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ences. By contrast, person-centred approaches, which focus
on how individuals encounter different combinations (i.c.,
profiles) of recovery experiences, show promise for evalu-
ating recovery training. We used data from a randomized
controlled trial (IN=393) to examine the impact of recov-
ery training by investigating (1) how the number and shapes
of profiles changed, (2) whether individuals transitioned
between profiles of recovery experiences and (3) whether
these transitions were associated with changes in well-being
outcomes (i.e., sleep quality and perceived stress). Recovery
profiles changed in structure from pre- to post-training,
and participants who received training, in particular, tran-
sitioned to a profile with improved recovery experiences.
Adaptive transition paths were partly associated with en-
hanced sleep quality and reduced stress. We found nuanced
training effects among people and recovery experiences, im-
plying that recovery training in practice should be tailored
to person-specific assessments of all recovery experiences to
identify deficient yet malleable experiences.
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Practitioner points

* Person-centred methods for evaluating recovery training provide valuable insights into
which groups of people and recovery experiences to include in training and which transition
paths may be most promising for well-being,

* Profiles of recovery experiences changed after training, and people transitioned among pro-
files as a result of training.

* Adaptive transition paths were partly associated with improved well-being outcomes, namely,
sleep quality and reduced perceived stress.

INTRODUCTION

Modern employees face persistent demands that can exhaust their resources and impair well-being
(Bakker & Demerouti, 2007). Effective recovery from work is essential to counterbalance these effects
(Headrick et al., 2022). Yet, paradoxically, people who would benefit most from recovery tend to engage
less in recovery-enhancing activities, a phenomenon known as the recovery paradox (Sonnentag, 2018).
Recovery training that actively equips individuals with skills to enhance their recovery (e.g., Hahn
et al.,, 2011) is a promising avenue for addressing this paradox. However, to advance research on recov-
ery training, two issues need to be addressed. First, training evaluations have predominantly relied on
variable-centred approaches that examine average changes in isolated recovery experiences, thereby
overlooking how patterns of co-occurring recovery experiences shift in response to training. A person-
centred approach can address this gap by identifying profiles of recovery experiences and tracking tran-
sitions between these profiles over time. Second, it remains unclear whether and how recovery profiles
change among individuals who actively seek out recovery training, a group that is particularly relevant
from a practical standpoint.

In the present research, we combine a person-centred approach (latent transition analysis, LTA) with
data from a randomized controlled trial (RCT) to examine training-related changes in recovery profiles
among individuals who self-selected into training. Specifically, we investigate (1) whether the structure
of recovery profiles changes from pre- to post-training, (2) whether individuals transition between pro-
files and (3) whether these transitions are associated with changes in well-being (i.e., perceived stress
and sleep quality).

A person-centered perspective on recovery

To provide the necessary background for our research questions, we first review the conceptual foun-
dations of recovery and the person-centred perspective, and then turn to the evaluation of recovery
training. Recovery from work is a restoration process that alters strain indicators after job stressors
(Sonnentag et al., 2017). Four experiences are commonly conceptualized as undetlying recovery pro-
cesses (Sonnentag et al., 2022; Sonnentag & Fritz, 2007). These experiences refer to the psychological
states people are in during nonwork time. The experience of psychological detachment denotes the sub-
jective experience of leaving work behind, effectively ‘unplugging’ from work during nonwork time
(Sonnentag & Fritz, 2007). Relaxation refers to a state of low physiological arousal, for example, while
lying down reading. The experience of control refers to the perceived autonomy to decide how to allocate
one's nonwork time. Mastery experiences arise from engaging in challenging pursuits outside of work
associated with a sense of accomplishment or growth, such as achieving athletic goals. All four recov-
ery experiences are conceptualized as indicators of the overall recovery construct and are positively
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correlated (Sonnentag & Fritz, 2007), yet are conceptually and empirically distinguishable at both the
individual (Sonnentag & Fritz, 2007) and daily level (Bakker et al., 2015).

Empirical research on recovery experiences predominantly relies on variable-centred approaches
that examine recovery experiences in isolation or as an aggregate (e.g., Ebert et al., 2015; Halbesleben
et al., 2013; ten Brummelhuis & Bakker, 2012; Wang & Hanges, 2011). These approaches identify pre-
sumably universal relationships among individuals (Woo et al., 2024) but cannot determine whether
recovery experiences co-occur in systematic patterns or whether such patterns differ across people.
Complementarily, a person-centred perspective can identify subpopulations based on differences in the
co-occurrence of recovery experiences (Morin et al., 2011; Wang & Hanges, 2011; Woo et al., 2024).
Using latent profile analysis (LPA), one can estimate profiles that differentiate people into groups show-
ing qualitative or quantitative differences in combinations of recovery experiences.

Studies applying a person-centred approach to recovery identified distinct profiles of recovery experi-
ences and observed differential well-being across profiles (e.g., Bennett et al., 2016; Chawla et al., 2020).
These contributions collectively emphasize that recovery from work is not universal. Instead, individuals
vary in how their recovery experiences cluster and how these patterns relate to health and functioning.
Despite the importance of these studies, their conclusions are subject to several limitations. Existing re-
search provides limited insight into which recovery profiles characterize relevant populations, whether
training alters these profiles, and whether such changes carry positive implications for well-being. We
identify three specific areas in which the present research contributes to the recovery literature.

First, it remains to be learned how psychological detachment, relaxation, control and mastery co-
occur in profiles. Overcoming this limitation advances recovery research beyond prior work, which
included indicators beyond the canonical four recovery experiences. As a result, the previously derived
profiles reflect variance in constructs conceptually distinct from the core recovery experiences. For
instance, Bennett et al. (2016) used problem-solving pondering in addition to the recovery experiences.
They identified four profiles that differed in the extent of psychological detachment, relaxation and,
crucially, problem-solving pondering, but shared comparable moderate levels of control and mastery.
For example, one latent group of people showed low levels of psychological detachment and relaxation,
but rather high levels of problem-solving pondering. The ‘Leaving Work Behind’ profile showed the op-
posite pattern, associated with lower emotional exhaustion and somatic complaints. Gabriel et al. (2019)
also included problem-solving pondering alongside the recovery experiences and partially replicated the
profiles by Bennett et al. (2016) among working students. They again found differential associations
with outcomes, such that ‘Leaving Work Behind” was associated with lower somatic complaints com-
pared with profiles with higher problem-solving pondering. While these studies provide valuable insight
into how recovery-related cognitions and experiences cluster, the inclusion of non-recovery indicators
limits our ability to characterize profiles defined by the four core recovery experiences. To address this,
we focus exclusively on profiles of psychological detachment, relaxation, control and mastery.

