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The aim of this study was to investigate employees’ self-reported creativity before and
after vacation and to examine the impact of recovery experiences (detachment, relaxation,
mastery, meaning, autonomy, affiliation) on changes in creativity. The DRAMMA model of
Newman et al. provides the theoretical background of our approach. Longitudinal data
was assessed with four repeated measurements. The study encompassed data from 274
white-collar workers. Analyses showed that employees subjectively perceive their creativity
to benefit not immediately after their vacation but 2 weeks later. Detachment was
significantly related to lower creativity within persons, while mastery experiences explained
differences in creativity between persons. This study provides a detailed picture of changes
in creativity around vacations.

Keywords: changes in creativity, vacation, recovery, longitudinal, DRAMMA, holiday, detachment, mastery

INTRODUCTION

Vacationing has psycho-social benefits similar to, or even exceeding the benefits of leisure
time spent over shorter periods, such as evenings or weekends at home (De Bloom et al,
2017). Travel experiences undertaken alone, as a couple, or as a family, may be conducive to
self-reflection (Bosangit et al., 2015), encourage personal development (Noy, 2004), and strengthen
social relationships (Shaw et al, 2008). Moreover, vacationing has a positive impact in terms
of personal development, family experiences, learning and quality of life, perceptions of
disadvantaged members of society, such as people with low income (McCabe and Johnson,
2013), disabilities, and physical or mental diseases (e.g., Hunter-Jones, 2004). Healthy employees
can benefit from taking time off work and taking a vacation in terms of health complaints,
burnout, and affective well-being (Fritz and Sonnentag, 2006; De Bloom et al., 2014a; Syrek
et al., 2018). But how about creativity as a key aspect of job performance? Most employers
seem to believe that vacations increase employee productivity, and the U.S. Travel Association
reported that two out of three US executives expect that vacations increase creativity (Achor
and Gielan, 2016). However, scientific evidence on vacations and creativity is scarce.

In Western societies, regular time off from work is considered an integral part of working
life and vacations are an essential element of quality of life (Filep, 2012), not least because

Frontiers in Psychology | www.frontiersin.org

1 December 2021 | Volume 12 | Article 784844


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.784844﻿&domain=pdf&date_stamp=2021-12-24
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.784844
https://creativecommons.org/licenses/by/4.0/
mailto:christine.syrek@h-brs.de
https://doi.org/10.3389/fpsyg.2021.784844
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.784844/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.784844/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.784844/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.784844/full

Syrek et al.

Vacation and Creativity

of the pressure to be “always on, never done,” recovery work
during off-job time is increasingly difficult (Sonnentag et al.,
2017). This has wide-ranging detrimental consequences for
employees” well-being and performance (e.g., Amelsvoort et al.,
2003). Recovery describes the process of psychophysiological
unwinding that offsets the strain process initiated by work
demands (Sonnentag and Geurts, 2009), and vacations constitute
the longest, consecutive period of respite from work (e.g.,
Eden, 2001).

Two systematic literature reviews underline the positive
impact of vacations on employees’ health and well-being (De
Bloom et al., 2009; Chen and Petrick, 2013), evident in indicators,
such as fewer health complaints (of sleep impairment, etc.;
Fritz and Sonnentag, 2006), enhanced life satisfaction (Gilbert
and Abdullah, 2004), and reduced exhaustion (Westman and
Etzion, 2001). Furthermore, two long-term epidemiological
studies report that not taking vacations for a prolonged time
is related to a higher risk of heart attacks, cardiovascular
disease, and even premature coronary death (Eaker et al., 1992;
Gump and Matthews, 2000).

The link between vacationing and job performance, however,
has received much less research attention. This is surprising,
because diary studies on recovery episodes of shorter durations,
like evening hours or weekends, indicate that employees who
start their workday feeling mentally and physically refreshed
report higher task performance (Binnewies et al., 2008). A
recent study by Miyakawa et al. (2019) showed that travel
frequency was related to an increase in generic skills (e.g.,
effective communication) and in the long run with employees’
monthly salary.

This study focuses on the impact of vacation, a prolonged
episode of recovery from work, as a potential predictor of
creativity as a key aspect of employees’ job performance.
Researchers see creativity as one of the most complex and
advanced achievements of which a person is capable (Taylor,
1988). Creativity can be described as “the production of novel
and useful ideas by an individual or small group of individuals
working together” (Amabile, 1988, p. 126). Employees’ creativity
is an important potential competitive advantage for companies
(Amabile, 1988). Therefore, organizations pursue the goal of
promoting employees’ creativity to keep up with change processes
and accelerated technological development (Volmer et al., 2019).

