic trait are
summarized in Tables B3, C3, D3, and E3, as well as in Fig. 2.

4.1. Study 1

Confirmatory Analyses. In Study 1, the moderating salutogenic
trait of interest was mindfulness. Indicating a successful manipulation,
participants in the low-pressure condition (M = 2.94, SD = 0.92)
perceived less social pressure to be available than those in the high-
pressure condition (M = 3.71, SD = 0.81), t(263) 7.26, p < .001,
Cohen’s d = 0.90. Furthermore, there were significant group differences
for three out of six need experiences: As hypothesized, high pressure led
to less autonomy satisfaction (H1a) and more frustration of the needs for
autonomy (H2a) and competence (H2b) than low pressure. Contrary to
our hypotheses, competence satisfaction, relatedness satisfaction, and
relatedness frustration did not significantly differ per condition. Hence,
H1b/c and H2c were rejected.

In line with H3a/b and H6a, affect was positively related to auton-
omy and competence satisfaction and negatively related to autonomy
frustration. However, contrary to H3c and H6b/c, the relationships be-
tween the remaining need experiences (i.e., relatedness satisfaction,
competence frustration, and relatedness frustration) and affect were not
significant.

As postulated in H12a, we identified a negative indirect effect of
social pressure manipulation on affect via autonomy frustration. Indirect
relationships via autonomy satisfaction, competence satisfaction, relat-
edness satisfaction, competence frustration, and relatedness frustration
were non-significant. Hence, H9a/b/c and H12b/c were rejected.
However, as expected, the total indirect effect of the pressure manipu-
lation on affect was significantly negative.

Trait mindfulness moderated the effect of the social pressure
manipulation on both relatedness satisfaction and frustration. However,
as social pressure significantly increased these two need experiences
only for those with low mindfulness, the pattern was not in line with
H15c/f. Moreover, mindfulness did not significantly moderate the

2 Initially, we pre-registered statistical procedures (i.e., one-sided t-tests and
regression analyses) investigating each path of the IM?UNE separately. These
analyses can be found in the last section of each study's markdown and are
summarized on OSF (see file “Pre-registered analyses™). However, we have now
realized that path analyses are superior to our pre-registered approach as they
simultaneously control for all variables, provide more robust results, and
decrease the familywise error rate. Thus, within the manuscript, we will focus
on this procedure. Following our preregistration protocol, neither did we
exclude age outliers nor did we include age as a control variable in our analyses.
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effects on autonomy and competence satisfaction/frustration, thereby
rejecting H15a/b/d/e. Furthermore, contradicting H16a/b/c and H19a/
b/c, there were no significant interaction effects of mindfulness and any
need experiences on affect.

Exploratory Analyses. We also looked at the indirect effects of
availability pressure on affective state at three levels of the moderator
trait mindfulness (M-1SD = —0.58, M = 0, M+1SD = +0.58). We only
found a significant conditional indirect effect via autonomy frustration:
Participants who were exposed to the vignettes in the high availability
pressure condition felt more frustrated in their autonomy and, in turn,
experienced a more negative affective state. This pattern was significant
and most pronounced for those with low trait mindfulness compared to
those with average trait mindfulness. However, for those high in trait
mindfulness, the indirect effect was not significant anymore, thereby
corroborating the idea of mindfulness as a buffer against the detrimental
effects of availability pressure, at least for autonomy frustration (see
Table B3 in the Appendix).

To explore why mindfulness could not exert its expected moderating
influence on all need experiences, we additionally investigated whether
participants differing in trait mindfulness had already perceived and
appraised the manipulation of availability pressure differently. As the
results of our path model show (see S1.html on OSF, Chapter 10), trait
mindfulness did not moderate the effect of our manipulation, but
significantly directly lowered perceived availability pressure. Further-
more, we found significant positive moderating effects of trait mind-
fulness on the relationships between perceived availability pressure and
autonomy and relatedness satisfaction (see S1.html on OSF, Chapter 10).
Finally, mindfulness was significantly negatively related to the frustra-
tion of autonomy, competence, and relatedness but unexpectedly also to
relatedness satisfaction (see S1.html on OSF, Chapter 8).