Second, in recovery training evaluation research, we have yet to identify which profiles character-
ize the specific target population of people who self-enrol in recovery training. It is valuable to know
which profiles characterize full-time employees (Bennett et al., 2016) and working students (Gabriel
et al.,, 2019) who do not explicitly struggle with recovery, but the profiles may not translate to a popula-
tion in need of recovery training. The recovery paradox (Sonnentag, 2018) suggests that individuals who
perceive a need for recovery support may show particularly impaired recovery patterns, making them
an especially informative population for person-centred research. Individuals who actively seek out
recovery training likely do so because they perceive their current recovery as insufficient. Identifying
recovery profiles in this self-selected population is therefore important for understanding the starting
conditions from which training-related changes unfold.

Third, in person-centred training evaluation, we are inherently interested in whether latent profiles
can change over time or remain stable. However, longitudinal person-centred research on recovery
remains scarce and methodologically limited. Siltaloppi et al. (2011) examined 1-year changes in the
four recovery experiences. They found the largest profile with overall high recovery experiences at
both measurement occasions and four smaller profiles. However, their approach relied on an LPA that
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included both time points simultaneously rather than on an LTA. This approach does not separate
the estimation of profiles across measurement occasions, thereby constraining inferences about true
within-person transitions. Consequently, the stability and malleability of recovery profiles over time
remain insufficiently understood. Chawla et al. (2020) extended the person-centred perspective to daily
recovery experiences, showing that short-term shifts in profile membership can occur in response to
fluctuations in job demands and resources. They identified five profiles of daily recovery experiences,
with the largest profile characterized by moderate detachment, relaxation and control but low mastery.
Membership in profiles with high levels of multiple or all recovery experiences was associated with
lower exhaustion and better sleep quality. Grant et al. (2026) provided additional evidence that recovery
experiences change in the short term by examining evening recovery trajectories. Importantly, they
showed heterogeneity across people in how recovery experiences developed over the evening, uncover-
ing multiple profiles of trajectories of the four recovery experiences. The profiles differentiated among
people starting to recover early in the evening, those showing delayed recovery with increasing levels of
detachment, relaxation and control across the evening, and those experiencing a particularly delayed de-
tachment. These short-term findings are valuable for demonstrating that recovery profiles are not fixed
traits but underlie situational variability. Insight into how more fundamental and sustained changes,
such as those resulting from training, shape individuals' recovery patterns over extended periods is still
needed. Critically, no prior person-centred study has examined whether recovery profiles change with
training. This limits our understanding of whether targeted interventions can shift individuals towards
more adaptive recovery patterns.

Hence, in the present research, we examine how the four recovery experiences co-occur in distinct
patterns for people who self-selected into training and how these patterns change over a sustained
period in response to training. We thereby provide a valuable extension to the existing person-centred
recovery literature and set the stage for a deeper consideration of recovery as trainable experiences.

Recovery training evaluation

Researchers developed various training approaches targeting recovery during work breaks (e.g., De
Bloom et al., 2017) or outside of work (e.g., Virtanen et al., 2021). Variable-centred evaluations of these
interventions typically examine average changes in singular recovery experiences. For example, in a
RCT, Ebert et al. (2015) targeted all four recovery experiences among teachers with sleep problems
with an online recovery training program. They found the largest effects on detachment (#=1.72) and
relaxation (¢=.94), with somewhat smaller though still substantial effects on mastery (/=.67) and con-
trol (d=.76). These findings suggest that recovery experiences may be differentially malleable, implying
that not all recovery experiences respond equally to training. However, variable-centred evaluation can-
not reveal whether there are subgroups of participants who particularly benefit from training on some
but not other recovery experiences, and other subgroups who may show a different pattern of training
success across the recovery experiences. Understanding differences between people and recovery expe-
riences is crucial, as the recovery paradox (Sonnentag, 2018) indicates that individuals who perceive a
need for recovery improvement may be impaired across multiple recovery processes, requiring training
that addresses the complex interdependencies among recovery experiences.

A person-centred perspective on training evaluations examines how training influences patterns of
co-occurring recovery experiences rather than isolated experiences. Because the data-analytic strategy
impacts the conclusions drawn about training effectiveness (e.g., Lischetzke et al., 2015), a person-
centred approach can reveal previously underexplored types of training effects. First, training may
affect the number and shape of profiles in the sample, for example, by reducing heterogeneity such
that profiles with low levels of one or more recovery experiences disappear. Nevertheless, this does not
imply people must improve homogeneously. Second, training may cause participants to transition to dif-
ferent profiles, and these transitions may differ systematically across participants. We would expect such
heterogeneity in change processes given that life circumstances (e.g., family responsibilities) constrain
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some recovery experiences more than others (Virtanen et al., 2020), leading to different transition paths
depending on which experiences are most amenable to change. Third, a person-centred approach can
reveal trade-offs among recovery experiences in response to training: while training may reinforce some
experiences simultaneously, others may compete for limited time and resources. Estimated profiles
and transitions from pre- to post-training, therefore, capture patterns in which people differ in their
(changes to) distinct recovery experiences. Variable-centred meta-analytic evidence already points to
such heterogeneity, as Karabinski et al. (2021) found that detachment benefited more from training
among individuals with initial health- or recovery-related impairments.

Meta-analytic evidence further suggests that a range of training contents effectively improve re-
covery experiences, including boundary management, emotion regulation, sleep strategies, mind-
fulness, problem-focused coping and structured recovery activities (Karabinski et al., 2021; see also
Crain et al., 2017; Creswell, 2017; Ebert et al., 2016; Goldberg, 2022; Querstret et al., 2016; Reinke &
Ohly, 2024; Thiart et al., 2015). Although this meta-analytic evidence primarily concerns detachment,
primary studies indicate that other recovery experiences benefit from similar content (Ebert et al., 2015;
Hahn et al., 2011; Verbeek et al., 2019). Yet, specific training contents may influence some, but not all,
recovery experiences, and variable-centred studies cannot determine patterns and trade-offs among
them.

The current study included two training programs that incorporated content previously shown to
be effective. The first training drew on mindfulness-based stress reduction (MBSR; Kabat-Zinn, 1982,
20006) and mindfulness-based cognitive therapy (MBCT; Segal et al., 2002; see also Siegel, 2010). The sec-
ond training used cognitive-behavioural techniques based on the Detachment-Relaxation, Autonomy,
Mastery, Meaning and Affiliation (DRAMMA) model (Newman et al., 2014). Both programs target
diverse psychological mechanisms underlying recovery. They are therefore well-suited to influencing
multiple recovery experiences (e.g., mindfulness fosters psychological detachment, body scans induce
relaxation, boundary management increases control and leisure activities promote mastery). A person-
centred approach offers the unique opportunity to determine which heterogeneous (transitions be-
tween) patterns of recovery experiences occur in response to such training. A remaining question is
which outcomes are most suitable for capturing the effects of such transitions.