Numerous theories and studies aim to identify personal
and organizational predictors of employees’ creativity at work
(see Hammond et al,, 2011, for a meta-analytical review). Yet
the association between recovery and creativity has received
scant research attention, although several theories and studies
imply that there may be a connection between recovery and
the generation of creative solutions (Fink et al., 2010; Kithn
et al., 2014). A first study by De Bloom et al. (2014b) showed
that employees’ cognitive flexibility increased after vacation.

In the present study, theories and methodological approaches
are derived from tourism research, leisure sciences, and
psychology aiming to connect research fields and build bridges
between hitherto only loosely connected areas of expertise.
Our focus is to further our understanding of the link between
vacationing and creativity. To scrutinize the relationship between

recovery and changes in creativity, we follow Newman et al.
(2014) model to differentiate between recovery experiences
(detachment, relaxation, autonomy, mastery, meaning, affiliation).
Specifically, we examine employees’ self-reported work-related
creativity. We apply a longitudinal research design with repeated
measurements across a vacation period. Multilevel modeling
is used to analyze the association between recovery experiences
and creativity within persons as well as between persons. In
general terms, our study aims to provide a detailed picture
of the changes in creativity relating to vacationing.

MECHANISMS CONNECTING
VACATIONS AND CREATIVITY

Why might vacations be potentially linked to creativity?
Unstructured free time is assumed to alleviate people’s sense of
urgency and encourage reflective thinking and incubation, which
are crucial to creativity (Elsbach and Hargadon, 2006). Vacation
is the longest consecutive period of leisure time and a prime
opportunity to provide people with mental space for reflection,
building the base for creative thoughts. Moreover, vacations
provide people with beneficial experiences known to reduce
work stress (Sonnentag and Fritz, 2007). According to Newman
et al. (2014), these experiences can be grouped into six categories,
summarized in the so-called DRAMMA model, which explains
that subjective well-being is enhanced by leisure through satisfaction
of the following psychological needs: detachment-relaxation,
autonomy, mastery, meaning, and affiliation. Detachment and
relaxation serve the need to refill resources depleted during
work, while autonomy, mastery, meaning, and affiliation primarily
fulfil the need to acquire new resources and experience pleasure.

Detachment, Relaxation, and Creativity
Detachment focuses on mental unwinding and on gaining inner
distance from work, (Sonnentag and Fritz, 2007) and shows
the most consistent picture regarding its beneficial impact.
Vacations represent a break from daily routine and hassle,
thereby providing a good opportunity to mentally disengage
from work. Schon (1983, as cited in Elsbach and Hargadon,
2006) argues that creativity stems from oscillating between
involvement and detachment, underlining the importance of
intermittent detachment from work tasks. Furthermore,
detachment is a key mechanism for relieving stress (Sonnentag
et al,, 2017). Stress relief in turn improves creativity, particularly
cognitive flexibility (De Bloom et al., 2013). More directly,
Smith and Blankenship (1989) postulated the “forgetting-fixation”
hypothesis, which states that turning away from preoccupation
with an unsolvable problem makes it possible to forget wrong
solutions, increasing the chances of finding a new creative
solution. Thus, mental disengagement from work-related problems
during vacation corresponds to the incubation phase which
precedes creative thoughts as described by Sio and Ormerod
(2009) and Ritter and Dijksterhuis (2014).

Relaxation is characterized by physiological unwinding and
low levels of activation (Sonnentag and Fritz, 2007).
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The association between relaxation and creativity finds support
in a study by Grabner et al. (2007), who found that increased
alpha wave activity, especially in the right hemisphere of the
brain, was associated with increased levels of originality in a
creativity test. Further support for the association between
relaxation and creativity can be found in the Default Mode
Network (DMN), which consists of a set of different brain
regions that are active when the brain seems to be resting
(Callard and Margulies, 2014). The DMN allows us introspections
and to experience daydreams, and is important for mental
imagination and creativity. Kithn et al. (2014) found a positive
association between creative performance (operationalized with
the Alternative Uses Task) and the grey matter volume of the
DMN, which implies that the DMN plays a crucial role in
generating creative ideas. Employees often associate vacations
with activities enhancing relaxation (De Bloom et al.,, 2013).
Thus, relaxation during vacation is expected to be related to
increased creativity.

Autonomy, Mastery, Meaning, Affiliation,
and Creativity

To understand the relationship between the four DRAMMA
experiences autonomy, mastery, meaning, and affiliation and
creativity, the connection between positive affect and creativity
is vital. Vacations are a highly influential means to enhance
employees’ positive affect and related constructs, such as
happiness, well-being, and satisfaction (e.g., Kithnel and
Sonnentag, 2011; Chen et al., 2013). Thus, in line with De
Bloom et al. (2014b) and building on Frederickson’s broaden-
and-build theory (2002), vacations are likely to increase
employees’ creativity through the experience of positive affect
during vacation. Positive affect is assumed to widen people’s
attentional focus and repertoire of actions and cognitions. It
encourages people to explore and discover, two important
elements in the creative process (Fredrickson, 2002). Autonomy,
mastery, meaning, and affiliation promote positive affect. Besides
this general link between these DRAMMA experiences and
creativity, we will describe in the following pages possible
relationships based on further theoretical reasons and
indirect evidence.