4.2. Study 2

Confirmatory Analyses. Study 2 focused on self-control as the
moderating salutogenic trait. The manipulation check revealed signifi-
cant group differences in perceived social pressure to be available be-
tween the low-pressure (M = 2.86, SD = 1.11) and the high-pressure
condition (M = 3.73, SD = 1.03), t(295) 7.03, p < .001, Cohen’s d =
0.82. As hypothesized in Hla and H2a/b, high social pressure decreased
autonomy satisfaction and increased autonomy and competence frus-
tration. However, it had no significant impact on competence satisfac-
tion, relatedness satisfaction, and relatedness frustration, rejecting H1b/
¢ and H2c.

The relationships between need experiences and both well-/ill-being
indicators were mostly in line with our hypotheses: Affect was positively
related to autonomy (H3a) and relatedness satisfaction (H3c), and
negatively related to autonomy (H6a) and competence frustration
(H6D). Stress was negatively related to autonomy (H5a) and relatedness
satisfaction (H5c), and positively related to the frustration of all three
needs (H8a/b/c). However, we identified no significant relationships
between competence satisfaction and affect/stress and relatedness
frustration and affect, thereby rejecting H3b, H5b, and Hé6c.

Concerning the indirect effects of the social pressure manipulation
on affect and stress, the same three need experiences served as medi-
ating variables: Autonomy satisfaction (H9a/H11a), autonomy frustra-
tion (H12a/H14a), and competence frustration (H12b/H14b). The
specific and the total indirect effects were negative for affect and posi-
tive for stress. Contrary to H9b/c, H11b/c, H12¢, and H14c, there were
no significant indirect effects via the remaining need experiences (i.e.,
competence satisfaction, relatedness satisfaction, and relatedness
frustration).

Trait self-control moderated the effect of the social pressure manip-
ulation on autonomy satisfaction as well as the relationship between
autonomy frustration and stress. However, the direction of these pat-
terns was not as hypothesized, thereby rejecting H15a and H21a. Self-
control did not significantly interact with social pressure when



S. Lutz et al. Computers in Human Behavior Reports 21 (2026) 100977
S1: Mindf S2: Self-Ctrl S3: MiL S4:50C
AP — AS — affect @ M+1.0SD ' —_— ' ]
AP —» AS — affect —— — ——
AP —» AS — affect @ M-1.0SD 1 ' ——
AP - CS — affect @ M+1.08D :
AP — CS — affect -
AP — CS — affect @ M-1.0SD
AP — RS — affect @ M+1.08D : :
AP — RS — affect 4 >
AP — RS — affect @ M-1.0SD t : : : E
AP — AF — affect @ M+1.0SD I I R R i i — T g
AP — AF — affect — —_— ! —_— —_—!
AP — AF — affect @ M-1.0SD —_—— — : —
AP — CF — affect @ M+1.0SD g —— : i
AP — GF — affect T ——, : —e—
AP — CF — affect @ M-1.0SD i i t i
AP — RF — affect @ M+1.0SD 3 } i X
AP — RF — affect } i i
AP — RF — affect @ M-1.08D - _ - _________== S e e T T T e e e o e e e e e e e LI I T e e e e ey e e ey e e e e
AP — AS — stress @ M+1.0SD ' ——
AP — AS — stress ' | —— —— | ——
AP — AS — stress @ M-1.0SD ! —— ———
AP — CS — stress @ M+1.0SD !
AP — CS — stress ! ; ——
AP — CS — stress @ M-1.0SD ! ; | ——
AP — RS — stress @ M+1.0SD ! : : ¢
AP — RS — stress ! } - @
AP — RS — stress 0SD ! ‘ : | 3
AP — AF — stress @ M+1.0SD ! ! —_— L t 2
AP —» AF — stress i | —— | —— | —— @
AP — AF — stress @ M-1.0SD i : : :
AP — CF — stress @ M+1.0SD : —— 1 [————
AP — CF — stress i i~ i (R
AP — CF — stress SD i D i !
AP — RF — stress @ M+1.0SD i b 7 g
AP — RF — stress i f T )
AP — RF — stress @ M-1.0SD  _ _ _ - - oo __.___ T T e e e T T T LI T E T e e e e e T s e e e e e T T e e e e
AP — AS — vitality @ M+1.0SD ' ' + '
AP —» AS — vitality ' ' '
AP - AS — vitality @ M-1.0SD ! ' — '
AP — CS — vitality @ M+1.08D ! ! : !
AP — CS — vitality ! ' — '
AP — CS — vitality @ M-1.0SD ! ! —_——— !
AP — RS — vitality @ M+1.08D ! ! . !
AP — RS — vitality H H ! <
AP — RS — vitality @ M-1.0SD ! ! ¢ ! g
AP — AF — vitality @ M+1.0SD ! ! 4 ! E
AP — AF — vitality ! ! — !
AP — AF — vitality @ M-1.0SD. t t t t
AP — CF — vitality @ M+1.0SD i i i i
AP — CF — vitality i i 1 i
AP — CF — vitality @ M-1.0SD i i 4 i
AP — RF — vitality @ M+1.0SD i i X i
AP — RF — vitality i i i i
AP — RF — vitality @ M-1.08D _ - ____________ e Ty e ELLTI T ——rr— e e e T o T e EELLTI T —ere— toolo—t=—tooi====
02 0.1 0.0 0.1 02 02 0.1 0.0 0.1 02 02 0.1 0.0 0.1 02 0.2 0.1 0.0 0.1 02
Standardized Estimates (MC 95% Cl) ns - sig