Relating person-centred recovery training effects to outcomes

In general, recovery experiences are linked to personal and work outcomes, reflecting their impor-
tance for individuals and organizations (Sonnentag et al., 2022). The four experiences are consistently
positively associated with well-being, positive affect and sleep quality, and negatively with work—family
conflict, negative affect and stress in meta-analytic evidence (Headrick et al., 2022). Nevertheless, they
also show differential associations with outcomes. For example, relaxation, control and mastery are
positively linked to job performance, whereas psychological detachment is not (Headrick et al., 2022).

In this study, we focused on perceived stress and sleep quality as outcomes because they directly
measure two core functions of recovery: restoring depleted resources and reversing the overall stress
process. Perceived stress represents the negative consequences that recovery is intended to mitigate,
whereas sleep quality captures perceived physiological outcomes of recovery processes that counter
perseverative cognitions otherwise associated with sleep problems (e.g., rumination; Berset et al., 2011).
Both perceived stress and sleep quality have been positively affected in previous recovery training stud-
ies utilizing variable-centred approaches (e.g., Hahn et al., 2011).

Prior evidence shows that reductions in perceived stress and improvements in sleep quality are as-
sociated with broader downstream benefits in subjective and physiological well-being. For example, a
study showed that the negative impact of perceived stress on subjective well-being was reduced when
sleep quality was incorporated as a mediator (Weinberg et al., 2016), and another study evidenced that
improvements in perceived stress and sleep quality were associated with reduced cardiometabolic risks
(Eliasson et al., 2010). These outcomes thereby provide a parsimonious test of training efficacy while
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laying the groundwork for future studies to track a broader spectrum of outcomes that may be respon-
sive to specific profile transitions.

Importantly, we expected perceived stress and sleep quality to be sensitive to training effects re-
flected in transitions between recovery experience profiles. Even changes in some, but not all, recovery
experiences (e.g., improved detachment and relaxation with stable control and mastery) may positively
affect perceived stress and sleep quality, because, meta-analytically, all recovery experiences are favour-
ably linked to these outcomes (Headrick et al., 2022). Again, the person-centred approach is well-suited
to reveal nuances in how patterns of change are associated with outcomes, adding substantial knowl-
edge to the recovery training literature.

The present research

In the present research, we utilized data from an RCT with online training over 6 weeks and a waitlist
control group to extend previous research on recovery profiles and training. We measured recovery ex-
periences, perceived stress and sleep quality before and after training. Our sample comprises individuals
who voluntarily enrolled in recovery training, providing a particularly informative context for studying
profile changes associated with training. These individuals actively sought support for their recovery,
suggesting they perceived their current recovery as insufficient, a population for whom recovery train-
ing is most relevant from a practical standpoint.

We combine this applied context with a person-centred approach (LTA), allowing us to address
questions that previous research could not answer. Specifically, prior person-centred studies on
recovery were limited by the inclusion of indicators beyond the four canonical recovery experiences
(e.g., Bennett et al., 2016; Gabriel et al., 2019), the absence of populations with an explicit need
for recovery improvement, and the lack of training manipulations in longitudinal person-centred
designs (e.g., Chawla et al., 2020; Grant et al., 2026; Siltaloppi et al., 2011). Our research addresses
these limitations by focusing exclusively on the four recovery experiences in a self-selected training
sample, within an RCT.

We summarize our main objectives in the following three research questions. We aimed to assess (1)
whether the occurring recovery profiles in the sample remained stable or were susceptible to change
from pre- to post-training, (2) to what extent individuals transitioned between recovery profiles from
pre- to post-training (i.e., whether training participation had people move to more adaptive profiles) and
(3) whether and how transition paths from pre- to post-training were related to changes in perceived
stress and sleep quality.

Our research makes both methodological and theoretical contributions to the literature on recovery
and training evaluation. Methodologically, combining the exploratory person-centred approach (e.g.,
Morin et al., 2018) with training data offers a new way to validate training effectiveness. The combi-
nation of person-centred methods and training evaluation involves methodological considerations,
such as the idea that violations of measurement invariance may imply meaningful change rather than
a methodological problem as would be the case in variable-centred evaluations. Theoretically, our
findings encourage a shift in perspective regarding the evaluation of recovery training. While variable-
centred approaches dominate the field, they are limited in that they cannot surface, let alone answer,
theoretical questions about for whom (i.e., based on specific patterns of pre-training recovery experi-
ences) and 2 which ways (i.e., how these patterns evolve or how individuals transition between patterns
in response to training) recovery training works. By adopting a person-centred lens, we demonstrate
that individuals and their recovery experiences respond to training in systematically different ways,
challenging the implicit assumption of universal change. This perspective paves the way for theorizing
about the dispositional and contextual factors that shape diverse training responses. Our findings thus
provide initial evidence on which groups of people define the target population for voluntary training
participation, how individuals and recovery experiences respond differently to training, and how het-
erogencous training effects are linked to well-being.
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METHOD

We used data from a larger project (Reis et al., 2021, 2024). The RCT was preregistered as a clinical
trial (https://dtks.de/search/en/trial/ DRKS00024933) and approved by an ethics committee, but the
analyses reported in this article were not preregistered and are exploratory. We describe the overall sam-
pling plan, focusing on aspects relevant to this article. We report any data exclusions, all manipulations
and all measures relevant to the present purposes. We provide Supplementary Online Materials (SOM),
including additional results, a codebook, the code and the data needed to reproduce our analyses on the
OSF: https://osf.io/32thy.

Participants and procedure

The RCT included 393 participants who completed the intake questionnaire. On average, partici-
pants were 40.56 years old (§D=10.94), 75.57% were female, 23.92% were male, and two individuals
did not disclose their gender. Participants reported a range of professions, with 25.45% employed
in healthcare and education services, 14.76% in administration, 7.89% in STEM fields and IT and
6.62% as scientific staff, with further participants engaged in other occupations. On average, par-
ticipants had working contracts of 35.66h per week (§D=7.82) and reported working 5.51h of
overtime per week (§D=28.18).

We recruited participants by announcing the study as training promoting recovery from work via
various media channels and by potential disseminators (e.g., workplace health management divi-
sions). Inclusion criteria for participation were age over 18, core working hours between 6:45a.m.
and 5:30 p.m.,1 a smartphone with internet access, and no current psychotherapy. Upon study enrol-
ment via a custom website, participants were sent the intake questionnaire on their preferred start-
ing date. The questionnaire began with eligibility criteria and informed consent, followed by
demographic information, measures of relatively stable characteristics, including recovery experi-
ences and well-being, and work-related questions. We will refer to the intake questionnaire as the
pre-training or first measurement occasion.