Autonomy represents a basic human need characterized by
the desire to decide one’s own course of action (Deci and
Ryan, 2000). Autonomy has been associated with higher creativity
and cognitive flexibility in several experiments by Amabile
and is a key component of Amabile et al. (1996) conceptualization
of a climate for creativity. Similarly, several intervention studies
also found support for the relationship between support for
autonomy and creativity (Greenberg, 1992; McLachlan and
Hagger, 2010). According to Deci and Ryan (1987), autonomous
activities are regulated more flexibly with less tension and a
more positive tone; they entail an inner endorsement of one’s
action. Thus, they assume that “creativity, it seems, is fostered
by events and contexts that support autonomy” (Deci and
Ryan, 1987, p. 1029). As people typically choose their vacation
destination and their activities with a high degree of autonomy,
according to their options and preferences, one could speculate

that autonomy experienced during vacation is related to
higher creativity.

Mastery describes the experience of success or achievement
which emerges from facing challenging situations. The need
to extend physical and psychological skills is a basic human
need (Deci and Ryan, 2000); mastery occurs in situations with
a perfect balance between skill and challenge, followed by a
sense of accomplishment. Vacations offer opportunities to
broaden one’s horizon and leave one’s comfort zone (e.g., Noy,
2004). Such mastery experiences can result in higher self-efficacy
(Binnewies et al, 2010). Similar to the concept of mastery,
Stebbins (2005) argues that “serious leisure” (the leisure pursuit
of an amateur requiring high levels of knowledge, skill, and
experience) enhances self-actualization, self-enrichment, and a
renewal of the self. Yau (1991) argues that a positive self-image
is key to creativity. Empirical evidence stems from studies
showing that self-esteem and self-efficacy are related to higher
creativity (Goldsmith and Matherly, 1988). Further, diversifying
experiences (such as mastery experiences) enhance creativity
by broadening people’s knowledge pool and increasing processing
depth. Ritter et al. (2012) found that involvement in an unusual
event was associated with an increase in cognitive flexibility;
studies in the field of multicultural experiences align with this
finding (e.g., Cheng et al., 2011). Based on this indirect empirical
evidence and theoretical assumptions, we expect mastery
experiences during vacation to increase creativity.

Meaning characterizes the need to achieve a sense of purpose
in life and doing something useful (Stebbins, 2005), which
promotes peace of mind, self-worth growth, and social
engagement (Newman et al, 2014). Vacations can provide
meaningful experiences, such as broadening one’s horizons, by
learning about new cultures or historical events and enhancing
one’s self-reflection by meditating and calming down. Stephens
and Carmeli (2017) argue that meaningfulness enables people
to thrive - to experience aliveness and learning (Spreitzer et al.,
2005) — which is essential for creativity. Similarly, meaningfulness
in the workplace has been associated with enhanced creativity,
a link which has been explained by the association between
meaningfulness and positive psychological states (Cohen-Meitar
et al., 2009). Thus, based on the literature, we expect a positive
relationship between meaningfulness experienced during vacation
and creativity.

Affiliation refers to the need to feel connected to others,
to be loved and cared for, and to love and care (Baumeister
and Leary, 1995). Several theories regard affiliation as a basic
human need (e.g., Deci and Ryan, 2000). Affiliation is also a
key trigger for positive affect (Newman et al., 2014). Social
leisure activities enhance affiliation and promote positive emotions
(Brajsa-Zganec et al, 2011). The association between affect
and creativity has often been investigated, consistently confirming
the beneficial nature of positive affect for creative behaviors
(e.g., Amabile et al., 2005). The experience of positive affect
enhances cognitive flexibility, broadens access to a wider range
of perspectives, and thus triggers the exploration and the
generation of new ideas, which is corroborated by numerous
studies (e.g., Ashby et al., 2002). Vacations are an excellent
means to fulfil the need for affiliation, as studies show that
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vacations create important family memories and strengthen
relationships to family members and partners (Lehto et al,
2009). Therefore, based on indirect empirical evidence, affiliation
experienced during vacation is expected to enhance creativity.