Fig. 2. Forest plot depicting estimated conditional indirect effects of Studies 1-4: standardized estimates including Monte Carlo 95% ClIs at M-1SD, M, and M+1SD of
the respective moderators. AP = Availability pressure, AS = autonomy satisfaction, CS = competence satisfaction, RS = relatedness satisfaction, AF = autonomy
frustration, CF = competence frustration, RF = relatedness frustration, Mindf = mindfulness, Self-Ctrl = self-control, MiL = sense of meaning in life, SOC = sense of
coherence. For more details, see Tables B3, C3, D3, and E3 in the Online Appendices.

predicting the remaining five need experiences (i.e., rejecting H15b/c/
d/e/f), with any need experience when predicting affect (i.e., rejecting
Hl6a/b/c and H19a/b/c), or with the remaining five need experiences
when predicting stress (i.e., rejecting H18a/b/c and H21b/c).

Exploratory Analyses. We also looked at the indirect effects of
availability pressure on affective state and stress at three levels of the
moderator trait self-control (M—1SD = —0.67, M = 0, M+1SD = +0.67).
We found various significant conditional indirect effects via different
need experiences (see Table C3 in the Appendix). Unexpectedly, most
patterns showed that the negative indirect effects of availability pressure
on negative affective state or the positive effects on stress were more
pronounced for those with increasing trait self-control. Thus, instead of
working as a buffer, high trait self-control seemed to work as a catalyst.

To explore why self-control could not exert its expected moderating
influence on all need experiences, we additionally investigated whether
participants differing in trait self-control had already perceived and
appraised the manipulation of availability pressure differently. As the
results of our path model show (see S2.html on OSF, Chapter 10), trait
self-control did not significantly moderate the effect of our manipulation
on perceived availability pressure. Nevertheless, it was significantly
positively related to the satisfaction of autonomy, competence, and
relatedness and significantly negatively related to competence and
relatedness frustration as well as to stress (see S2.html on OSF, Chapter
8).

4.3. Study 3

Confirmatory Analyses. Study 3 investigated the moderating role of
meaning in life. Again, the low (M = 3.16, SD = 1.13) and high-pressure
conditions (M = 3.71, SD = 1.08) significantly differed in their level of
perceived social pressure to be available, t(191) 3.50, p < .001, Cohen’s
d = 0.51. This manipulation had a significant impact on four out of six
need experiences: As hypothesized, high social pressure was—in com-
parison to low social pressure—associated with less satisfaction of the
needs for autonomy (Hla) and competence (H1b) and with more frus-
tration of those two needs (H2a/b). However, contrary to Hlc/H2c,
relatedness satisfaction and frustration did not significantly differ per

condition.