The study included two self-guided online training programs because one aim of the larger research
project leading to the data collection was to examine the equivalence of the two training approaches. We
randomized participants to one of the two training groups of to a waitlist control group that partici-
pated in all assessment phases. In a previous publication based on the data from this trial, using a Bayes
factor equivalence testing procedure (Linde et al., 2021; van Ravenzwaaij et al., 2019), we established
that both training approaches had equivalent effects on detachment (Reis et al., 2024).” Here, we com-

bined data from two training approaches and, thus, refer to a single training group (7 =261)and a

=132).
control
The study spanned 8weeks, beginning with a pre-training measurement, followed by a week of

training
single control group (#

experience sampling, 6 weeks of training for the training group, and concluding with another week
of experience sampling and a post-training measurement. We chose the training period duration to
enable the induction of macro-level (pre-to-post) change, for which meta-analytic evidence from
occupational health contexts suggests that moderately long training periods of five to 8 weeks of on-
line training are more effective than shorter periods (e.g., <4 weeks, Heber et al., 2017; or =2 wecks,
Karabinski et al., 2021) and longer periods (e.g., =9 weeks, Heber et al., 2017). Accordingly, we

"Tn line with this criterion, 90% of participants indicated that they typically start their workday between 6:00a.m. and 9a.m. (M=7:47a.m.,
SD=54min) and end their workday between 2:30 p.m. and 7:00 p.m. (M=4:45p.m., SD=91 min).

“For the present research, we analogously conducted supplementary analyses testing the changes in the other recovery experiences for
equivalence across the two types of training and established equivalence of the pre- to post-training change in observed means across the two
types of training for relaxation (BF; =12.38), control (BF, =4.81), and mastery (BF,

both training groups can be accessed in SOM1.1.

=17.82) as well. Nevertheless, descriptive statistics for

1 1
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released one new online module per week across 6 weeks to deliver sufficient dosage without over-
burdening participants. Throughout the training period, participants received short experience sam-
pling questionnaires with varying sampling intensity. For details on the procedure and training
content for each week, see Figure 1. Participants received monetary rewards contingent on their
participation and entered a voucher lottery, where the chances of winning increased with question-
naire compliance. Furthermore, participants received written individual feedback at the end of the
study, comparing their summarized responses to those of the whole sample. One week after the end

individual
study start
® pre-training (intake) questionnaire
randomization
training control
MBCT CBT
week 1 D full ESM week D full ESM week D full ESM week
week 2 breathing exercise 45-60 goal attainment 45-60
. . 0 min min
mindful practice boundary management
mindful activities planning a leisure activity
. _— 45-60 . 45-60
week 3 5-min meditation in stressor analysis @ “min
attention regulation stressor psychoeducation
body scan planning a leisure activity
. ) 45-60 . 45-60
week 4 5-min and walking @ "o stressor anaylsis ® “min
meditation problem solving
exploring emotions planning a leisure activity
raisin exercise
45-60 45-60
week 5 5-min and long © “min rumination psycho- min
breathing meditation education
progressive muscle relaxation planning a leisure activity
body scan
. . 45-60 . X 45-60
week 6 changing habits min sleeping habit ‘ min
5-min meditation psychoeducation
negative thought reappraisal planning a leisure activity
. ¥ - 45-60
week 7 self-compassion A;iio self-appreciation min
5-min meditation planning a leisure activity
fond breathing exercise future suggestions
week 8
D full ESM week D full ESM week D full ESM week
8 weeks after | | |
individual l
study start

post-training questionnaire

FIGURE 1 Flowchart for the data collection and training procedure, content and intended time frame. We included a
detailed rationale for exemplary training content and sequencing in SOM2.1. CBT, Cognitive Behavioural Therapy; ESM,
Experience Sampling Method; MBCT, Mindfulness-Based Cognitive Therapy.
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of the training period, participants were prompted to fill out the post-training questionnaire, which
we will refer to as the post-training or second measurement occasion. It included recovery experi-
ence indicators, well-being outcomes, and a proxy variable measuring training compliance, asking
whether participants had completed the week six module.

Overall, 393 people participated in the first measurement occasion and 247 in the second (i.e., 62.85%
of the sample remained, 69.70% of the control group and 59.39% of the training group).

Measures
Latent profile indicators: Recovery experiences

We measured the recovery experiences of psychological detachment, relaxation, control and mas-
tery pre- and post-training using four items each (Recovery Experience Questionnaire; Sonnentag &
Fritz, 2007). We intended to measure the recovery experiences as relatively stable using the time frame
‘in the last 2weeks’. Participants responded on a Likert scale ranging from 1 (does not apply at all) to 7
(fully applies). We report example items and reliabilities for the respective recovery experiences in Table 1
alongside descriptive statistics (for a list of all items, see SOM2.0).

Outcomes

We measured sleep quality with seven items from the Standardized Sleep Inventory (Gértelmeyer, 2011).
Responses were given on a 7-point scale ranging from 1 (izever) to 7 (very often). We used four items adapted
from Cohen et al's (1983) Perceived Stress Scale (Reis et al., 2019) to assess perceived stress, ranging
from 1 (never) to 5 (very often). We present descriptive statistics, example items and reliabilities in Table 1.

Analytic strategy

We followed the recommendations and adapted the code by Nylund-Gibson et al. (2023) to conduct the
steps of an LTA comparing qualitative and quantitative differences in recovery experiences before and
after the training phase. We conducted all analyses in R (Version 4.3.3, R Core Team, 2024) or Mplus
(Version 8.8, Muthén & Muthén, 2022) via MplusAutomation (Hallquist & Wiley, 2018). We used robust
maximum likelihood estimation for the LTA while accounting for missing data using full information
maximum likelihood (FIML) estimation. Furthermore, to maximize sample size, we estimated all mod-
els using the combined data (i.c., training and control groups together). We later included the condition
(training vs. control) as a covariate in the LTA to explore differences in latent profile membership and
transition probabilities between conditions. Figure 2 visualizes an overview of the modelling steps.

Latent transition analysis

As a preparatory step, we enumerated the profiles before the LTA. We conducted separate LPAs for the
pre- and post-training measurement occasions to identify how many and which profiles characterized
the recovery experiences, respectively. For details on the decision-making process and more detailed
results of this analysis, please refer to SOM1.2.

Measurement invariance across time
After the profile enumeration, we inspected whether the estimated recovery experience means of
the profiles at the pre- and post-training measurement occasions were invariant across time (i.e.,
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CHANGES IN RECOVERY PROFILES 11 of 23

Latent Transition Analysis
Outcomes

Latent Transition Analysis
Condition Effects

Condition Residualized Change in
(Training = 1 vs. Control = 0) Sleep Quality and Perceived Stress

FIGURE 2 Overview of fitted models starting with the profile enumeration, separate for pre- and post-training
measurement occasion, and building up to a latent transition analysis including condition as a covariate and residualized
change in sleep quality and perceived stress as outcomes. Shaded areas symbolize which variables and paths were included
in the modelling steps, sequentially increasing from the model fitted first (darker shaded areas inside) to last (lighter shaded
area outside, i.e., the final model). To simplify the graph, we did not include paths for the direct effects of the condition as a
covariate on the post-training profile indicators, but these were estimated in the covariate noninvariant model (see SOM1.3).

whether the same profiles occurred at both time points). To this end, we included both measurement
occasions in an LTA, in which we regressed post-training profile membership on pre-training profile
membership and compared models with different restrictions. We assessed whether the assumption
of measurement invariance was justified for our data by comparing the fit of the invariant model
with a noninvariant model using a likelihood ratio test (LRT) with the Sattorra—Bentler adjustment
(Nylund et al., 2007; Nylund-Gibson et al., 2023). A nonsignificant LRT result would indicate that
the more restrictive (i.e., invariant) model did not fit significantly worse than a noninvariant model
and that the assumption of measurement invariance was warranted. A different number of profiles
or profiles that deviated in the estimated mean structure between the first and second measurement
occasions would indicate that full measurement invariance was an unwarranted assumption. Still,
partial measurement invariance (i.e., restricting a subset of profiles to equality over time) might hold
for a subset of similar profiles.