Summing up, several theories and earlier findings from
empirical studies support the assumption that vacationers may
benefit from the fulfillment of the six DRAMMA experiences
in terms of creativity. Yet empirical research is scarce on how
the experience of DRAMMA during vacation relates to creativity
after vacation (compared to creativity before vacation). This
study aims to bridge this research gap. More specifically,
we hypothesize:

HI: Employees’ creativity is higher after vacation than
before vacation within persons.

H2: Recovery experiences (detachment, relaxation,
mastery, meaning, autonomy, affiliation) predict changes
in employees’ creativity within and between persons.

MATERIALS AND METHODS

Procedure and Design

The participants were 274 German employees working in various
industries. Information regarding confidentiality, as well as the
voluntary nature of participation, was posted on a website
online along with the announcement of the study. Of the 339
employees who had provided their email information, confirmed
their interest in participating and reported their individual
vacation period, 274 responded to the questionnaires. Two
weeks prior to their vacations, we sent all registered employees
a link with a baseline survey assessing work and background
characteristics. Employees then responded to brief online
questionnaires on five measurement points: 2weeks before
vacation, the last day of work before their vacation, during
their vacation (=middle of the holiday), on their first day back
at work, and 2weeks after the vacation. While recovery
experiences were measured during vacation, self-reported work-
related creativity was not measured during vacation. Employees
were offered the option of using a smartphone application
(that accompanied them) before, during, and after vacation
with proposals for tasks to increase recovery.

Sample

The data set included 274 employees and 752 measurements,
indicating a completion rate of 25% for self-reported work-
related creativity. Respondents in the dataset respond to at
least three measurement points. Of the sample, 74% were
female. Employees were between 18 and 67-year-old (M =40.20,
SD=10.80). Most employees were married or cohabiting (78%),
and 39% had children. Average tenure was 9years (SD=8.97),
ranging from less than 1-40years. Most employees worked
full time (73%). The majority of participants had a college
degree (58%), followed by intermediate level (21%) and high
school levels (21%) of education.

Vacation Information

On their last day at work, we asked participants several details
about their upcoming vacation to get a better picture. Almost
half (48%) planed wellness activities, 36% going to the beach,
33% reported having planned sporting activities (e.g., hiking,
sailing, and cycling), 31% spending time in natural surroundings,
31% staying at home during their vacation (including day
trips), 20% visits to relatives, 10% planned a self-organized
round trip, 13% a city trip, 11% cultural activities. Of the
sample, 58% planned to travel in Europe (outside Germany),
17% to travel outside Europe, 13% in Germany, and 12% to
stay at home.

Concerning travel companions, 65% reported going on
vacation with their partner, 24% with their children, 22% with
family, 14% with friends, 3% alone, and 1% with colleagues
(multiple answers possible). On their first day back at work,
participants on average felt that their vacation was fairly good
(M=7.19, SD=1.63 on a scale from 1=this vacation was a
flop to 10=this vacation was the vacation of my life).

We explored if creativity and recovery experiences differed
depending on vacation destination and content of vacation.
While differences in creativity were not associated with destination
or content, employees experienced lower detachment when
staying at home during their vacation. Employees who were
going to the beach reported higher relaxation, city trips were
related to lower relaxation. Sporting activities were associated
with higher autonomy. Employees vacationing with partner
and children reported higher affiliation.

Measures

We assessed creativity with a self-reported measure. Self-reported
work-related creativity was assessed at four measurement points:
2weeks prior to the vacation, on the last day at work, on the
first day back at work, and 2weeks after the vacation with
three items adapted from George and Zhou (2001): “My head
is full of creative and innovative ideas that are related to my
work,” “My head was full of creative solutions to work-related
problems,” “My head was full of ideas to solve work tasks in
a new way.” Participants responded on a five-point Likert scale
(I=totally disagree, 5=totally agree). Mean Cronbach’ alpha
was 0.90.

In addition, we measured creative performance with the
Alternative Uses Task, however, due to the lack of
counterbalancing the written prompts before and after vacation,
results are not reported.

Recovery experiences were assessed at five measurement
points: 2weeks prior to vacation, on the last day at work,
during the vacation, and on the first day back at work, as
well as 2 weeks after returning from vacation. The questionnaire
used to assess recovery experiences builds on and combines
existing items to cover all dimensions of the DRAMMA model,
referring to the participant’s leisure time. In this questionnaire,
detachment is measured with three items adapted from the
well-validated recovery experience questionnaire (Sonnentag
and Fritz, 2007) and the rumination scale (Mohr et al., 2006).
Relaxation and mastery are measured using the well-validated
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recovery experience questionnaire with three items each
(Sonnentag and Fritz, 2007). To measure meaning, three items
from the “job diagnostic survey” (Hackman and Oldham, 1974)
were reformulated to apply to leisure time. Autonomy and
affiliation are each measured with three items adapted from
the “Basic Need Satisfaction in General Scale” (Johnston and
Finney, 2010). Participants responded on a five-point Likert
scale (1=totally disagree, 5=totally agree). The DRAMMA
model has been validated with regard to vacation experiences
and well-being by Kujanpdd et al. (2020). Mean Cronbach’s
alpha was 0.94 for detachment, 0.95 for relaxation, 0.83 for
autonomy, 0.94 for mastery, 0.92 for meaning and 0.93 for
affiliation. All items are provided in an online supplementary.'
We tested our hypotheses with app usage as a control variable
in order to control its effect and assess the changes in creativity
before and after vacation. As app usage did not change the
pattern of the results and did not explain variance in creativity,
this control variable is not modeled in the final analyses.