The relationships between need experiences and affect were—in line
with our hypotheses—significantly positive for autonomy (H3a) and
relatedness satisfaction (H3c), and significantly negative for the frus-
tration of these two needs (H6a/c). As hypothesized, vitality was
significantly positively predicted by competence (H4b) and relatedness
satisfaction (H4c) and significantly negatively predicted by autonomy
(H7a) and relatedness frustration (H7c). For stress, we found significant
relationships in the postulated direction with five need experiences:
Negative ones with autonomy (H5a) and competence satisfaction (H5b),
and positive ones with the frustration of all three needs (H8a/b/c). The
remaining relationships between need experiences and the respective
well-/ill-being indicators were non-significant, leading to a rejection of
H3b, H4a, H5c, and H6b.

Although, as expected, the social pressure manipulation had signif-
icant total indirect effects on affect (negative), vitality (negative), and
stress (positive), not all specific indirect effects were significant. Con-
cerning affect, satisfying and frustrating the need for autonomy (H9a/
H12a)—but not those for competence (H9b/H12b) and relatedness
(H9c/H12c)—served as mediating variables. The effect on vitality was
mediated via competence satisfaction (H10b) and autonomy frustration
(H13a), but not via the remaining need experiences (i.e., rejecting H10a,
H10c, H13b, and H13c). Regarding stress, there were significant indirect
effects via autonomy satisfaction and frustration (H11a/H14a) as well as
via competence satisfaction (H11b). However, H11c, H14b, and H14c
had to be rejected.

Contrary to H15a—f, meaning in life did not moderate the effect of the
social pressure manipulation on any need experience. Concerning the B1
path, meaning in life significantly moderated the interplay between four
need experiences and well-/ill-being indicators in the hypothesized di-
rection: Higher autonomy satisfaction related to more positive affect,
particularly when meaning in life was high (H16a), whereas the nega-
tive association between autonomy frustration and positive affect was
more pronounced for those with lower meaning in life (H19a). More-
over, relatedness satisfaction related more positively to vitality when
meaning in life was high (H17c). Furthermore, the more the need for
autonomy was frustrated, the more the participants reported stress, and
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this was pronounced for those with low meaning in life (H21a). How-
ever, the moderating role of meaning in life in the interplay between
those need experiences and well-/ill-being indicators not mentioned
above was either not significant (rejecting H16b/c, H18a/b/c, H19b,
and H20a/b/c) or not in the postulated direction (rejecting H17a/b,
H19¢, and H21b/c).

Exploratory Analyses. The indirect effects of availability pressure
on affective state, vitality, and stress at three levels of the moderator
sense of meaning in life (M-1SD = —0.80, M = 0, M+1SD = +0.80)
showed various significant but rather inconsistent patterns. For
instance, concerning the affective state, we only found significant
negative conditional indirect effects via autonomy satisfaction and
frustration on the average, but not on the low or high levels of meaning
in life. Across all three outcomes and six mediators, there were no sig-
nificant negative indirect effects at levels of high sense of meaning in
life, indicating a potential mitigating effect (see Table D3 in the
Appendix).

To explore why meaning in life could not exert its expected moder-
ating influence on all need experiences, we additionally investigated
whether participants differing in meaning in life had already perceived
and appraised the manipulation of availability pressure differently.
However, as the results of our path model show (see S3.html on OSF,
Chapter 10), neither did meaning in life significantly moderate the effect
of our manipulation on perceived availability pressure nor the re-
lationships between perceived availability pressure and need experi-
ences. Nevertheless, meaning in life was significantly positively related
to the satisfaction of autonomy, competence, and relatedness as well as
to vitality (see S3.html on OSF, Chapter 8).