Condition effects

The LTA with the number of profiles and plausible restrictions regarding measurement invariance
across time determined in the previous analysis steps was then expanded in a one-step approach’ to
include condition as a binary covariate (training=1 vs. control=0). We used the condition to predict
profile memberships and transition probabilities. We further explored whether the same estimated pro-
file means applied in both conditions, which, again, was a question of measurement invariance, in this
case, across groups. For parsimony, we focused on results from the model (implicitly) assuming

*We chose a one-step approach over a three-step approach because the condition might affect the profile estimation, which (if so) could be
seen as one type of training effect and should not go unnoticed.
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12 of 23 | PEUCKMANN ET AL.

measurement invariance across conditions (i.e., the same profiles with the same estimated indicator
means occurring in the training and control groups; covariate invariant LTA). In SOM1.3, we elucidate
whether and how the profiles varied across conditions (covariate noninvariant 1.TA) and differentiate train-
ing effects from measurement differences.

Outeomes

In a final model, we predicted well-being outcomes using different transition paths from pre- to post-
training. To ensure that profile estimation was not affected by the inclusion of the outcome variables, we
adopted a manual three-step approach using the Bolck, Croon and Hagenaars (BCH) weights, building
on our previously established LTA model. For this step, we proceeded, in part, analogously to Lubbers
et al. (2024), operationalizing the outcomes as residualized change scores (i.c., residuals from a regres-
sion of post-training values of the respective construct on pre-training values of the same construct).
We z-standardized the residualized change scores to foster comparability and interpretability because
the original response scales of the two outcome measures had different maxima.

RESULTS

Table 1 presents descriptive statistics for the latent profile indicators and outcomes for the pre- and
post-training measurement occasions. As described earlier, after the initial profile enumeration, we fit
multiple LTA models to evaluate measurement invariance across time and conditions, training effects
and the prediction of outcomes. For the sake of readability, we report estimated indicator means, class
membership, training effects and transition probabilities only for the final model.

To examine whether the structure of recovery profiles remained stable or was susceptible to change
from pre- to post-training, we began by enumerating profiles separately for the two measurement occa-
sions. We settled on a five-profile solution for the pre-training measurement occasion and a three-profile
solution for the post-training measurement occasion based on a joint consideration of information
criteria, likelihood ratio tests, Bayes Factors and substantive interpretability (for details, see SOM1.2).
Figure 3 depicts the estimated means and frequencies of the profile indicators for each profile.

Pre-Training Post-Training

M Good Recoverers (12.33%)

@ Ruminating Recoverers (18.69%)
W Moderate Recoverers (15.15%)
@ Moderate Agents (42%)

@ Poor Recoverers (11.83%)

] -, —=‘
$5- [ ’——’—— .
= o

Bagvooo et oo
: g -
= . o

81 . e

& Good Recoverers (37.73%)
A Moderate Controllers (48.55%)

@ Poor Recoverers (13.72%)

Detlach. Reiax. Cor;trol

Masltery Detlach. Reiax. Corl\trol Masltery
Recovery Experience

FIGURE 3 Estimated means and frequencies for the latent profiles at the pre- (left) and post-training (right)

measurement occasions from the separate LPAs.
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CHANGES IN RECOVERY PROFILES | 13 of 23

In terms of substantive interpretation, at the pre-training measurement occasion, about 40% of the
sample showed mostly quantitative between-subject differences and could be divided into the Good
Recoverers, who had high levels on all recovery experiences, the Moderate Recoverers, who had moderate
levels, and the Poor Recoverers, who experienced low levels. The remaining (majority) part of the sample
showed two additional profiles in which individuals employed different recovery experiences to varying
degrees. Remarkably, individuals in these two profiles exhibited low levels of psychological detachment,
similar to those of the Poor Recoverers. For the remaining recovery experiences, a group of Ruminating
Recoverers, who had trouble detaching psychologically and thereby remained cognitively involved with
their work, was able to relax moderately, perceive a substantial sense of control over their free time,
and experience moderate mastery. The profile with the largest membership reflected the experiences
of 42% of the sampled individuals. In addition to low psychological detachment, these individuals re-
ported relatively low levels of relaxation but experienced moderate control and mastery. Thus, we named
these individuals the Moderate Agents, as they did not detach or relax much but took a moderately active
approach to their free time.

For the post-training measurement occasion, the reduction in the number of profiles led to a de-
crease in the qualitative variety of the profiles. Differences between profiles reflected mainly quantita-
tive differences in the overall experience of recovery. About 38% of individuals could be termed Good
Recoverers after training. Nearly half of the sample reported moderate values for all recovery experiences.
Unlike the Moderate Recoverers from the pre-training measurement occasion, the post-training profile
showed slightly higher control and slightly lower detachment levels. Control seemed especially crucial
for the Ruminating Recoverers and the Moderate Agents before the training. Conversely, the profile empha-
sizing control at the post-training measurement occasion was associated with comparably better detach-
ment than these two pre-training profiles. Combining the three middle profiles from the pre-training
measurement occasion conveyed a different quality. Hence, we labelled the profile Moderate Controllers.
The third profile with the lowest estimated means and the smallest membership was still composed of
Poor Recoverers. Increased membership in the Good Recoverers profile yielded initial evidence of a positive
training effect.

Latent transition analysis
Measurement invariance across time

To further understand the extent to which the profile structure changed, we subsequently included
both measurement occasions in an LTA with five profiles at the first measurement occasion and three
profiles at the second. The different number of profiles contradicted the notion of full measurement
invariance across time. Nevertheless, a visual inspection of the profiles in Figure 3 revealed structural
similarities between the pre- and post-training measurement occasions. Three profiles primarily dif-
ferentiated individuals quantitatively (i.e., good, moderate and poor recovery). The LRT comparing a
maximally invariant LTA model (i.e., we constrained means for three profiles to be equal across time)
with an LTA with freely estimated means reflected a significantly worse fit of the maximally invariant
LTA model, )(2(12):22.36, p=.034. By contrast, the LRT comparing a partially invariant LTA model
(i.e., we constrained means for two profiles to be equal across time) with an LTA with freely estimated
means was not significant, )(2(8) =11.24, p=.188. Consequently, we assumed partial measurement invari-
ance with two equivalent profiles across time. In the final model, the estimated means for both the
Good Recoverers and the Poor Recoverers could be restricted to be equal across measurement occasions. The
means for the Moderate Controllers at the post-training measurement occasion did not sufficiently resem-
ble any of the other pre-training profiles (i.e., they could not be statistically constrained to any of the
pre-training profiles' means, see Table 2).
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14 of 23 PEUCKMANN ET AL.