Analytical Strategy

To analyze changes in recovery experiences and self-reported
work-related creativity, we used multilevel modeling techniques
to account for the systematic and chronological structure of time,
as well as the nonindependence of the data. We followed Bliese
and Ployhart (2002) five-step approach and estimated multilevel
models in R, using the NLME library. Restricted maximum
likelihood was used for estimation. In the first step, we determined
the strength of nonindependence and estimated ICC(1,k; Koo
and Li, 2016) to examine the amount of variance in individual
ratings in DRAMMA experiences and in self-reported creativity
that is due to interindividual differences and analyze if there is
substantial variance within persons across measurement points.
In the second step, we modeled linear as well as quadratic and
cubic trends of time and followed Bliese and Ployhart (2002)
approach by converting time into power polynomials. In the
third step, we tested if allowing the slope of time to randomly
vary fits the data better. In the fourth step, we assessed the
error structure of the model by including (a) an autoregressive
structure with serial correlations and (b) incorporating heterogeneity
in the error structures. In the fifth step, we analyzed the relationship
between recovery experiences and creativity. The R script is
provided in an online supplementary. Multilevel analyses make
it possible to model between-person effects and within-person
effects at the same time. We therefore investigated the intraindividual
relationships of recovery experiences and creativity as well as
interindividual relationships, that is, we examined whether, for
points in time at which employees’ experienced more recovery
than at other points in time, their creativity was higher
(intraindividual level), and also whether employees experiencing
more recovery than other employees reported more creativity
(interindividual level). We followed Raudenbush and Bryk (2002)
approach and included recovery experiences as predictors (person-
mean centered, depicting within-person variance) and their
aggregates (grand-mean centered person-means, capturing the

'https://osf.io/qj9ku/?view_only=94c84bf36cc2456a92c0443ad8dfc454

overall level of recovery experiences), thus decomposing the effect
into within- and between-person components. We included all
six recovery experiences as predictors in one model, as confirmatory
factor analyses by Kujanpdi et al. (2020) showed that the six
experiences can be differentiated even though they intercorrelate.

RESULTS

Table 1 presents the zero-order correlations between study variables.

Development of Recovery Experiences
Across Time

ICC(1,k) for the DRAMMA experiences ranged between 0.19
and 0.42, showing a considerable amount of within-person
variance. We modeled time and analyzed linear, quadratic as
well as cubic time trends by converting time into power
polynomials. The results show that all three time trends (positive
linear trend, negative quadratic trend, negative cubic trend)
were significant for each DRAMMA dimension, indicating that
recovery experiences decreased from 2weeks prior to the
vacation to the last day at work before the vacation, increased
during the vacation, and again slightly decreased 2 weeks after
the vacation (Tables 2 and 3). Figure 1 shows the average
trajectory of all DRAMMA experiences across all participants.
Mean scores are provided in an online supplementary.

Changes in Self-Reported Work-Related
Creativity Across Time

Multilevel modeling showed that ICC(1,k) for self-reported
work-related creativity was 0.42, indicating that almost half of
the variance in creativity stemmed from differences between
persons, and that there was also substantial variance within
persons across time. The linear time trend (y=0.41, t=0.53,
p=0.60) was not significant while the quadratic time trend
(y=2.67, t=3.50, p<0.001) was significant (model 1, Table 4),
indicating that employees subjectively perceived their creativity
to be lower immediately after the vacation but reported benefiting
2weeks after the vacation in terms of creativity — suggesting
that vacation experiences needed time to unfold and become
perceptible. The slope of time did not randomly vary. A model
including autocorrelation and incorporating heterogeneity in
the error structures did not fit the data better.

Self-Reported Work-Related Creativity
Across Time and Recovery Experiences
With regard to recovery experiences predicting self-reported work-
related creativity, the results of multilevel modeling indicated that,
of the recovery experiences, detachment (y=-0.13, t=-2.39,
p=0.02) predicted self-reported work-related creativity within
persons, while mastery (y=0.25, t=3.12, p=0.002) was related to
self-reported work-related creativity between persons (model 2,
Table 4). Other recovery experiences were not related to self-
reported work-related creativity. These findings suggest that at
points in time during which employees experienced more difficulties
detaching from work, they reported higher creativity, than at points
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TABLE 1 | Means, SD, and correlations between study variables.