4.4. Study 4

Confirmatory Analyses. In our final study, we looked at the
moderating role of SOC as an overarching salutogenic trait. Perceived
social pressure to be available significantly differed between the low (M
= 2.55, SD = 1.11) and high-pressure condition (M = 3.60, SD =1.29), t
(160) 5.57, p < .001, Cohen’s d = 0.88. As postulated, the groups also
differed in terms of three need experiences: Compared to participants in
the low-pressure condition, those in the high-pressure condition re-
ported lower levels of autonomy satisfaction (H1a) and higher levels of
autonomy (H2a) and competence frustration (H2b). Contrary to H1b/c
and H2c, they did not significantly differ in competence satisfaction,
relatedness satisfaction, and relatedness frustration.

As hypothesized, affect was positively associated with autonomy
satisfaction (H3a) and negatively associated with autonomy (H6a) and
competence frustration (H6b). Consistent with our assumptions, satis-
fying the needs for autonomy (H5a) and competence (H5b) was nega-
tively and frustrating those two needs (H8a and H8b) was positively
related to stress. The remaining hypothesized associations between need
experiences and well-/ill-being indicators were non-significant, which is
why H3b/c, H5c, H6c, and H8c were rejected.

In line with our hypotheses, the indirect effects of the social pressure
manipulation on affect were significantly negative via autonomy satis-
faction (H9a), autonomy frustration (H12a), and competence frustration
(H12b). Furthermore, via these three need experiences, the social
pressure manipulation was—in line with Hlla, Hl4a, and
H14b—significantly positively related to stress. The remaining three
need experiences (i.e., competence satisfaction, relatedness satisfaction,
and relatedness frustration) did not significantly mediate the interplay
between social pressure and both well-/ill-being indicators, leading to a
rejection of H9b/c, H11/b/c, H12c, and H14c. The total indirect effects
of the pressure manipulation were significantly negative for affect and
positive for stress.

SOC did not moderate the effects of the social pressure manipulation
on any need experience, thereby rejecting H15a/b/c/d/e/f. Moreover,
although it significantly moderated the interplays between specific need
experiences and well-/ill-being indicators, some of these patterns were
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not in the hypothesized direction (i.e., rejecting H16a/c and H21c). As
hypothesized (H16b), SOC pronounced the positive association between
competence satisfaction and affect. The relationships between those
need experiences and well-/ill-being indicators not mentioned above
were not moderated by SOC (i.e., rejecting H18a/b/c, H19a/b/c, and
H2la/b).

Exploratory Analyses. The indirect effects of availability pressure
on affective state and stress at three levels of the moderator SOC
(M-1SD = —0.74, M = 0, M+1SD = +0.74) showed comparable sig-
nificant patterns concerning autonomy satisfaction, autonomy frustra-
tion, and competence frustration. For instance, participants who were
exposed to the vignettes in the high availability pressure condition felt
less satisfied and more frustrated in their autonomy and, in turn, expe-
rienced a more negative affective state and a more stressful state. For
those low in SOC, the negative indirect effect of availability pressure on
the affective state via autonomy satisfaction was strongest; for those
high in SOC, it was not significant anymore. Similarly, the stress-
enhancing effect of availability pressure was lowest for those with a
high SOC. However, for autonomy frustration, it was the other way
around: SOC rather worked as a catalyst for detrimental effects than as a
buffer (see Table E3 in the Appendix).

To explore why SOC could not exert its expected moderating influ-
ence on all need experiences, we additionally investigated whether
participants differing in SOC had already perceived and appraised the
manipulation of availability pressure differently. As the results of our
path model show (see S4.html on OSF, Chapters 9 and 11), SOC signif-
icantly moderated the effect of our manipulation, but not as expected:
those with a higher SOC felt significantly less pressured in the low
pressure condition but more pressured in the high pressure condition
compared to those with lower SOC. Furthermore, we found a significant
positive moderating effect of SOC on the relationship between perceived
availability pressure and autonomy satisfaction, as well as a significant
negative moderating effect on the relationship between availability
pressure and autonomy frustration (see S4.html on OSF, Chapter 9).
Finally, SOC was significantly positively related to competence satis-
faction and significantly negatively related to stress (see S4.html on OSF,
Chapter 8).