TABLE 2 Estimated means and variances for the latent profiles in the final model.

Measurement occasion Profile Detach. Relax. Control Mastery
Pre-training

Estimated means

Good Recoverers 5.18 5.89 5.88 491
Ruminating Recoverers 2.36 5.09 5.22 4.09
Moderate Recoverers 4.30 4.31 4.59 3.96
Moderate Agents 2.19 3.27 3.96 3.79
Poor Recoverers 2.10 2.12 2.77 2.81

Estimated variances
79 .50 .81 1.61
Post-training

Estimated means

Good Recoverers 5.18 5.89 5.88 4.91
Moderate Controllers 3.65 4.40 4.69 3.50
Poor Recoverers 2.10 2.12 2.77 2.81

Estimated variances
1.91 .69 .65 1.60

Note: We constrained variances to be equal across all profiles; hence, we report them only once per measurement occasion and recovery
experience.

Condition effects

To explore how profile memberships and transitions between profiles relate to training, we included
condition as a covariate, assuming partial measurement invariance across time, as established previ-
ously. The covariate invariant model showed that the condition did not significantly predict pre-training
profile membership. The odds ratios that compared the probability that any one profile relative to the
Ruminating Recoverers profile characterized the training group (vs. the control group) for the pre-training
measurement occasion did not differ significantly from 1 (Good Recoverers: OR=2.86, 95% CI [.68, 12.05],
Poor Recoverers: OR=1.27,95% CI [.51, 3.16], Moderate Recoverers: OR=2.79, 95% CI [.83, 9.306], and Moderate
Agents: OR=1.56, 95% CI [.43, 5.70]). Odds ratios of 1 indicate an equal likelihood that the training and
control groups would be in the respective profiles, rather than the Ruminating Recoverers group. These
results suggest randomization success, as we would not expect differences between conditions before
any training. By contrast, post-training profile membership was partly significantly predicted by the
condition. Participants in the training group were nearly four times as likely to be Good Recoverers instead
of Moderate Controllers than those in the control group, OR=3.92, 95% CI [1.42, 10.78]. The likelihood
of being Poor Recoverers instead of Moderate Controllers did not differ significantly between the conditions,
OR=.94, 95% CI [.33, 2.63].

Regarding transition probabilities, we include a summary of transition probabilities and profile
memberships, averaged across conditions, for the final model in Figure 4. For nearly any pre-training
profile, participants had the highest probability of transitioning to a profile with higher recovery expe-
riences (partly or overall).* Table 3 presents descriptive differences in transition probabilities between
the training and control groups. To highlight a few differences, participants in the training group were

*Some very large or low transition probabilities were fixed to 1 or 0, respectively (a default setting in Mplus). For example, (nearly) no one
transitioned from being a Good Recoverer to a Poor Recoverer or Moderate Controller, so the probability of remaining a Good Recoverer is displayed as
100%.
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Good

Recoverers

(7.33%)

Ruminating

Recoverers
Recoverers

Moderate (39.17%)

Recoverers

(16%)

Moderate

Agents

(35.92%) Moderate
Controllers

(46.65%)

Poor

Recoverers

(28.04%) Poor
Recoverers

(14.18%)
Pre-Training Post-Training
Measurement Occasion Measurement Occasion

FIGURE 4 Estimated sizes of the profile clusters from the pre- and post-training measurement occasions and transition
probabilities from the pre- to the post-training profile clusters. The slight differences in proportional membership between
the pre- and post-training profiles in Figure 3 and this figure are due to the estimates being derived from different models
using varying amounts of data. Specifically, the values in Figute 3 were based on separate LPAs, which considered either only
the pre-training or only the post-training measurement occasion. By contrast, the values in this figure were derived from the
final LTA model, which included both measurement occasions and the condition as a binary covariate.

TABLE 3 Transition probabilities from the pre- to the post-training profile clusters by condition.

Moderate Controllers

Good Recoverers Recoverers Poor Recoverers

Post-training profiles Control Training Control Training Control Training
Pre-training profiles

Good Recoverers 1.00 1.00 .00 .00 .00 .00
Ruminating Recoverers 39 .72 .61 28 .00 .00
Moderate Recoverers 31 .64 .66 .35 .04 .02
Moderate Agents 15 40 73 .52 A3 .08

Poor Recoverers .06 21 52 46 42 .34

Note: Cells contain the transition probabilities from the pre-training profiles (rows) to the post-training profiles (columns) separately for the
control and the training groups. Bolded probabilities can be interpreted as stability (i.c., showing the same profile for both measurement
occasions), and #Zalicized probabilities reflect an overall improvement (i.e., higher recovery experiences). Probabilities not highlighted can be
viewed as transitions to a profile with (partly) decreased recovery experiences or to a profile with partly increased and partly decreased recovery
experiences. Both very high and very low transition probabilities were fixed at 1 and 0 to aid model estimation (Mplus default).

more likely, descriptively, to transition from any pre-training profile to Good Recoverer status than those
in the control group. Vice versa, the control group showed greater stability in remaining Poor Recoverers
or continuing to exhibit moderate recovery experiences.
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Outcomes

We subsequently included changes in well-being outcomes in the analysis to find out whether and how
these were related to transition paths from pre- to post-training. Positive residualized change scores for
sleep quality indicate an improvement (i.e., higher sleep quality at the post-training measurement occa-
sion than, on average, predicted from sleep quality at the pre-training measurement occasion). By con-
trast, negative residualized change scores indicate a deterioration in sleep quality. Vice versa, negative
residualized change scores for perceived stress indicate an improvement, whereas positive residualized
change scores indicate that people perceived more stress. Ruminating Recoverers who transitioned to being
Good Recoverers reduced their perceived stress, M=—.63, SE=.24, p=.009, like Moderate Recoverers who
improved to Good Recoverers, M=—93, SE=.26, p<.001. For the latter, there was also a significant im-
provement in sleep quality, M=.65, SE=.25, p=.011. By contrast, perceived stress levels significantly in-
creased over time for individuals who remained Poor Recoverers, M= .53, SE= .17, p=.002. We visualized
small, nonsignificant residualized change scores associated with further transition paths in SOM1.4.