M SD 1 2 3 4 5 6 7 8 9
1 Gender? 1.26 0.44
2 Age 31.74 10.81 0.23™
3 Creativity 2.62 0.82 0.16™ 0.12" -0.05 -0.02 0.00 0.05 0.04 0.00
4 Detachment 2.97 0.78 -0.05 0.00 0.15" 0.78™ 0.65™" 0.327" 0.37°" 0.477
5 Relaxation 2.87 0.77 0.01 0.04 0.24™ 0.56™ 0.76™ 0.38"™ 0.43™ 0.56™
6 Autonomy 3.26 0.69 -0.01 -0.04 0.18" 0.51™ 0.69" 0.44™ 0.44™ 0.57™
7 Mastery 3.00 0.85 -0.02 -0.02 0.28™ 017" 0.33™ 0.23™ 0.62™ 0.33™
8 Meaning 3.17 0.86 -0.08 -0.10 0.19™ 0.31™ 0.45™ 0.33™ 0.70™ 0.40™
9 Affiliation 3.97 0.57 -0.07 -0.06 0.15™ 0.35™ 0.35™ 0.45™ 0.16™ 0.33™

For the sake of economy, correlations below the diagonal are person-level correlations, self-reported work-related creativity and recovery experiences are averaged across all
measurement points (N=274), correlations above the diagonal are week-level correlations (N=752).

“Male=1, female=2.
"'p<0.001; "p<0.01; 'p<0.05.

TABLE 2 | Growth model analysis for detachment, relaxation, and autonomy.

Detachment Relaxation Autonomy
7 SE t 7 SE t 7 SE t

Intercept 3.21 0.04 74.10™ 3.1 0.04 72,71 3.45 0.04 94.05™
Time linear 12.62 0.77 16.31" 13.37 0.76 17.65™ 8.98 0.70 12.82
Time quadratic —-7.61 0.75 -10.10" -7.27 0.74 -9.85™" -5.40 0.68 -7.90""
Time cubic -11.11 0.74 —-14.93™ -1.71 0.73 -14.70"™ -7.77 0.68 —11.48™
L2 intercept
variance (SE) 0.33(0.57) 0.32 (0.57) 0.22 (0.46)
L1 intercept
variance (SE) 0.53(0.73) 0.51(0.72) 0.44 (0.67)
BIC 2407.39 2371.38 2194.34
AIC 2,378,35 2342.35 2165.30
-2LL 2366.35 2330.35 2153.30

N=274, Obs =752, measurement points: Five (2weeks before vacation, last workday, during vacation, first day of work, 2weeks after vacation).

*p<0.001.

in time at which they detached better from work. Moreover,
employees who generally experienced more mastery experiences
reported more creativity compared to employees experiencing
lower levels of mastery. When, instead of including all six DRAMMA
experiences in one model, the experiences are modeled one by
one, the results show that detachment explains variance in self-
reported work-related creativity within and between persons, while
relaxation, mastery, autonomy, and affiliation explain variance
between persons.

Additional Analysis

To examine the changes in creativity over time more closely,
we analyzed whether the general level of a DRAMMA experience
serves as a potential cross-level moderator. The results indicated
that the general level of mastery experiences functions as a
cross-level moderator (y=2.03, t=2.04, p=0.04). The results
(model 3, Table 4; Figure 2) indicated that not only was
employees’” general level of creativity higher if they experienced
more mastery, but their increase in creativity after vacation
was also steeper compared to that of employees with lower
levels of mastery (simple slope analyses showed that the quadratic
time slope was not significant for lower levels of mastery

(y=0.08, t=0.67, p=0.50), while the slope was significant at
medium (y=2.49, t=3.27, p=0.001) and enhanced levels of
mastery experiences (y=4.19, t=3.81, p<0.001).

DISCUSSION

In this longitudinal study, we investigated changes in self-
reported work-related creativity and examined how creativity
changes after vacation compared to before vacation. Our analyses
showed that employees subjectively perceived their creativity
to be lower on the first day back at work after vacation.
However, 2weeks after vacation, employees also felt that they
were more creative than before their holiday.

Why did employees perceive their creativity to be lower after
vacation? These findings could be explained by workload after
vacation. One might speculate as to whether on their first day
back at work the employees were so immersed catching up with
their work, trying to deal with tasks that accumulated during their
absence (Kithnel and Sonnentag, 2011; Syrek et al, 2018), that
they did not perceive themselves to be creative on this day. One
could argue that creativity was perceived to be increased 2weeks
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TABLE 3 | Growth model analysis for mastery, meaning, and affiliation.