5. Discussion

The present manuscript aimed to explain how and when social
pressure to be available is related to messenger users’ well-/ill-being by
applying and testing the IMPUNE (Schneider et al., 2022). In short,
across our four main studies, there is more support for the mediation
effects assumed in the IM3UNE than for the moderation effects: Expe-
riences of need satisfaction and frustration had mediating effects and
accordingly help explain how the experience of social pressure to be
available affects well-/ill-being. The expected moderation effects of
mindfulness, self-control, meaning in life, and sense of coherence were
hardly evident. There is thus little support for the assumption that these
salutogenic personality traits are associated with health-promoting
evaluation processes in dealing with social pressure to be available
and (frustrated) need experiences.

A tabular overview of all (in)significant paths across our four main
studies is provided in Online Appendices F and G. Table 2 provides a
concise summary of the specific indirect effects of availability pressure
on well-/ill-being, highlighting both consistent and inconsistent patterns
across the respective studies investigating these variables.

A more detailed visualization of these paths is presented in the forest
plot shown in Fig. 2. Mediated paths (i.e., the how component of the
IM3UNE) are considered significant when the confidence intervals of the
indirect effects do not include zero. The position of the estimates relative
to zero indicates both the direction and size of the effects. Moderated
paths (i.e., the when component of IMPUNE) are reflected in variations in
the size or significance of the respective indirect effects across different
levels of a moderator. In the following two subchapters, we summarize
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Table 2
Summary of the specific indirect effects of availability pressure on well-/ill-
being.

Dependent variable Study
Mediator 1 2 3 4
Affective state
Autonomy satisfaction Ns s (neg) s (neg) s (neg)
Competence satisfaction Ns ns ns ns
Relatedness satisfaction Ns ns ns ns
Autonomy frustration s (neg) s (neg) s (neg) s (neg)
Competence frustration Ns s (neg) ns s (neg)
Relatedness frustration ns ns ns ns
Vitality
Autonomy satisfaction ns
Competence satisfaction s (neg)
Relatedness satisfaction ns
Autonomy frustration s (neg)
Competence frustration ns
Relatedness frustration ns
Stress
Autonomy satisfaction s (pos) s (pos) s (pos)
Competence satisfaction ns s (pos) ns
Relatedness satisfaction ns ns ns
Autonomy frustration s (pos) s (pos) s (pos)
Competence frustration s (pos) ns s (pos)
Relatedness frustration ns ns ns

Note. s denotes a significant path; ns denotes a non-significant path; effect di-
rections are indicated in parentheses (pos = positive, neg = negative); empty
cells indicate that the path was not examined in the respective study.

the main findings for each model component.

5.1. Mediated paths (i.e., the how component)

In line with the IMBUNE (Schneider et al., 2022), the results of our
studies demonstrated that social pressure to be available leads to
different need experiences, which in turn influence users’ affect, vitality,
and stress. Supporting previous research (e.g., Halfmann & Rieger,
2019), this became particularly evident for autonomy and competence:
Via their satisfaction and frustration, social pressure to be available was
negatively linked to well-being, but positively associated with stress.
However, across all four experiments, neither the satisfaction nor the
frustration of relatedness needs mediated these relationships. Moreover,
social pressure to be available had no direct effects on these two need
experiences. This might be attributed to the poor fit between the
experimental vignette and the respective operationalization (see Chap-
ter 5.3 for a more detailed discussion).

Another finding worth discussing concerns the total indirect effects
of social pressure on well-/ill-being: Across all experiments, we identi-
fied negative effects on affect and vitality, and a positive one on stress.
This contradicts the basic assumption of the IMPUNE that specific de-
mands associated with mobile media use are not pathogenic per se, but
can have both beneficial (i.e., need satisfaction) and detrimental (i.e.,
need frustration) effects, depending on how these demands are inter-
preted. As social pressure to be available both decreased need satisfac-
tion and increased need frustration, which in total harmed users’ mental
health, such a pathogenic view might seem more plausible—at least for
this specific demand.