Subsequently, we report exploratory pairwise comparisons of individuals who improved to Good
Recoverers or Moderate Controllers, respectively, to assess whether their residualized change in sleep qual-
ity and perceived stress differed from those of individuals who started at and remained at a good or
moderate level of recovery experiences, respectively. Furthermore, we explored whether deteriorating
from the pre- to post-training measurement occasion concerning the level of recovery experiences was
associated with different residualized changes in the outcomes than improving recovery experiences. In
terms of significant comparisons between paths, Ruminating Recoverers who transitioned to Good Recoverers
improved their sleep quality more, A =1.33, 95% CI [.14, 2.53], and reduced their perceived stress more,
A =-175,95% CI [=3.14, —.306], than initial Ruminating Recoverers who were Moderate Controllers on the
post-training measurement occasion. Individuals who improved from Moderate to Good Recoverers had a
higher (i.e., more positive) residualized change score for sleep quality, A =1.04, 95% CI [.49, 1.60], than
individuals who transitioned from the Moderate to the Poor Recoverers profile. Furthermore, Ruminating
and Moderate Recoverers who turned into Good Recoverers reduced their stress more than Good Recoverers who
remained Good Recoverers, A =—1.12,95% CI [-1.96, =.29], and A =—.83, 95% CI [-1.61, =.06], respec-
tively. These results indicate that transitions to profiles with improved recovery experiences were partly
associated with improved sleep quality and perceived stress.

DISCUSSION

Harnessing data from a large-scale RCT, we investigated potential changes in recovery experience profiles
as a function of participation in recovery training, the impact of training participation on recovery profile
memberships and transitions, and the implications of different transition paths for changes in well-being,
Our key findings can be summarized as follows: (1) Five and three profiles of recovery experiences on the
pre- and post-training measurement occasions reflected between-person differences in the levels (quantity)
and partly the combination (quality) of recovery experiences, with a change in the profile structures from
the pre- to the post-training measurement occasion. We interpret this result as reflecting genuine structural
change because profiles dissolving from pre- to post-training came with expected improvements in detach-
ment. Additionally, the pre-training profile structure represented a specific population in need of training,
implying that the profile composition should change during training. Furthermore, (2) most participants
improved by transitioning to a profile with higher recovery experiences from the pre- to the post-training
measurement occasion, even some from the untrained control condition. However, the probability of re-
porting high levels of recovery experiences at the post-training measurement occasion and the descriptive
probabilities of improving one's tecovery experiences profile were higher for the training group. This result
reflects a training effect in the intended direction. Concerning well-being, (3) individuals who improved
their recovery experiences partly also benefited in terms of improved sleep quality and decreased perceived
stress levels more than individuals who remained in the same profile of recovery experiences (even those
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in moderate to good profiles) and more than individuals who moved into a worse profile. This distinction
between transition paths enhances understanding of the link among recovery, training and well-being.

Previous research has shown that people report different profiles of recovery experiences (Bennett
et al., 2016; Gabriel et al., 2019). Our findings also support the existence of multiple profiles reflecting dif-
ferent types of joint occurrences of recovery experiences, again demonstrating the importance of person-
centred approaches to complement variable-centred approaches for understanding how people recover
from work. The profiles derived from our data show similarities to previously obtained profiles of recovery
experiences. Profiles similar to the Ruminating Recoverers profile and the Good Recoverers profile also occurred
in Bennett et al. (2016) and Gabriel et al. (2019). A Moderate Recoverers profile also reflected parts of the sam-
ple in Gabriel et al. (2019) and Chawla et al. (2020), and a profile similar to the Moderate Agents profile, which
had the largest membership on our pre-training measurement occasion, was obtained in Bennett et al. (2016).
So, our findings overlap with the previously reported types of recoverers in working populations. In con-
trast to previous studies, multiple profiles on our pre-training measurement occasion shared low levels of
psychological detachment. This finding is likely due to a self-selection effect intentionally provoked by ad-
vertising our study using terms such as ‘switching off from work’. Thus, the study was particularly attractive
to people with low psychological detachment and those who struggled with recovery from work in general.
The latter group was particularly evident in the Poor Recoverers profile in our study. This profile did not exist
in previous studies on recovery experience profiles, which did not include training and, therefore, targeted
different populations. Plausibly, improvements in the malleable experience of psychological detachment led
to a reduction in the number of profiles post-training because two profiles with low levels vanished.”

We expanded upon previous research on the profile structure of recovery experiences by examining sta-
bility versus change over an 8-week interval, and included training for parts of the sample. We showed how
recovery training can affect profile membership and profile transitions. Regarding stability versus change,
the overall profile structure changed to a reduced number of more homogeneous profiles from pre- to post-
training. Most participants transitioned to a profile with improved recovery experiences, and the training
group showed a particularly pronounced improvement tendency. This finding shows that profiles of recov-
ery experiences are not static but change over time, and that training fosters recovery (i.e., increased mem-
bership in more adaptive profiles and higher probabilities of improvement in the training group). Whereas
the training group improved their recovery more, the control group also demonstrated adaptive transitions
across time. We believe this finding may be explained by potential measurement reactivity to the assess-
ments with varying sampling intensity during the training period in all conditions (i.e., including the control
group). Frequent assessments in daily life may, for example, increase subjective emotional awareness (Fisele
et al.,, 2023). It is also possible that participants in our waitlist control group, who chose to participate in the
training study because they felt the need to improve their recovery experiences, might have been inclined to
reflect on their recovery from work, thereby experiencing a pseudo-training effect.

Theoretical contributions

Our findings open three avenues for recovery theory. First, we identified heterogeneous groups of peo-
ple who voluntarily enrolled in recovery training, which invites theorizing about what distinguishes them.
One pattern in particular puzzled us: people who already scored high on all recovery experiences (Good
Recoverers) still signed up. A plausible explanation is that this group is driven by perfectionistic strivings, that
is, self-focused pursuits of improvement (Reis & Prestele, 2020; Stoeber & Otto, 2006). Future research
should test whether dispositional factors such as perfectionism predict self-selection into recovery training,
Second, recovery experience patterns changed with training, but detachment changed the most, regard-
less of the pre-training profile. This asymmetric malleability may reflect the rigidity of life circumstances

This is not simply due to systematic dropout. Frequencies of participants from the five pre-training profiles remaining at the post-training
measurement occasion did not significantly deviate from an expected distribution in the case of even dropout among pre-training profiles,
Z7-(@)=1.35, p=.852. This also held when looking at the training, y*(4)=0.34, p=.987, and at the control group separately, y*(4)=2.40, p=.663.
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(e.g., family obligations) that constrain improvement in control, relaxation and mastery more than in de-
tachment (Virtanen et al., 2020). Third, adaptive transition paths predicted greater gains in well-being than
stable profiles or declines in recovery experiences. This pattern points to a dynamic view of recovery: up-
ward movement in recovery experiences may itself function as a resource, such that positive change predicts
well-being gains beyond what already high levels of recovery experiences can confer. Taken together, these
findings set a theoretical agenda for recovery research that takes heterogeneity in training response, asym-
metric malleability across experiences and the value of positive change seriously.