Mastery Meaning Affiliation
Y SE t Y SE t 4 SE t
Intercept 3.09 0.05 65.417 3.28 0.05 68.95" 4.07 0.03 126.28™
Time linear 6.00 0.80 7.54™ 6.50 0.77 8.45™" 4.39 0.55 7.93"
Time quadratic -2.93 0.77 -3.78™ -2.77 0.75 -3.70™ -3.00 0.54 -5.57"
Time cubic -4.20 0.76 -5.51" -3.97 0.74 -5.39" -4.53 0.53 -8.53™
L2 intercept
variance (SE) 0.41 (0.64) 0.43 (0.66) 0.19 (0.43)
L1 intercept
variance (SE) 0.56 (0.74) 0.52 (0.72) 0.27 (0.52)
BIC 2483.14 2402.99 1764.57
AIC 245410 2432.02 1793.60
-2LL 244210 2390.99 1752.57
N=274, Obs =752, measurement points: five (2weeks before vacation, last workday, during vacation, first day of work, 2weeks after vacation).
“p<0.001; "p<0.01.
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FIGURE 1 | Estimated trajectories of DRAMMA experiences across time on a five-point Likert scale.

after their vacation because after 2 weeks back at work, the employees
had successfully addressed the accumulated tasks and were able
to focus on new tasks. Thus, they perceived their creativity as
high and became aware of their enhanced capability to be creative.

Creativity at work is crucial for organizational success,
particularly since the introduction and dissemination of digital
and mobile information and communication technologies has
significantly shaped the world of work. Recovery from work
is key to restoring resources expended during work, and to
maintaining health, well-being, mental productivity, and
performance (Sonnentag and Geurts, 2009). Our study contributes
to the literature as it provides evidence for intra- and
interindividual relationships between recovery experiences and
creativity. The results show that detachment was important

for perceived creativity within persons, while mastery experiences
were crucial in differences between persons. Specifically, the
results indicated that employees perceived their creativity to
be higher at times when they had more difficulties detaching
from work. This finding may seem counter-intuitive as
detachment from work can be regarded as an incubation phase
which precedes creative thoughts (Sio and Ormerod, 2009;
Ritter and Dijksterhuis, 2014). However, Vahle-Hinz et al. (2017)
showed that problem-solving pondering was positively related
to increases in creativity. Similarly, De Jonge et al. (2012) found
that mental detachment was negatively related to creativity if
employees had low problem-solving skills. Both studies examined
differences between persons. Our study complements these
findings by showing a similar pattern within persons, that is,
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TABLE 4 | Multilevel analysis predicting self-reported work-related creativity.

Model 1 Model 2 Model 3

Est SE t Est SE t Est SE t
Intercept 0.62 0.05 54,29 0.61 0.05 56.717 2.60 0.05 56.54™"
Time linear 0.41 0.79 0.53 0.14 0.88 0.16 -0.02 0.88 -0.02
Time quadratic 0.67 0.76 3.50™" 0.61 0.76 3.427 2.49 0.76 3.27
Detachment within -0.13 0.05 -2.39" -0.13 0.05 -2.49"
Relaxation within 0.038 0.07 0.52 0.04 0.07 0.55
Autonomy within 0.02 0.07 0.35 0.03 0.07 0.42
Mastery within 0.08 0.05 1.46 0.09 0.05 1.60
Meaning within 0.04 0.06 0.69 0.04 0.06 0.61
Affiliation within 0.01 0.07 0.13 0.01 0.07 0.08
Detachment 0.04 0.08 0.56 0.04 0.08 0.54
between
Relaxation 0.18 0.10 1.81 0.17 0.10 1.79
between
Autonomy 0.01 0.10 0.13 0.01 0.10 0.11
between
Mastery between 0.25 0.08 3.12™ 0.26 0.08 3.23™
Meaning between -0.09 0.09 -1.05 -0.09 0.09 -1.09
Affiliation between 0.09 0.10 0.92 0.10 0.10 1.04
time linear x 1.98 1.03 1.91
Mastery
Time quadratic x 2.03 1.00 2.04"
Mastery
L1 slope var. (SE) 0.54 (0.74) 0.53 (0.73) 0.53(0.73)
L2 intercept
variance (SE) 0.40 (0.64) 0.35 (0.59) 0.35(0.59)
APseudo R? L1 0.01 0.00
APseudo R? L2 0.14 0.00
BIC 1998.43 2077.14 2092.10
AIC 1975.33 1998.89 1995.50
-2LL 1965.33 1964.89 1953.50

N=274, Obs =752, measurement points: four (2weeks before vacation, last workday, first day of work, 2weeks after vacation).