5.2. Moderated paths (i.e., the when component)

Importantly, the above-mentioned patterns only refer to the model’s
how component (i.e., Al and A2; see Fig. 1)—meaning that the indirect
effects were calculated at the average level of the respective salutogenic
trait. However, the picture becomes more complex if we take conditional
effects—the when component—into account (i.e., B1 and B2, see Fig. 1).
Overall, only a few moderating effects were significant and showed the
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expected direction. This was particularly true for meaning in life. For
instance, the higher meaning in life, the more autonomy satisfaction was
positively associated, and the less autonomy frustration was negatively
associated with affect and stress, respectively. However, some findings
were even opposed to what we hypothesized: One example is that the
effects of availability pressure on relatedness satisfaction and frustration
were more pronounced only for those with low trait mindfulness,
whereas we assumed that the effects would have been attenuated,
particularly for those with high trait mindfulness. Another example is
that the conditional indirect effects of availability pressure on affect and
stress were strengthened for those with high trait self-control, but in
such a way that the positive affect decreased and stress increased. One
reason could lie in the experimental design, which exposes participants
to stimuli pressuring them, but at the same time does not allow them to
immediately cope with this situation by replying to the messages. This
might be specifically detrimental for those who want to exert self-
control but cannot.

Despite the few examples discussed above, most of the interactions
were not significant. Thus, across all four experiments, we found little
support for our expected moderating effects of the four salutary con-
structs on the impact of availability pressure on need experiences and on
the relationships between need experiences and the outcome variables
(i.e., affect, vitality, and stress). One explanation might be that the
uniformly formulated moderating hypotheses proposed by the IM>UNE
(Schneider et al., 2022) may not theoretically hold across different
mobile media demands but instead need careful reconsideration for each
stimulus representing the demand and each specific salutogenic trait.
Another possible reason might be that we examined the salutogenic
traits separately, with each experiment targeting only one moderating
variable. We adopted this approach to minimize participant burden and
reduce consistency-driven responding. However, simultaneously
measuring multiple salutogenic traits may reveal more complex
moderation models, including three- or even four-way interactions.
Conversely, the inconsistent findings regarding the moderators pro-
posed by the IMUNE could also suggest that a simpler model without
boundary conditions might be a better, more parsimonious choice (for a
similar argument about moderators in media effects research, see also
Coenen, 2025). This would be in line with the universality claim of basic
psychological needs theory (Ryan & Deci, 2017; Vansteenkiste et al.,
2020), implying that the effects of need experiences may operate inde-
pendently of the moderators outlined in the IM>UNE’s when component.

5.3. Limitations and future research suggestions

When discussing the lack of effects of our availability pressure
manipulation on relatedness satisfaction and frustration, we already
pointed to a poor fit between the experimental vignette and the
respective operationalization as a possible limitation. Concerning
relatedness satisfaction, the item directly referred to “other people who
are important to me.” As the screenshot/-video showed a conversation
with a fictitious chat partner, this need experience could hardly be
evoked. Concerning relatedness frustration, the item referred to situa-
tions in which “other people have rejected or excluded me.” Importantly,
even in the low-pressure vignette, the chat partner has attempted con-
tact (i.e., each one voice call and message), which does not correspond
to the definition of social exclusion, that is, being ignored and receiving
no attention at all (Williams, 2009). Initially, these items were devel-
oped to assess mobile media users’ emotional responses in real life
(Meier, 2018). Thus, future research aiming to test the IM3UNE could
apply more externally valid manipulations of social pressure to be
available. One approach might be the use of text vignettes depicting
everyday situations, such as incoming messages from friends on one’s
smartphone (Halfmann et al., 2021, Study 1). Another option would be
to expose participants to connection cues rather than merely imagining
receiving them. In previous laboratory experiments manipulating the
presence versus absence of connection cues, participants only monitored
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notifications incoming on the experimenter’s smartphone, which did not
yield significant differences in participants’ perceptions of having to be
available (Halfmann et al., 2024). Adapting this approach, participants
themselves could receive either a high or low number of messages when
engaging in a chat with a confederate (Latina et al., 2023). The IM>UNE
could further be tested in field experiments manipulating social pressure
to be available by varying both technical (e.g., instructing participants
to switch their ringtones on vs. off) and mental connection cues (e.g.,
increasing vs. not increasing the salience of availability norms; Half-
mann & Rieger, 2019, Study 1).