Methodological implications

Evaluating training using person-centred approaches, compared with variable-centred approaches,
also has methodological implications. That is, measurement invariance between pre- and post-training
profiles is required in variable-centred but may not be a desirable outcome in person-centred train-
ing research. In variable-centred approaches, measurement invariance across time is a prerequisite, as
training-related change in the focal construct can be interpreted only after ensuring that the construct
is measured equivalently across the measurement occasions under comparison (Fokkema et al., 2013;
Seddig & Leitgéb, 2018). By contrast, person-centred approaches are not concerned with measuring
constructs, but the measurement model (and thereby what is tested for [in]variance) reflects groups of
people. Whereas we would not assume that training should alter the measurement of an investigated
construct (i.e., a variable-centred approach), it is plausible that training changes the experiences of
subgroups of people, reflected in profiles (i.e., a person-centred approach). For example, we observed
Ruminating Recoverers before but not after the training. In large parts, initial Ruminating Recoverers im-
proved their psychological detachment and were Good Recoverers post-training. Restricting the number
of profiles and the estimated profile indicator means to equality across time would have concealed this
training effect and likely would have resulted in a poor model fit. Therefore, the violation of measure-
ment invariance between the pre- and post-training measurement occasions can (maybe counterin-
tuitively) be viewed as a strength in our case and in person-centred (as opposed to variable-centred)
approaches more broadly. Since the training aims to change the composition of latent profiles but not
the underlying construct's meaning, changes in the number, size and shape of profiles can reflect mean-
ingful intervention effects rather than measurement flaws.

Another perspective could be to view the profiles as universal and constant across the population.
That is, the profile structure would not be a target for training. However, the individuals recruited for
training research may reflect a population that needs training (e.g., people struggling with recovery),
whether through self-selection or researchers' inclusion criteria. Should these participants become more
similar to the general population (e.g., people with varying abilities to recover from work) after being
trained, the hope of achieving measurement invariance would be at odds with detecting training effects
in a person-centred approach.

Practical implications

Besides methodological implications, our study has practical implications. The distinct profiles of
recovery experiences reflect the variety of ways in which people recover from work. Still, even
among individuals interested in improving their recovery, most already exhibited moderate mastery
and had at least moderate control over their free time. Considering the differential malleability of
recovery experiences, there were also the least quantitative differences in mastery levels between the
profiles, both before and after the training. Transitions between profiles were thus associated with
numerically smaller changes in mastery compared with other recovery experiences. This finding
aligns with variable-centred training evaluations, which show smaller or less sustainable effects on
mastery than on other recovery experiences (Ebert et al., 2015; Hahn et al., 2011). By contrast, many
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people struggled to switch off from work: In our sample, more than 72% of participants reported
low detachment on the pre-training measurement occasion. Nevertheless, detachment seems mal-
leable, as reflected by changes in the profile structure, which show a reduction in the number of
profiles with low levels of detachment.

Our findings suggest that practitioners who implement training in their organizations should
assess all recovery experiences before designing a training program. This approach will enable them
to identify groups of people with deficient yet malleable recovery experiences related to well-being
or performance, enabling tailored training. Previous research has used person-centred approaches
to identify groups of people and types of resources that could be targeted for training to achieve
a healthy, high-performing workforce, for example, in the domain of job and off-job crafting (Ho
et al., 2024). Our research shows that individuals who lack psychological detachment can train their
recovery effectively. Hence, it could be worthwhile to apply CBT-based approaches that address
rumination as a process rather than its content (e.g., rumination-focused cognitive-behavioural ther-
apy, RFCBT; Watkins, 2016). Further, organization-based training could promote a team culture
that facilitates recovery from work. For example, supervisors should communicate their support and
appreciation for employees' recovery after work (Bennett et al., 2016) and their (non-)expectations
regarding post-work availability.

Limitations and future directions

As with any study, there are limitations to consider. First, we used only self-reports. Therefore, common
method variance might have inflated the relationships between the variables (Podsakoff et al., 2003).
Although recovery experiences are currently best accessed through self-report, more objective assess-
ments of outcomes may be insightful (e.g., actigraphy for sleep quality). In this respect, it is important to
note that the present data are part of a larger project and that a high participant burden may have com-
promised measurement validity. Similarly, we assessed training compliance using a self-report proxy
variable, indicating that 63% of the training group had completed the last training module at the second
measurement occasion. Unfortunately, this measure does not provide insights into variability in partici-
pation within individuals across weeks and between individuals. Second, person-centred analyses are
inherently exploratory, and numerous decisions within the analyses necessarily had to be made in light
of the data. Here, transparency about all analytical paths is key, guiding our reports in the manuscript
and SOM.°

A further issue is that, while we perceive the diverse professional backgrounds in our sample as a
strength, different professions may vary in their recovery experiences and potential training effects.
Due to sample size constraints, we could not explore differences between professions, but a person-
centred approach may reveal potential qualitative differences across professions in future research.
Sonnentag et al. (2022) argue that differences between professions in recovery may be especially
pronounced when work-rest cycles (e.g., shiftwork) or the extent of physical demands (e.g., blue-
collar workers) differ. Our sample was quite homogeneous in these regards because of our inclusion
criterion regarding core working hours during the day. We therefore attracted mainly white-collar
workers as participants, as is typical for recovery research (Sonnentag et al., 2022). Additionally,
our sample was predominantly female, limiting the generalizability of the results to populations
with different gender distributions. Still, women are more likely to seek help regarding their mental
health (Liddon et al., 2018), making them an especially relevant target group when it comes to indi-
viduals voluntarily engaging in recovery training.

6 L . . .
"For transparency and to check for the robustness of our results, we further conducted a sensitivity analysis addressing the imbalanced sample
sizes of the training and control group (see SOM1.5). The interpretation of the results aligns with the results reported for the full sample in this
manuscript, indicating our results were not produced by the imbalanced sample sizes.
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CONCLUSION

Our results corroborate the idea that employees report different profiles of concurrent recovery experi-
ences. These profiles are a target for training, as many participants improved in their recovery from
work and transitioned from less to more adaptive recovery profiles. Adaptive transitions were associated
with better sleep quality and lower perceived stress, and were particularly likely among trained partici-
pants. Our research makes methodological contributions by showing how a person-centred approach is
well-suited to reveal patterns and training effects that have been previously underexplored. We inspire
future theoretical developments around recovery training, by showing who participates in recovery
training (e.g., people struggling with psychological detachment in particular), how recovery experiences
respond differentially to training (e.g., psychological detachment being especially malleable), and how
heterogeneous training responses across individuals translate into improved well-being (e.g., improve-
ments of recovery experiences linked to more favourable outcomes than maintenance or declines of
levels of recovery).
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