“p<0.001; “"p<0.01; "p<0.05.

that during times when people detach more, they are less
creative than at times when they detach less. This illustrates
that employees may get closer to a creative solution if they
do not fully detach, but keep the work-related thoughts active
on a low level. Spending more time thinking about work during
leisure time could help to think outside of the box in order
to make clever and complex connections (Vahle-Hinz et al., 2017).

Mastery could be identified as a key predictor of interindividual
differences. Our results showed that employees with more mastery
experiences reported more creativity than did other employees.
Mastery experiences entail activities that encompass overcoming
challenges and improving one’s skills (Newman et al, 2014).
Intellectually stimulating tasks or physical challenges during leisure
time may replenish employees’ emotional and cognitive resources.
Moreover, positive affect evoked by mastery is highly conducive
to creativity (Amabile et al, 2005).

Strengths, Limitations, and Suggestions
for Future Research

We conducted a longitudinal study with five measurement points,
collected a large number of repeated observations, and examined
self-reported work-related creativity. Despite this strong research
design producing reliable evidence for relationships unfolding

across time, our study suffers from shortcomings, on the basis
of which we may offer recommendations for future research.
Even though higher creativity was observed 2weeks after
vacation, results from this non-experimental study cannot
establish a causal effect of vacation. For causal inferences
experimental designs were needed, for example, by randomly
assigning participants to a vacation or a stay at home and
work condition. However, random assignment of vacation is
hard to achieve as family duties, school holidays etc. represent
major practical challenges. Despite the longitudinal design
we cannot rule out all alternative explanations and clearly
establish causality as an experimental design would enable.
Further, observer-rated creative performance would have been
an interesting addition to the self-reported measure. We had
actually included the Alternative Uses task before and after vacation.
However, due to a technical error, the two different tasks (i.e.,
generating creative used for a brick or a newspaper) were not
counterbalanced correctly. Accordingly, this measure was not sound.
While the DRAMMA model does not specify interdependencies
between the six experiences, experiences, such as autonomy, may
also represent a moderator variable, influencing the strength of
the relationship between the other DRAMMA experiences and
creativity. Furthermore, it might be interesting for future research
to examine temporal relationships between the DRAMMA
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FIGURE 2 | Self-reported work-related creativity on a five-point Likert scale over time for different levels of mastery experiences.

experiences to analyze whether, for example, detachment is a
necessary precondition and leads to mastery having a higher impact.

As all participants of the study had access to our vacation
app “Holidaily, which offers daily ideas on how to recover,
we are not certain if the effects we found are attributable
solely to the impact of vacation, or to what degree app usage
played a role. Thus, recovery during vacation might have been
enhanced compared to a vacation without a comparable app.
However, we controlled for app usage, which did not influence
the pattern of results.

The positive correlation between gender and creativity deserves
to be mentioned (with females reporting higher levels of
creativity than men). Earlier research on this relationship often
showed no relationship between gender and self-reported
creativity or findings consistent with common stereotypes on
specific types of creativity and gender (e.g., males feeling more
creative in science analytic and sports creativity and females
in social communication and visual artistic creativity; Baer
and Kaufman, 2008). The fact that we did find a significant
relationship between creativity at work (mostly operationalized
as having ideas to improve one’s work) and gender deserves
closer attention in future research.

Practical Implications
Our study is of value for employees and organizations who,
in line with Staw (1995), argue that free time may be bad

for morale and that there is no guarantee that creative ideas
will emerge from vacation. We fully agree with Amabile that
creativity does not come automatically. In our employees’ view,
creativity is not increased immediately after vacation, but they
perceived a surge in creativity 2 weeks after returning to work.
While we cannot be certain if this association is caused by
recovery, this finding is in line with the assumption that
vacations could be a means to restore taxed resources from
which employees can benefit in the following weeks as suggested
by Sonnentag and Geurts (2009) and Newman et al. (2014).

Moreover, as mastery experiences were significantly related
to creativity, it seems advisable to incorporate elements of challenge
and learning opportunities in one’s vacation. If the results persist
in an experimental study, one could derive that it rather seems
that it is essential to learn how to think about work in a positive
way (such as in problem-solving pondering), including when
work-related thoughts become detrimental (Vahle-Hinz et al., 2017).

We set out to examine the link between vacations and creativity
drawing on research from health psychology, organizational
psychology, and leisure sciences. Our analyses provide evidence
that (1) employees perceived their creativity to be lower
immediately after their vacation but perceived an increase 2 weeks
after being back at work, (2) employees’ detachment during
leisure time was negatively associated with intraindividual
differences in creativity, and (3) mastery experiences were positively
related to interindividual differences in creativity.
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