Another limitation refers to the two levels of availability pressure
depicted in the vignettes. In the present experiments, the high-pressure
vignette signals a rather high degree of urgency (i.e., five missed voice
calls), which was necessary to ensure sufficient variance in the manip-
ulation and thus maintain internal validity. However, this may have
limited ecological validity, as such intense urgency may be relatively
uncommon in everyday messenger communication. Consequently,
adopting the above-mentioned suggestions for more ecologically valid
manipulations might also enable future research to better capture the
nuances of everyday availability pressure. Furthermore, the messages
requesting to call back “as soon as possible” (i.e., high pressure) versus
“when you got a minute” (i.e., low pressure) differ in their degree of
controlling language and may thus have directly manipulated funda-
mental needs. This might have been particularly relevant for the need
for autonomy, as its operationalization taps into feeling volitional and
having free choices (e.g., “the freedom to do things the way I wanted to
do™).

This leads to a further limitation, namely the use of single items to
measure users’ need experiences. Given the difficulties of single items in
adequately capturing complex psychological constructs (Allen et al.,
2022), our operationalization may not have emphasized the fine-grained
distinction between need frustration and (low) need satisfaction.
Consequently, future research testing the IMPUNE should rely on
multi-item scales, such as the Basic Psychological Need Satisfaction and
Frustration Scale (Chen et al., 2015).

Furthermore, the causal mechanisms regarding the link between
need experiences and well-/ill-being have not been properly tested yet.
Until now, most experimental research related to the IM3UNE did not
manipulate but only measure the mediators, which does not allow for
causal claims (e.g., Pirlott & MacKinnon, 2016), at least for this part of
the model. This research gap could be addressed by explicitly manipu-
lating specific need experiences in the context of mobile media use. For
instance, concerning relatedness need experiences, previous research
has applied a range of manipulations, such as whether social media users
are tagged in photos posted by their friends (i.e., relatedness satisfac-
tion) or not (i.e., relatedness frustration; Biittner & Rudert, 2022; Lutz
et al., 2024). However, experimental studies manipulating the remain-
ing need experiences in the context of mobile media use are scarce (for a
scoping review concerning autonomy satisfaction versus frustration, see
Dietrich et al., 2024). Such manipulated mediators would help establish
stronger claims regarding the causal order of mediating and outcome
variables.

A further limitation concerns the use of convenience sampling, which
resulted in highly educated samples with substantial age variability.
Although the present research was not designed to examine group-
specific differences, it cannot be ruled out that different sociodemo-
graphic groups are characterized by specific attributes (e.g., the inter-
nalization of availability norms), which in turn may affect the strength
of direct effects of mobile media demands (Reinecke et al., 2017). To
increase the generalizability of the findings, future research using more
representative samples is needed to test whether the observed effects
vary as a function of sociodemographic characteristics.

6. Conclusion

In conclusion, the studies’ results complement research on the effects
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of mobile media use on users’ well-being in theoretical and empirical
terms. Concerning theory development, they point to the relevance of
need experiences—especially autonomy and competence satisfaction/
frustration—emerging in response to specific mobile media demands
(here: availability pressure), but question the role of the personality
traits mindfulness, self-control, and meaning in life for situational as-
sessments and dealing with challenging experiences in the context of
messenger use. Compared to previous research findings, our studies
showed less heterogeneous effects for social pressure to be available, but
predominantly health-damaging effects. Future research must clarify
whether this is due to the methodological designs used or whether this
specific demand for users provides little scope for positive
interpretation.
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